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ABSTRACT

Citizens in the Gaza Strip use small power generation units (3-5KVA) through Gaza
Strip streets and markets. You can see many of these units are running on the street
with much noise and pollution. This problem increases the suffering of the people in
Gaza Strip. In addition to that these units consume large amounts of fuel and more cost
on consumers, which cause shortage for cars and transportation from gasoline and
diesel, also becoming liability on the people and government to provide fuel to run
these units.

This thesis proposes a solution to this problem by using a distributed larger generation
units so that these units are connected in a power network. The operation and shutdown
of these are based on the local demand for electricity.

This scheme is applied to the Saudi village in the Rafah city. The number of required
operating units are computed based on the average demand on power. So that these
units operate when the power shortage is on the same electrical grid. A control scheme
is proposed for these units for setting up a mechanism to provide these units with fuel.

ETAP software is used for implementation of the project, it is providing the value of
load flow analysis, also it is used to calculate the voltage drop and branch losses in
cables. We can also obtain a detailed report about the electric grid in the Saudi
Neighborhood. The international electrotechnical commission (IEC) standard is used
as a reference.

Finally, feasibility studies for the various loading conditions are provided. The study
has shown that the payback period varies between 4-5 years at a price of NIS 1.5/kWh
and about 1 year at a price of NIS 2/kWh.
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CHAPTER 1

INTRODUCTION

1.1 Background

The electric power is an essential foundation for social and economic development in
any society. It is the main source of the driving forces in industrial, agricultural
residential and business facilities in villages and cities. Providing stable and
continuous service to wide range in order to use electricity in industry, commerce,
agriculture, residents and public utilities. It is essential to ensure that the electricity is
provided to these places with high quality at the lowest possible losses in balancing
the load throwing three phases.

Gaza Strip is one of highest overpopulated regions in the world; there are 1.8 million
people in 360 km?. In addition, it is considered one of the poorest regions in the world
of stable electricity [1]. Power networks in Gaza Strip have complex systems that
cannot be efficiently and securely operated without any management of energy
system [2]. As a result of several years in Israeli siege of the Palestinian Territories,
the Palestinian economy suffers from major distortions and underdevelopment.
During the Israeli siege, infrastructures of the Gaza Strip are largely destroyed.

Electricity sector in the Palestinian land shows a high vulnerability to political
instability. The influence of the conflict on the electricity sector goes beyond direct
destruction [3].

It results in a modification of electricity consumption, a deceleration in the growth
rate, and the retardation of a “healthy” recovery. Also, the lack of investment, public
expenditure, high prices, and high transmission losses and constituting fundamental
problems for the electricity sector. The quality of the electrical services is inadequate
and below standard [4].

The electrical network in Gaza is considered as radial [2]. A radial network leaves the
station and passes through the network area with no normal connection to any other
supply. This is typical of long rural lines with isolated load areas. An interconnecting
network is generally found in more urban areas, it will have multiple connections to
other points of supply. These points of connection are normally open, but they allow
various configurations by the operating utility with closing and opening switches.
Operation of these switches may be by remote control from a control center or by a
lineman. The benefit of the interconnected model is in the event of a fault or required
maintenance as a small area of network which can be isolated and the remainder keep

on supply [5].
The main sources of electricity in Gaza are: Gaza Power Station, the Israeli Electricity

Company, and the limited power line that comes from Egypt, which feeds the
southern part of Gaza Strip [6, 7].
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1.2 Problem Statement

The Saudi village suffers from the power crisis just like any other area in the Gaza
Strip. The power cut-offs take place in the Saudi village on a daily basis. Sometimes
at night and sometimes during the day. This causes a suffering of the residents who
reside in the village. For this reason, the people have resorted the use of alternative
methods as a solution to this problem, such as using small-sized generators and
candles.

A proposed system in how to operate diesel generation units to cover the loads to
Saudi village during electricity cut-offs. These units are supposed to be connected to
the same electrical grid. Preparing a feasibility study of this project is to be presented.

1.3 Motivation

The work of this thesis is to overcome or mitigate the crisis of power outages. It
experiences on a daily basis. It works to reduce air pollution and noise which results
from the proliferation of small-sized diesel generators and capacitance scattered in the
streets and buildings. This causes a lot of fires in homes, which results injuries and
deaths, as this project will provide job opportunities.

This project applies to the Saudi village in Rafah city as a model that can be applied
to the rest of the region.

1.4 Methodology

1. Field Visits: Visits include the Power and Natural Resources Authority, the
Electricity Distribution Company, and the Gaza power Generation Plant. The purpose
of these visits are to collect the necessary data from expert engineers such as the
electric power problems, the current methods of connecting and disconnecting power,
energy quality that reaches to the consumer, etc.

2. Analyze and classify these problems by putting clear description for the most
important ones, who use the collected data.

3. Identify similar systems in other countries; also identify their problems and how
they are solved.

4. Choose the best way to an electricity generation network in Saudi village.

5. Develop model simulates with distribution of network to test and evaluate the
System.

6. Test the developed model and collect the results and feedbacks.

1.5 Literature Review

chirl Park, (1999), proposed models of small turbine generators (i.e. a combustion
turbine, a diesel engine, etc), that were used for dynamic distributed generation. Also,
he proposed the detailed synchronous machine and the excitation system model were
obtained for the standard simulation. The simulation was performed with an infinite
bus system model. The synchronous machine was connected with a local load in order
to develop the terminal voltage and avoiding the differentiation.

2
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Hermann, (2006), proposed designing a micro-hydro powered battery charging
system for rural village electrification. The other investigated and explored the
possibilities of battery charging by using small hydropower resources in rural areas
with respect to its economical and technical feasibility.

Nayar, Tang and Suponthana (2008), proposed an innovative wind/PV/diesel
hybrid system implemented in three remote islands in the Republic of Maldives. The
newly developed and installed system can provide very good opportunities to
showcase high penetration of renewable energies, also using state of the art wind
turbines, photovoltaic modules, advanced power electronics, control technology and
the future possibilities of distributed generation in remote locations.

Bustami, (2008), proposed an optimum design and performance analysis of a
proposed Palestinian electrical network, where he outlined an integrated electrical
network with standard voltages, low power losses, high quality electrical energy, high
reliability, source diversity, good voltage level, and low transmission cost. Its
integrated model allowed for future connection to the seven Arab country grids, and
eventually supplied end users with low cost electrical energy, however, his proposal
did not present any approach to monitoring or controlling the network.

Abu Meteir, (2012), proposed designing a Supervisory Control and Data
Acquisition (SCADA System) for the management of the electricity network in the
Gaza Strip. He expected from this system work to transfer all the data necessary for
the system operator, and provide specialists with the necessary information about the
network and transformer substations in the sub-regions such as voltage, current and
productive capacity in order to reduce losses on the network to help develop plans to
manage power distribution in a fair.

1.6 Thesis Structure

The thesis is organized into 6 chapters. Firstly, chapter 1 begins with an introduction
describing the topic to readers. Chapter 2 covers the Electricity network in the Gaza
Strip and the electricity crisis which are found in the Strip. Chapter 3 covers the
electric grid in the Saudi village. Chapter 4 Presents proposal for resolving the crisis
in Saudi village using diesel generators and the costs of these solutions. Chapter 5
proposes a feasibility study of the proposed solutions. Finally, Chapter 6 concludes
this study and proposes future work and recommendations.
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Chapter 2

ELECTRIC ENERGY
IN GAZA STRIP

2.1 Background

The Gaza strip is located at the south-west area of Palestine as shown in Fig. (2.1). It
expands along the Mediterranean Sea with 40 km long and between 6 and 12 km
wide. The total area of the Gaza strip is estimated at 360 km?. Its height above sea
level reach 50 m in some locations. It is located on Longitude 34° 26' east and
Latitude 31° 10" north [8, 9].

Gaza Strip has come to be known as the fast growing area of the Middle East in terms
of population in recent years. It began with a manageable population of 1.2 million in
2002, which reached 1.7 million in 2012. Gaza Strip’s population is expected to grow
at a rate of 4.2% annually and will reach a total of 2.13 million in 2020 [10].

Energy is vital for all living-beings on earth. Modern life-style has further increases
its importance, since a faster life means faster transportation, faster communication
and faster manufacturing processes. All these lead to an increase in energy demand
that is required for all those modern systems [9].

The Gaza strip population of 1.7 million Palestinians residents must cope with
scheduled electricity cuts 8 hours on daily basis due to the increment in annual
demand growth Statistic for energy consumption revealed that the electrical energy
consumption per person is the lowest indicator in the region and is estimated at
583kWh as the electrical consumption rose by 28% in Gaza Strip and West bank
during the period 2003-2009 [11, 12, 13].

The Palestinian electricity sector suffers from many electrical problems such as high
electrical deficit rate, transmission losses, and absent energy management strategies.
Energy efficiency improvement is an important way to reduce electrical deficit with
various opportunities available in a cost-effective manner [14].

Other problems in the Gaza Strip electric power sector include high system losses,
delays in completion of new plants, low plant efficiencies, erratic power supply,
electricity theft, blackouts, and shortages of funds for power plant maintenance [15].
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Figure 2.1: The Gaza Strip map [16]

2.2 Electricity in Gaza strip

There are multiple sources of electric energy that provide Gaza with electricity. The
need of the Gaza Strip’s electricity is currently between 350 and 450 MW which is
expected to raise up to 600 MW in case of lifting the Israeli siege.

There are three primary sources as shown in Fig. (2.2):

1- The Israeli electricity company, which supplies 120 MW via ten electric lines [17].
Divided as follows:

Gaza City: Dome line, Baghdad line, Sha'af line, and the sea line
(Shared between Gaza City and the north area).

North area: Jabalya line and Beit Lahiya line.

Central area: Line K7 and line 11 (shared between the Central area
and Khan Younis).

Khan Younis: Line 8.

Rafah: Line 9 (joint between Khan Younis and Rafah) [18, 21].

2- The power station in Gaza and its theoretical capacity is to produce 140 MW
though its actual average of production is only 80 MW due to the generators
transformers have been destroyed in 2006 as a result of the Zionist shelling, also its
dependency on the amount of fuel is available for the production of electricity.

3- The Egyptian electricity grid that supplies Gaza with around 27 MW through two
main electric lines.
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Figure 2.2: Electrical power supply for Gaza Strip in 2010[9]

This means that the total electricity quantity available from the three sources is about
227 MW with a seasonal variation of the electricity needs of Gaza that reach its peak
to 440 MW in summer and winter. Accordingly, this shows large deficit up to more
than 150 MW, representing 35 % to 40% of the total needs of electricity, which is
largely influenced by the change in the supply and demand causing a power failure.
[17].

The demand for electricity is growing at a rate of 7% per year without any well
designed plan to meet the demand. The main problem of energy in the Gaza Strip is
that it has almost no conventional energy sources. This problem becomes worse by
the high density pollution of the Gaza strip and the difficult political status which are
caused by (Israel) occupation [9].

2.3 Generation Plant in Gaza Strip

In 2003, with generation plant with a nominal power of 120 MW and a capacity that
can reach 140 MW, Gaza Strip was set for the next five years. The Western power
substation was destroyed by Israel on 28/6/2006 which led to the destruction of
transformers up number 4 with voltage rate 220 / 11KV and transformers down with
voltage rate 220 / 22KV number 2 where the power plant completely stopped working
and the Gaza Strip suffers from a large deficit in the electric power. The value of the
damage caused totaled about $ 6 million. The power station needs to the amount of
650 thousand liters of industrial diesel daily to operate at full capacity (120 MW).
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It was planned that the station was expand at several stages to reach production
capacity of 570 megawatts, but the Israeli aggression and the siege has prevented the
implementation of this expansion so far.[18]

Due to the siege on Gaza Strip imposed by Israel, Gaza Power Generation Company
is unable to expand its facilities and generate more power. Reducing losses on the
transmission and distribution networks requires major investments, while efficiency
and management programs requires much less investment with individual paybacks
[14].

2.4 Electrical energy price in Gaza Strip

Electrical prices typically are very high compared to international prices; this is
considered one of the main problems for the Palestinian energy sector. Currently, a
new electricity tariff structure was approved and implemented in Aug 2011 by
GEDCO (Gaza Energy Distribution Company) and became with average rate 0.5 NIS
for household prices and 0.592 NIS for other sectors [19]. The fact that electricity
production is monopolized by the IEC with the power to impose high prices. The
price of energy differs between regions due to the full control of Israeli Authority on
energy sources for the Palestinian Territory [20]. Most utilities offer industrial
customers a lower price per KWh as consumption increases but in Gaza, a higher price
per kWh as consumption. This situation is abnormal and differs from international
regulations. This is in particular to encourage less consumption during the peak period
of the power system.

2.5 The power crisis in the Gaza Strip

For many years to now, Gaza Strip has been suffering from a chronic crisis in the
electricity sector. This crisis is connected with a variety of crises which its intensity
varies according to the changing circumstances and contexts that affect them. The
continuation of the electricity crisis has actual impacted on large sectors of the Gaza
Strip. About 75% of the total available electricity is used for domestic purposes, while
the remaining percentage is for the rest of the activities, including industrial
productivity and other economic aspects. Most factories and industrial companies
have stopped working either completely or partially due to the continued power
outages. In addition, the services in the field of health and education sectors have been
badly affected through the negative impact on the work of the equipment and facilities
that operate on electricity and the inability of students which pursue their studies,
don't forget to mention risks arising from the use of alternative means such as candles,
which have caused many disasters, fires and injuries [17].

Due to the electricity crisis and insufficient electricity to the needs of Gaza Strip is the
sense of "electricity shortfall” terrible. This deficit, which is exacerbated and growing
every year with the increasing of natural annual loads and the stability of the sources
unchanged. But the decline in the truth now is less than the past. Whereas the needs of
the sector in 2005 do not exceed 214 MW.

While the combined sources of electricity in the Gaza Strip (from Egypt and the
occupation and the station) isn't more than 227 MW the best conditions. This means
that we are suffering from a constant deficit of electricity up to 45% even with the
station work at full capacity [18].
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As for other details of the crisis of non-payment of bills or lack of fuel for the power
station or the imposition of tax. etc., all of them sub-details increase the severity of the
crisis and are not the crisis itself, and any procedures or administrative improvements
or financial in the file management or provide fuel or bring grants to operate the
plant For it only move us in the area of reducing the deficit even no more than 45%
(which is part expressed as "variable deficit” in the illustration and value of 22% is
the ratio of the station) work.. This preface is necessary and important to understand
this complex file and interlaced, and lest fancy one that the solution to the electricity
crisis is generating its own station, or in paying bills alone, or in free fuel saving
alone, but it must be with all of that to provide additional electricity sources, such as
any country in the world to keep up with increasing terrible consumption year after
year, strategy which is not based on this rule (additional sources of electricity) is
throwing dust in the eyes and isn't put the wheel on the road as a radical solution to
the crisis is compounded each year and does not end.[18]

Egvpt + Israel

Fixed deficit

P' Variable deficit _

?.('Viihléfkring>staﬁbnirat€)‘h: y

Figure 2.3: Electrical deficit for Gaza Strip [18]

BRE 3J|_t|5|

www.manharaa.com




Chapter 3

STUDY MODEL

3.1 Background

Saudi village is located in the Rafah in the Gaza Strip within the land is vacated by
the Israeli occupation of the Gaza Strip in 2005[22]. This project aimed to provide
homes for the families which the Israeli occupation destroyed their homes in Rafah in
2003 and 2004 to alleviate the suffering of the Palestinian refugees. This project was
established in accordance with the latest international schemes were set up roads and
streets on modern style. The project provided facilities, educational institutions,
market and Yards green [23].

Saudi Village consists of 8 electrical transformers that convert the voltage of 22 KV
to 0.4 KV. The capacity of these electrical transformers is either 1250 KVVA or 1600
KVA. Each transform connects to a set of the Sub Distribution Board (S.D.B) via
underground cable 3 x 240 mm? + 1 x 120 mm? Aluminum. Each underground cable
is connected to a set of L.V Metering Panel (M.P) via underground cable 4x 150
mm? Aluminum, the houses subscription from electricity network from L.V Metering
Panel (M.P) via L.V. Cable 2x10 mm? Cupper.

The village contains 1790 housing units. Each unit consumes about 7 A (1.2 KWh)
per hour. The Saudi village contains about 6 schools, the consumption rate for each
school (7.04 KWh) per hour, a Masjid contains the water well with consumption rate
of electricity (21.12 KWh) per hour, a cultural center and kindergarten with
consumption rate of electricity is (21.12 KWh) per hour, a health center with
consumption rate of electricity is (111.2 KWh) per hour, and commercial center with
consumption rate of electricity is (31.68 KWh), as shown in Table (3.1).

Next to each electrical transformer the Board controls the street lighting, used two
types of electrical cables in street lighting, underground 5 x 16 mm? and underground
3 x 35 mm? +16 mm? and different capacity lamp, which lights between 250 W and
400 W and it is installed on the lighting poles in length vary from 4 m, 8m, 10m and
12 m depending on the nature Location, the consumption rate of electricity is (60
KWh) per hour as shown in Fig. (3.1).
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Table 3.1: Consumption in Saudi Village in Hour

Average Electricity
Demand Average Total
Sector Units Consumption Consumption

A KVA (KWh) (KWh)
housing unit 1790 7 1.5 1.2 2148
School 6 40 8.8 7.04 42.24
Masjid 1 120 26.4 21.12 21.12
cultural center and 21.12
Kindergarten 1 120 26.4 21.12
health center 1 630 139 111.2 111.2
commercial center 1 180 39.6 31.68 31.68
Street Lighting - 341 75 60 60
Total 1800 1438 316.7 253.36 2435.36

3.2 ETAP Software

ETAP is software designed to help electrical engineers in the processes of designing,
simulating, operating and optimizing power systems. The software allows you to
perform load flow analysis, short-circuit analysis, motor acceleration analysis,
harmonic analysis and transient stability analysis. The software is made up of several
modules that users can choose from at purchase.

ETAP offers a large array of tools for power system design. The designed project can
be studied by performing load flow analysis, short-circuit analysis, motor acceleration
analysis, harmonic analysis, transient stability analysis and others. Control system
diagrams can be created. Cable pulling force can be predicted and graphical
underground raceway systems are provided, among others. Users can create and edit
one-line diagrams, 3D cable systems, plots, 3D ground grid systems and the list can
go on. The program is meant to combine electrical, mechanical, logical and physical
attributes that describe system elements. Mastering the utility does not require special
computer skills.

ETAP is a complex utility that can support engineers in monitoring power, managing
energy, optimizing a system or automating certain processes [24]. This software is
utilized for simulation in this thesis.
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3.3 Simulation in ETAP

In this section, we used ETAP software to simulate the electric grid in Saudi village.
We have data entry as eight electrical transformers, electrical cables, buildings and
other facilities, such as Continuous Maximum Rating (C.M.R), Cooling method
(ONAN), Normal Voltage Between Phases (22/.4 KVA), Connection and Vector
Group (delta to star), Cross Section for cables, Material, Insulation to cables,
Maximum DC Resistance of Conductor, average electric demand to load in Ampere
units, power factors 0.8 PF, frequency 50 HZ, voltage 220 V and other data.

We obtained these values from the catalogs which are taken from the electricity
company in Gaza Strip.

The ETAP software provides the value of load flow analysis such as KW, Kvar,
KVA, Amp and %PF of sources, loads , each Sub distribution board S.D.B. and each
metering panel M.P. Also it calculates the voltage drop and branch losses in cables.
We can also obtain a detailed report about the electric grid in the Saudi
Neighborhood. The international electrotechnical commission (IEC) standard is used
as the reference.

The capacity of the electrical transformers used are either 1250 KVVA or 1600 KVA,
where each transform is connected to a set of Sub Distribution Board (S.D.B), The
S.D.B is connected to a set of L.V Metering Panel (M.P).

11
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3.3.1 First Transform (T1)

The first transform (T1) has a capacity of 1250 KVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T1 includes 4 Sub Distribution Board (S.D.B) named
(T1A, T1B, T1C, T1D) and two lighting cables as shown in Fig. (3.2).
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Figure 3.2: Branches of Transform T1
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Table 3.2: Load on Transform T1

. S.Ub . Metering Avergg_e Average Total
Distribution Number | Electricity . .
Board Panel of unit Demand Consumption | Consumption
(S.D.B) (M.P) A KVA (KWh) (KWh)
5B 14 32.2 22 17.6
6B 14 33.2 23 18.8
T1A 7B 15 34.5 24 19.2 81.84
8B 15 34.5 24 19.2
Schooll 1 40 8.8 7.04
1A 26 36.8 25 20
2A 20 46 31 24.8
TiB 3B 14 32.2 22 17.6 5.2
4A 10 23 16 12.8
13A 18 414 28 22.4
14B 14 32.2 22 17.6
T1C 12C 10 23 16 12.8 76.3
15C 8 18.4 13 10.4
11C 10 23 16 12.8
9B 12 27.6 19 15.2
T1D 10B 14 32.2 22 17.6 39.84
School?2 1 40 8.8 7.04
lightT1A 6.7 15 1.2 1.2
lightT1B 6.1 14 1.12 1.12
Total 216 563 | 343.5 275.5 275.5

T1A branches into 4 L.V Metering Panel (M.P) (5B, 6B, 7B, 8B) which feed the
housing units and school. The average energy consumption per hour of all loads are as
follows: School consumes an average of 7.04 KWh, 5B consumes an average of 17.6
KWh, 6B consumes an average of 18.8 KWh, 7B consumes an average 19.2 KWh,
and 8B consumes an average 19.2 KWh. While 5B, 6B, 7B, 8B feed housing units
only with an average energy consumption of 1.2 KWh per unit as shown in Fig. (3.3).
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Figure 3.3: Branches T1A in Transform T1
For more details about 5B, 6B, 7B, and 8B, please refer to Appendix A.1.
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T1B branches into 4 L.V Metering Panel (M.P) named (1A, 2A, 3B, 4A) which feed
the housing units. The average energy consumption per hour of all loads are as
follows: 1A consumes an average 20 KWh, 2A consumes an average 24.8 KWh, 3B
consumes an average 17.6 KWh, and 4A consumes an average 12.8 KWh. While 1A,
2A, 3B, 4A feed housing units only as shown in Fig. (3.4).
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Figure 3.4: Branches T1B in Transform T1
For more details about 1A, 2A, 3B, and 4A, please refer to Appendix A.2.

T1C branches into 5 L.V Metering Panel (M.P) named (11C, 15C, 12C, 14B, 13A)
which feed the housing units. The average energy consumption per hour of all loads
are as follows: 11C consumes an average of 12.8 KWh, 15C consumes an average of
10.4 KWh, 12C consumes an average of 12.8 KWh, 14B consumes an average of 17.6
KWh, and 13A consumes an average of 22.4 KWh, While 11C, 15C, 12C, 14B, 13A
feed housing units only as shown in Fig. (3.5).
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Figure 3.5: Branches T1C in Transform T1
For more details about 11C, 15C, 12C, 14B, and 13A, please refer to Appendix A.3.

T1D branches into 2 L.V Metering Panel (M.P) named (9B, 10B) which feed the
Housing units and school. The average energy consumption per hour of all loads is as
follows: School consumes an average of 7.04 KWh, 9B consumes an average of 15.2
KWh, and 10B consumes an average of 17.6 KWh as shown in Fig. (3.6).
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Figure 3.6: Branches T1D in Transform T1

For more details about 9B, and 10B, please refer to Appendix A.4.
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3.3.2 Second Transform (T2)

The Second transform (T2) has a capacity of 1250 KVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T2 includes 5 Sub Distribution Board (S.D.B) named
(T2A, T2B, T2C, T2D, T2E) and lighting cable as shown in Fig. (3.7).
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Figure 3.7: Branches in Transform T2
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Table 3.3: Load on Transform T2

_ S_ub _ Metering Number EI?;\::et:?(?iiy Averagg Total .
Distribution Panel of unit Demand Consumption | Consumption
Board(S.D.B) | (M.P) KVA A (KWh) (KWh)

32C 7 11 16.1 8.8
T2A 33B 14 22 32.2 17.6 33.44
School3 1 8.8 40 7.04
18C 9 14 20.7 11.2
23B 14 22 32.2 17.6
17C 11 17 25.3 13.6
28 22C 11 17 25.3 13.6 816
16C 10 16 23 12.8
21C 10 16 23 12.8
30C 12 19 27.6 15.2
31C 10 16 23 12.8
T2C 29C 9 14 20.7 11.2 55.04
28C 7 11 16.1 8.8
School4 1 8.8 40 7.04
26C 8 13 18.4 10.4
27C 7 11 16.1 8.8
2D 25C 6 9 13.8 7.2 36.8
24C 8 13 18.4 10.4
19B 12 19 27.5 15.2
T2E 20B 12 19 27.5 15.2 304
lightT2A 13.1 | 59.67 10.48 10.48
Total 179 309.7 | 546.57 247.76 247.76

T2A Branches into 2 L.V Metering Panel (M.P) named (32C, 33B) which feed the
Housing units and school. The average energy consumption per hour of all loads is as
follows: School consumes an average of 7.04 KWh, 32C consumes an average of 8.8
KWh, and 33B consumes an average of 17.6 KWh, While 32C, 33B feed housing
units only with an average energy consumption of 1.2 KWh per unit as shown in Fig.
(3.8).
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Figure 3.8: Branch T2A in Transform T2

For more details about 32C, and 33B, please refer to Appendix B.1.

T2B branches into 6 L.V Metering Panel (M.P) named (18C, 23B, 17C, 22C, 16C,
21C) which feed the housing units. The average energy consumption per hour of all
loads are as follows: 18C consumes an average of 1.2 KWh, 23B consumes an
average of 17.6 KWh, 17C consumes an average of 13.6KWh, 22C consumes an
average of 13.6 KWh, 16C consumes an average of 12.8 KWh, and 21C consumes an
average of 12.8 KWh. While 18C, 23B, 17C, 22C, 16C, 21C feed housing units only
as shown in Fig. (3.9).
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Figure 3.9: Branch T2B in Transform T2
For more details about 18C, 23B, 17C, 22C, 16C, and 21C, please refer to Appendix
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T2C branches into 4 L.V Metering Panel (M.P) named (28C, 29C, 31C, 30C) which
feed the housing units and school. The average energy consumption per hour of all
loads are as follows: School consumes an average of 7.04 KWh, 28C consumes an
average of 8.8 KWh, 29C consumes an average of 11.2 KWh, 31C consumes an
average of 12.8 KWh, and 30C consumes an average of 15.2 KWh, while 28C, 29C,
31C, 30C feed housing units only with an average energy consumption of 1.2 KWh
per unit as shown in Fig. (3.10).
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Figure 3.10: Branch T2C in Transform T2
For more details about 28C, 29C, 31C, and 30C, please refer to Appendix B.3.

T2D branches into 4 L.V Metering Panel (M.P) named (24C, 25C, 27C, 26C) which
feed the housing units. The average energy consumption per hour of all loads is as
follows: 24C consumes an average of 10.4 KWh, 25C consumes an average of 7.2
KWh, 27C consumes an average of 8.8 KWh, and 26C consumes an average of 10.4
KWh, while 24C, 25C, 27C, 26C feed housing units only as shown in Fig. (3.11).
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Figure 3.11: Branch T2D in Transform T2

For more details about 24C, 25C, 27C, and 26C, please refer to Appendix B.4.

T2E branches into 2 L.V Metering Panel (M.P) named (20B, 19B) which feed the
housing units. The average energy consumption per hour of all loads is as follows:
20B consumes an average of 15.2 KWh, and 19B consumes an average of 15.2 KWh,
while 20B, 19Bfeed housing units only as shown in Fig. (3.12).

For more details about 20B, and 19B, please refer to Appendix B.5.
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Figure 3.12: Branch T2E in Transform T2
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3.3.3 Third Transform (T3)

The third transform (T3) has a capacity of 1250 KVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T3 includes 3 Sub Distribution Board (S.D.B) named
(T3A, T3B, T3C) and two lighting cables as shown in Fig. (3.13).
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Figure 3.13: Branches in Transform T3
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Table 3.4: Load on Transform T3

Sub Meterin Average Average Total
Distribution Panel g Number Electricity c gt' c i
Board '\e/llns of unit Demand onskuvr\r;rp]) 1on on|s<uVrI1/ﬁ lon
(S.D.B) (M.P) KVA | A ( ) ( )
44B 14 22 32.2 17.6
46C 9 14 20.7 11.2
T3A 48C 11 17 25.3 13.6 72
47C 11 17 25.3 13.6
45B 13 20 29.9 16
40C 7 11 16.1 8.8
81C 6 9 13.8 7.2
T3B 41A 18 28 41.3 22.4 66.4
43C 10 16 23 12.8
42B 12 19 27.6 15.2
34C 6 9 13.8 1.2
39C 10 16 23 12.8
35B 12 19 27.6 15.2
T3C 37C 10 16 23 12.8 4.4
38C 11 17 25.3 13.6
36C 10 16 23 12.8
lightT3A 0.94 4.26 0.752 0.752
lightT3B 10.3 | 46.59 8.24 8.24
Total 170 | 277.24 44;'5 221792 221792

T3A branches into 5 L.V Metering Panel (M.P) named (44B, 46C, 48C, 47C, 45B)
which feed the Housing units. The average energy consumption per hour of all loads
are as follows: 44B consumes an average of 17.6 KWh, 46C consumes an average of
11.2 KWh, 48C consumes an average of 13.6 KWh, 47C consumes an average of 13.6
KWh, and 45B consumes an average of 16 KWh, while 44B, 46C, 48C, 47C, 45B
feed housing units only as shown in Fig. (3.14).

CableT3R
)
BusT3A
¥22kvR ¥14kva ¥17kva ¥17kvE ¥20kVa
= Cabled44B = Cabled&C = Cabled8C = Cakled’iC = Cabled45B
3-3/c 150 3-3/c 150 53—3;"(: 150 53—3;"(2 150 3-3/c 150
448 46C 48C 47¢C 45B

Figure 3.14: Branch T3A in Transform T3
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For more details about 44B, 46C, 48C, 47C, and 45B, please refer to Appendix C.1.

T3B branches into 5 L.V Metering Panel (M.P) named (40C, 81C, 41A, 43C, 42B)
which feed the housing units. The average energy consumption per hour of all loads
are as follows: 40C consumes an average of 8.8 KWh, 81C consumes an average of
7.2 KWh, 41A consumes an average of 22.4 KWh, 43C consumes an average of 12.8
KWh, and 42B consumes an average of 15.2 KWh as shown in Fig. (3.15).

]
CableT3B
BusT3B

¥11lkva ¥olcva ¥28kva ¥lekva ¥1okva

= Cabled(C cablegic = Cabledln Ccabledic = Cable4ZB

gs—sm 150 1-3/C 150 3-3/c 150 3-3/C 150 3-3/c 150

] =
a0c Blc 41n 43cC 428

Figure 3.15: Branch T3B in Transform T3
For more details about 40C, 81C, 41A, 43C, and 42B, please refer to Appendix C.2.

T3C branches into 6 L.V Metering Panel (M.P) named (34C, 39C, 35B, 37C, 38C,
36C) which feed the housing units. The average energy consumption per hour of all
loads are as follows: 34C consumes an average of 7.2 KWh, 39C consumes an
average of 12.8 KWh, 35B consumes an average of 15.2 KWh, 37C consumes an
average of 12.8 KWh, 38C consumes an average of 13.6 KWh, and 36C consumes an
average of 12.8 KWh, while 34C, 39C, 35B, 37C, 38C, 36C feed housing units only

as shown in Fig. (3.16).
T CableT3cC
BusT3C

¥kva ¥ 6kVA ¥okva H6kVA ¥ 7kvA H6kVa
4 cable3dc L cable3oc S Cable35s 1 raplesve cable3aC 1 cabledsc
3-3/c 150 3-3/c 150 3-3/c 150 3-3/c 150 3-3/c 150 53—3,-% 150

) ) ) ) ) )

34cC 39c 3iB 37c 38C 36C

Figure 3.16: Branch T3C in Transform T3

For more details about 34C, 39C, 35B, 37C, 38C and 36C please refer to Appendix
C.3.
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3.3.4 Fourth Transform (T4)

The fourth transform (T4) has a capacity of 1250 KVVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T4 includes 5 Sub Distribution Board (S.D.B) named
(T4A, T4B, T4C, T4D,T4E ) and lighting cables as shown in Fig. (3.17).

gl
0 MVRsc|42225kVE
¥112EVR
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i
BusT4
2 EUn ¥SEEVR ¥53kVAR  |YISEVR YSEEVR ¥51kVE

L CabhleT4ES . - CableT4h
CableT4Dut
abT4R ;% CableT4C CEhlET“%
s-3/C 1e S73/C 2403-3/C 2 3-3/0 2HW3-3/C 240

3-3/C 24
; J A ] J ;
BusTda
zrva |
@ T4E T4D Tac T4B T4
LightT4A
2.1 kKVR

Figure 3.17: Branches in Transform T4
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Table 3.5: Load on Transform T4

Di S.Ub . Metering Number E'?;\::i:?(?iiy Averagg Total .
istribution Panel of unit Demand Consumption | Consumption
Board(S.D.B) | (M.P) KVA A (KWh) (KWh)
50C 7 11 16.1 8.8
49C 9 14 20.7 11.2
T4A 51B 14 22 32.2 17.6 72.8
52B 13 20 29.9 16
53B 15 24 34.5 19.2
54B 15 24 34.5 19.2
T4B 55C 10 16 23 12.8 47.2
56B 12 19 27.6 15.2
58B 12 19 27.6 15.2
59C 10 16 23 12.8
T4AC 68B 16 25 36.8 20 76
60B 12 19 27.6 15.2
57C 10 16 23 12.8
62B 13 20 29.9 16
82C 8 13 18.4 10.4
T4b 83C § | 13 | 184 10.4 504
61C 11 17 25.3 13.6
63B 14 22 32.2 17.6
65B 13 20 29.9 16
TAE 66B 14 22 32.2 17.6 77.6
64C 10 16 23 12.8
67C 11 17 25.3 13.6
lightT4A 2.1 9.66 1.68 1.68
Total 257 407.1 | 600.76 325.68 325.68

T4A branches into 5 L.V Metering Panel (M.P) named (50C, 49C, 51B, 52B, 53B)
which feed the housing units. The average energy consumption per hour of all loads
are as follows: 50C consumes an average of 8.8 KWh, 49C consumes an average of
11.2 KWh, 51B consumes an average of 17.6 KWh, 52B consumes an average of 16
KWh, and 53B consumes an average of 19.2 KWh, while 50C, 49C, 51B, 52B, 53B
feed housing units only with an average energy consumption of 1.2 KWh per unit as
shown in Fig. (3.18).
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Figure 3.18: Branch T4A in Transform T4
For more details about 50C, 49C, 51B, 52B, and 53B, please refer to Appendix D.1.

T4B branches into 3 L.V Metering Panel (M.P) named (54B, 55C, 56B) which feed
the housing units. The average energy consumption per hour of all loads is as follows:
54B consumes an average of 19.2 KWh, 55C consumes an average of 12.8 KWh, and
56B consumes an average of 15.2 KWh, while 54B, 55C, 56B feed housing units only

as shown in Fig. (3.19).

i
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Bu=T4B
¥24kVA ¥16kVA ¥10kva
Cable>4B Cable>3C Cable>6B
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S4B S5C SeB

Figure 3.19: Branch T4B in Transform T4
For more details about 54B, 55C, and 56B, please refer to Appendix D.2.
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TAC branches into 5 L.V Metering Panel (M.P) named (57C, 60B, 68B, 59C, 58B)
which feed the housing units. The average energy consumption per hour of all loads
are as follows: 57C consumes an average of 12.8 KWh, 60B consumes an average of
15.2 KWh, 68B consumes an average of 20 KWh, 59C consumes an average of 12.8
KWh, and 58B consumes an average of 15.2 KWh, while 57C, 60B, 68B, 59C, 58B
feed housing units only as shown in Fig. (3.20).
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Figure 3.20: Branch T4C in Transform T4
For more details about 57C, 60B, 68B, 59C, and 58B, please refer to Appendix D.3.

T4D branches into 4 L.V Metering Panel (M.P) named (61C, 83C, 82C, 62B) which
feed the housing units. The average energy consumption per hour of all loads is as
follows: 61C consumes an average of 13.6 KWh, 83C consumes an average of 10.4
KWh, 82C consumes an average of 10.4 KWh, and 62B consumes an average of 16
KWh, while 61C, 83C, 82C, 62B feed housing units only as shown in Fig. (3.21).
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Figure 3.21: Branch T4D in Transform T4
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For more details about 61C, 83C, 82C, and 62B, please refer to Appendix D.4.
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T4E branches into 5 L.V Metering Panel (M.P) named (67C, 64C, 66B, 65B, 63B)
which feed the housing units. The average energy consumption per hour of all loads
are as follows: 67C consumes an average of 13.6 KWh, 64C consumes an average of
12.8 KWh, 66B consumes an average of 17.6 KWh, 65B consumes an average of 16
KWh, and 63B consumes an average of 17.6 KWh, while 67C, 64C, 66B, 65B, 63B
feed housing units only as shown in Fig. (3.22).

5]

E

67C

E

g4c

El

66B

El

638

CableT4E
BusT4E
¥17kvR Y6kva ¥22kVA ¥20kVA ¥22kVA
Cableslc Cableg4c Cable@6s S Cabledds E Cabled3s
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Figure 3.22: Branch T4E in Transform T4

For more details about 67C, 64C, 66B, 65B, and 63B, please refer to Appendix D.5.
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3.3.5 Fifth Transform (T5)

The fifth transform (T5) has a capacity of 1250 KVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T5 includes 4 Sub Distribution Board (S.D.B) named
(T5A, T5B, T5C, T5D, T5E) and sixth lighting cables as shown in Fig. (3.23).
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CaBTER CableTSk
'gc:ab'ralr ;Ca.b'l'EE CabIsD g:%qﬁ'gc.amaﬂ CableTEDéCableTﬁc;%CableTEBé
3-3/C 1€ 3-3/C 1¢ 3-3/C 1§ 3-3/C 16 373/C 162 3-3/C 283_5,/c 2403-3/C 2403-3/C 240
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Figure 3.23: Branches in Transform T5
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Table 3.6: Load on Transform T5

Sub . Avergge Average Total
Distribution Metering Numb_er Electricity Consumption | Consumption
Panel (M.P) | of unit Demand
Board(S.D.B) VA A (KWh) (KWh)
71C 9 14 20.7 11.2
ToA 72C 10 16 23 12.8 24
69C 8 13 18.4 10.4
70C 8 13 18.4 10.4
T5B Masjid 1 26.4 120 21.12 63.04
Cultural 1 | 264 | 120 21.12
center
T5C Health 1 139 | 630 111.2 111.2
center
76C 8 13 18.4 10.4
77C 7 11 16.1 8.8
T5D 78C 8 13 18.4 10.4 61.28
Commercial | | 396 | 180 31.68
center
lightT5A 2.6 11.93 2.08 2.08
lightT5B 1.9 8.52 1.52 1.52
lightT5C 3.6 16.46 2.88 2.88
lightT5D 0.63 2.84 0.504 0.504
lightT5E 0.75 3.41 0.6 0.6
lightT5F 0.87 3.96 0.696 0.696
Total 62 334.75 | 1230.52 267.8 267.8

T5A branches into 2 L.V Metering Panel (M.P) named (71C, 72C) which feed the
housing units. The average energy consumption per hour of all loads is as follows:
71C consumes an average of 11.2 KWh, and 72C consumes an average of 12.8 KWh,
while 71C, 72C feed housing units only as shown in Fig. (3.24).

BusTSh

T CableTSh

¥l ekva
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CakleTZ2C
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T1lcC
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Cakle71C

SS—S,—"C 120

Figure 3.24: Branch T5A in Transform T5
For more details about 71C, and 72C, please refer to Appendix E.1.
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T5B branches into 2 L.V Metering Panel (M.P) named (69C, 70C) which feed the
housing units, masjid and cultural center. The average energy consumption per hour
of all loads is as follows: The cultural center consumes an average of 21.12 KWh, the
masjid consumes an average of 21.12 KWh, 69C consumes an average of 10.4 KWh,
and 70C consumes an average of 10.4 KWh, while 69C, 70C feed housing units only

as shown in Fig. (3.25).
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. cable70C
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¥27kVA ¥27kVA 5% 5%
69cC 70C
Cultural Center Mas=jid
26.4 kve 26.4 kve

Figure 3.25: Branch T5B in Transform T5
For more details about 69C, and 70C, please refer to Appendix E.2.
The T5C feeding the health center, consumes an average of 111.2 KWh as shown in

Fig. (3.26).
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Figure 3.26: Branch T5C in Transform T5
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T5D branches into 3 L.V Metering Panel (M.P) named (78C, 77C, 76C,) and
commercial center, The average energy consumption per hour of all loads are as
follows: the commercial center consumes an average of 31.68 KWh, 78C consumes
an average of 10.4 KWh, 77C consumes an average of 8.8 KWh, and 76C consumes
an average of 10.4 KWh, while 78C, 77C, 76C feed housing units only as shown in
Fig. (3.27).
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Trokva @ @ @

T8C 77cC T6C

Commercial center
39.6 kVR

Figure 3.27: Branch T5D in Transform T5

For more details about 78C, 77C, and 76C, please refer to Appendix E.3.
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3.3.6 Sixth Transform (T6)

The sixth transform (T6) has a capacity of 1600 KVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T6 includes 5 Sub Distribution Board (S.D.B) named
(S.D.B1, S.D.B2, S.D.B3, S.D.B4, S.D.B5) and lighting cable as shown in Fig. (3.28).
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Figure 3.28: Branches in Transform T6
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Table 3.7: Load on Transform T6

Average
_ S_ub _ Metering Number Electricity Average Total .
Distribution Panel of unit Demand Consumption | Consumption
Board(S.D.B) | (M.P) KVA A (KWh) (KWh)

M.P1/1 20 31 46.1 24.8

S.D.B1 M.P1/2 19 30 43.8 24 912
M.P1/3 20 31 46.1 24.8 '
M.P1/4 14 22 32.2 17.6
M.P2/1 19 30 43.7 24
M.P2/2 14 22 32.2 17.6

5.D.B2 M.P2/3 15 24 345 19.2 80
M.P2/4 15 24 345 19.2
M.P3/1 15 24 345 19.2
M.P3/2 14 22 32.2 19.2

>.D.B3 M.P3/3 20 31 46.1 24.8 9.2
M.P3/4 13 20 29.9 16
M.P4/1 10 16 23 12.8
M.P4/2 12 19 27.6 15.2

S.D.B4 M.P4/3 10 16 23 12.8 68.5
M.P4/4 12 19 27.6 15.2
M.P4/5 10 16 23 12.8
M.P5/1 11 17 25.3 13.6
M.P5/2 9 14 20.7 11.2

S.D.B5 M.P5/3 16 25 36.8 20 82.4
M.P5/4 19 30 43.8 24
M.P5/5 11 17 25.3 13.6

lightT6A 12.5 | 56.82 10 10

Total 318 512.5 | 788.72 411.3 411.3

S.D.B1 branches into 4 L.V Metering Panel (M.P) named (M.P1/1, M.P1/2, M.P1/3,
and M.P1/4). The average energy consumption per hour of all loads is as follows:
M.P1/1 consumes an average of 24.8 KWh, M.P1/2 consumes an average of 24 KWh,
M.P1/3 consumes an average of 24.8 KWh, and M.P1/4 consumes an average of 17.6
KWh. While M.P1/1, M.P1/2, M.P1/3, and M.P1/4 feed housing units only as shown

in Fig. (3.29).
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Figure 3.29: Branch S.D.B1 in Transform T6

For more details about M.P1/1, M.P1/2, M.P1/3, and M.P1/4, please refer to
Appendix F.1.

S.D.B2 branches into 4 L.V Metering Panel (M.P) named (M.P2/1, M.P2/2, M.P2/3,
and M.P2/4). The average energy consumption per hour of all loads is as follows:
M.P2/1 consumes an average of 24 KWh, M.P2/2 consumes an average of 17.6 KWh,
M.P2/3 consumes an average of 19.2 KWh, and M.P2/4 consumes an average of 19.2
KWh. While M.P2/1, M.P2/2, M.P2/3, and M.P2/4 feed housing units only as shown

in Fig. (3.30).
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Figure 3.30: Branch S.D.B2 Transform T6

For more details about M.P2/1, M.P2/2, M.P2/3, and M.P2/4, please refer to

Appendix F.2.
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S.D.B3 branches into 4 L.V Metering Panel (M.P) named (M.P3/1, M.P3/2, M.P3/3,
and M.P3/4). The average energy consumption per hour of all loads is as follows:
M.P3/1 consumes an average of 19.2 KWh, M.P3/2 consumes an average of 17.6
KWh, M.P3/3 consumes an average of 24.8 KWh, and M.P3/4 consumes an average
of 16 KWh. While M.P3/1, M.P3/2, M.P3/3, and M.P3/4 feed housing units only as
shown in Fig. (3.31).
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Figure 3.31: Branch S.D.B3 Transform T6

For more details about M.P3/1, M.P3/2, M.P3/3, and M.P3/4, please refer to
Appendix F.3.

S.D.B4 branches into 5 L.V Metering Panel (M.P) named (M.P4/1, M.P4/2, M.P4/3,
and M.P4/4, M.P4/5) to feed the housing units. The average energy consumption per
hour of all loads is as follows: M.P4/1 consumes an average of 12.8 KWh, M.P4/2
consumes an average of 15.2 KWh, M.P4/3 consumes an average of 12.8 KWh,
M.P4/4 consumes an average of 15.2 KWh, and M.P4/5 consumes an average of 12.8
KWh. While M.P4/1, M.P4/2, M.P4/3, M.P4/4, and M.P4/5 feed housing units only
as shown in Fig. (3.32).
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Figure 3.32: Branch S.D.B4 Transform T6

For more details about M.P4/1, M.P4/2, M.P4/3, M.P4/4, and M.P4/5, please refer to
Appendix F.4.

S.D.B5 branches into 5 L.V Metering Panel (M.P) named (M.P5/1, M.P5/2, M.P5/3,
and M.P5/4, M.P5/5) to feed the housing units. The average energy consumption per
hour of all loads is as follows: M.P5/1 consumes an average of 13.6 KWh, M.P5/2
consumes an average of 11.2 KWh, M.P5/3 consumes an average of 20 KWh, M.P5/4
consumes an average of 24 KWh, and M.P5/5 consumes an average of 13.6 KWh.
While M.P5/1, M.P5/2, M.P5/3, M.P5/4, and M.P5/5 feed housing units only as
shown in Fig. (3.33).
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Figure 3.33: Branch S.D.B5 Transform T6
For more details about M.P5/1, M.P5/2, M.P5/3, M.P5/4, and M.P5/5, please refer to
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3.3.7 Seventh Transform (T7)

The seventh transform (T7) has a capacity of 1250 KVVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T7 includes 4 Sub Distribution Board (S.D.B) named
(S.D.B6, S.D.B7, S.D.B8, S.D.B9) and lighting cable as shown in Fig. (3.34).
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0 MVbac |(432Z25kEVA

Y115k VE
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1250 kEVA
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'gcm:ﬂa ab a0 ‘%CahlET?C;thlETTB‘%CEhlETTH

BuaT74
tokva | B3
ig S.D_BS S.D_BB S.D_B7 S.D_B&
lightT7h
10 EVA

Figure 3.34: Branches in Transform T7
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Table 3.8: Load on Transform T7

Average
_ S_ub - Metering Number Electricity Average Total .
Distribution Panel of unit Demand Consumption | Consumption
Board(S.D.B) | (M.P) KVA A (KWh) (KWh)
M.P6/1 16 25 36.8 20
M.P6/2 18 28 41.4 22.4
S.D.B6 M.P6/3 11 17 25.3 13.6 75.84
M.P6/4 10 16 23 12.8
School 5 1 8.8 40 7.04
M.P7/1 18 28 41.5 22.4
M.P7/2 12 19 21.6 15.2
S.D.B7 M.P7/3 12 19 21.6 15.2 81.6
M.P7/4 11 17 25.3 13.6
M.P7/5 12 19 21.6 15.2
M.P8/1 14 22 32.2 17.6
M.P8/2 15 24 345 19.2
S.D.B8 M.P8/3 15 24 345 19.2 84.8
M.P8/4 13 20 29.9 16
M.P8/5 10 16 23 12.8
M.P9/1 13 20 29.9 16
M.P9/2 10 16 23 12.8
S.D.B9 M.P9/3 11 17 25.3 13.6 78.4
M.P9/4 11 17 25.3 13.6
M.P9/5 18 28 41.5 22.4
lightT7A 10 | 45.45 8 8
Total 251 410.8 | 660.65 328.64 328.64

S.D.B 6 branches into 4 L.V Metering Panel (M.P) named (M.P6/1, M.P6/2, M.P6/3,
M.P6/4) which feed the housing units and school. The average energy consumption
per hour of all loads are as follows: school consumes an average of 7.04 KWh,
M.P6/1 consumes an average of 20 KWh, M.P6/2 consumes an average of 22.4 KWh,
M.P6/3 consumes an average of 13.6 KWh, and M.P6/4 consumes an average of 12.8
KWh, while M.P6/1, M.P6/2, M.P6/3, M.P6/4 feed housing units only as shown in

Fig. (3.35).
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Figure 3.35: Branch S.D.B6 Transform T7
For more details about M.P6/1, M.P6/2, M.P6/3, and M.P6/4, please refer to

S.D.B7 branches into 5 L.V Metering Panel (M.P) named (M.P7/1, M.P7/2, M.P7/3,
and M.P7/4, M.P7/5) which feed the housing units. The average energy consumption
per hour of all loads is as follows: M.P7/1 consumes an average of 22.4 KWh, M.P7/2
consumes an average of 15.2 KWh, M.P7/3 consumes an average of 15.2 KWh,
M.P7/4 consumes an average of 13.6 KWh, and M.P7/5 consumes an average of 15.2
KWh. While M.P7/1, M.P7/2, M.P7/3, M.P7/4, and M.P7/5 feed housing units only
as shown in Fig. (3.36).
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Figure 3.36: Branch S.D.B7 Transform T7
For more details about M.P7/1, M.P7/2, M.P7/3, M.P7/4, and M.P7/5, please refer to
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S.D.B8 branches into 5 L.V Metering Panel (M.P) named (M.P8/1, M.P8/2, M.P8/3,
and M.P8/4, M.P8/5) which feed the housing units. The average energy consumption
per hour of all loads is as follows: M.P8/1 consumes an average of 17.6 KwWh, M.P8/2
consumes an average of 19.2 KWh, M.P8/3 consumes an average of 19.2 KWh,
M.P8/4 consumes an average of 16 KWh, and M.P8/5 consumes an average of 12.8
KWh. While M.P8/1, M.P8/2, M.P8/3, M.P8/4, and M.P8/5 feed housing units only
as shown in Fig. (3.37).

@
CableT7C
BusTTC
¥ 6kva 20kvA ¥24kva 24%vA ¥22kvA
Cable M.PE/5 Cable M.PE/4 < Cable M.PE/3 = Cable M.PE/2 = Cable M.PE/1
3-3/C 150 3-3/c 150 gs—sfc 150 3-3/c 150 3-3/c 150
M.PE/5 M.PE/4 M.PE/3 M.PE/Z M.PE/1

Figure 3.37: Branch S.D.B8 Transform T7

For more details about M.P8/1, M.P8/2, M.P8/3, M.P8/4, and M.P8/5, please refer to
Appendix G.3.

S.D.B 9 branches into 5 L.V Metering Panel (M.P) named (M.P9/1, M.P9/2, M.P9/3,
M.P9/4, M.P9/5) which feed the housing units. The average energy consumption per
hour of all loads is as follows: M.P9/1 consumes an average of 16 KWh, M.P9/2
consumes an average of 12.8 KWh, M.P9/3 consumes an average of 13.6 KWh,
M.P9/4 consumes an average of 13.6 KWh, and M.P9/5 consumes an average of 22.4
KWh as shown in Fig. (3.38).

® CableT7D
BusTTD
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M.P3/5 M.EB3/4 M.B3/3 M.B3/2 M.BE3/1

Figure 3.38: Branch S.D.B9 Transform T7

For more details about M.P9/1, M.P9/2, M.P9/3, M.P9/4, and M.P9/5, please refer to
Appendix G.4.
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3.3.8 Eighth Transform (T8)

The eighth transform (T8) has a capacity of 1600 KVVA and power factor 0.8, which
converts the next voltage of the electric grid (22 KV) to low voltage network (0.4KV)
which feeds the Saudi Village, T8 includes 6 Sub Distribution Board (S.D.B) named
(S.D.B10, S.D.B11, S.D.B12, S.D.B13, S.D.B14, S.D.B15) and lighting cable as
shown in Fig. (3.39) as shown in Fig. (3.39).
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Figure 3.39: Branches in Transform T8
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Table 3.9: Load on Transform T8

Sub _ Average
Distribution | MM | Number Electricity Average Total
Board Panel of unit Demand Consumrp])tlon Consumﬁtlon
(S.D.B) (M.P) KVA A (Kwh) (KWh)
M.P10/1 16 25 36.9 20
M.P10/2 11 17 25.4 13.6
M.P10/3 10 16 23.1 12.8
>-D.BI10 M.P10/4 19 30 43.8 24 105.44
M.P10/5 22 35 o0.8 28
School 6 1 8.8 40 7.04
M.P11/1 19 30 43.8 24
M.P11/2 12 19 27.6 15.2
>-DBl M.P11/3 18 28 41.5 22.4 728
M.P11/4 9 14 20.7 11.2
M.P12/1 14 22 32.2 17.6
M.P12/2 18 28 41.5 22.4
>-DBl2 M.P12/3 12 19 27.6 15.2 656
M.P12/4 8 13 18.4 104
M.P13/1 13 20 29.9 16
M.P13/2 15 24 34.6 19.2
>-DBIL3 M.P13/3 15 24 34.6 19.2 736
M.P13/4 15 24 34.6 19.2
M.P14/1 22 35 50.1 28
S.D.B14 M.P14/2 15 24 34.6 19.2 71.2
M.P14/3 19 30 43.8 24
M.P15/1 14 22 32.2 17.6
M.P15/2 10 16 23 12.8
S-DBIS M.P15/3 13 20 29.9 16 08
M.P15/4 17 27 39.2 21.6
lightT8A 9.1 41.2 7.28 7.28
Total 357 579.92 | 901 463.92 463.92

S.D.B10 branches into 5 L.V Metering Panel (M.P) named (M.P10/1, M.P10/2,
M.P10/3, and M.P10/4, M.P10/5) which feed the housing units and school. The
average energy consumption per hour of all loads are as follows: School consumes an
average of 7.04 KWh, M.P10/1 consumes an average of 20 KWh, M.P10/2 consumes
an average of 13.6 KWh, M.P10/3 consumes an average of 12.8 KWh, M.P10/4
consumes an average of 24 KWh, and M.P10/5 consumes an average of 28 KWh.
While M.P10/1, M.P10/2, M.P10/3, M.P10/4, and M.P10/5 feed housing units only as
shown in Fig. (3.40).
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Figure 3.40: Branch S.D.B10 Transform T8

For more details about M.P10/1, M.P10/2, M.P10/3, M.P10/4, and M.P10/5, please
refer to Appendix H.1.

S.D.B11 branches into 4 L.V Metering Panel (M.P) named (M.P11/1, M.P11/2, and
M.P11/3, M.P11/4) which feed the housing units. The average energy consumption
per hour of all loads is as follows: M.P11/1 consumes an average of 24 KWh,
M.P11/2 consumes an average of 15.2 KWh, M.P11/3 consumes an average of 22.4
KWh, and M.P11/4 consumes an average of 11.2 KWh as shown in Fig. (3.41).
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Figure 3.41: Branch S.D.B11 Transform T8

For more details about M.P11/1, M.P11/2, M.P11/3, and M.P11/4, please refer to
Appendix H.2.
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S.D.B12 branches into 4 L.V Metering Panel (M.P) named (M.P12/1, M.P12/2, and
M.P12/3, M.P12/4) which feed the housing units. The average energy consumption
per hour of all loads is as follows: M.P12/1 consumes an average of 17.6 KWh,
M.P12/2 consumes an average of 22.4 KWh, M.P12/3 consumes an average of 15.2
KWh, and M.P12/4 consumes an average of 10.4 KWh as shown in Fig. (3.42).
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Figure 3.42: Branch S.D.B12 Transform T8

For more details about M.P12/1, M.P12/2, M.P12/3, and M.P12/4, please refer to
Appendix H.3.

S.D.B13 branches into 4 L.V Metering Panel (M.P) named (M.P13/1, M.P13/2, and
M.P13/3, M.P13/4) which feed the housing units. The average energy consumption
per hour of all loads is as follows: M.P13/1 consumes an average of 16 KWh,
M.P13/2 consumes an average of 19.2 KWh, M.P13/3 consumes an average of 19.2
KWh, and M.P13/4 consumes an average of 20 KWh as shown in Fig. (3.43).
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Figure 3.43: Branch S.D.B13 Transform T8

For more details about M.P13/1, M.P13/2, M.P13/3, and M.P13/4, please refer to
Appendix H.4.
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S.D.B14 branches into 3 L.V Metering Panel (M.P) named (M.P14/1, M.P14/2, and
M.P14/3) which feed the housing units. The average energy consumption per hour of
all loads is as follows: M.P14/1 consumes an average of 28 KWh, M.P14/2 consumes
an average of 19.2 KWh, and M.P14/3 consumes an average of 24 KWh as shown in

Fig. (3.44).
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Figure 3.44: Branch S.D.B14 Transform T8
For more details about M.P14/1, M.P14/2, and M.P14/3, please refers to Appendix

S.D.B15 branches into 4 L.V Metering Panel (M.P) named (M.P15/1, M.P15/2,
M.P15/3, M.P15/4) which feed the housing units. The average energy consumption
per hour of all loads is as follows: M.P15/1 consumes an average of 17.6 KWh,
M.P15/2 consumes an average of 12.8 KWh, M.P15/3 consumes an average of 16
KWh, and M.P15/4 consumes an average of 21.6 KWh as shown in Fig. (3.45).
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Figure 3.45: Branch S.D.B15 Transform T8
For more details about M.P15/1, M.P15/2, M.P15/3, and M.P15/4, please refer to
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Chapter 4

Suggested Scheme

4.1 Background

To overcome the problem of power outages in the Saudi village, we use eight diesel
generators, where each generator is placed beside each electric transformer from the
eight electrical transformers and covers the load on that transformer, and is
manufactured by FG Wilson Company. The capacity of these generators is the
average consumption rate load of the electrical transformers. Use the generators in
two cases.

First case used in prime rate and second case used in standby rate Table (4.1) and the
comparison is made between the two cases.

Table 4.1: Generator Capacity at Prime and standby rates (KVA)

generator Prime Rate Standby Rate
1 400 400
2 350 330
3 300 300
4 455 450
5 400 400
6 550 550
7 455 450
8 600 605
Total 3510 3485

Prime Rating, These ratings are applicable for supplying continuous electrical power
(At variable load) in lieu of commercially purchased power. There is not limitation to
the annual hours of operation and same model can be supply 10% overload power for
1 hour in 12 hours [25].

Standby Rating, These ratings are applicable for supplying continuous electrical
power (at variable load) in the event of a utility power failure. Overload isn't
permitted on these ratings [25].

Power Cut off duration is usually eight hours per day; these hours are sometimes in
the day and sometimes at night as what set on a schedule regularly by the Electricity
Distribution Company in Gaza Strip. In the case of power cuts at night. The electrical
loads for schools neglected, and when the power cut on day, the electrical loads for
street lighting neglected, and in public holidays the street lighting and loads schools
are neglected during the day.

In this chapter , we working study to provide electricity on Saudi village using these
generators on the same electrical grid, and we account the financial cost,
consumption of fuel for these generators, And we take the account of the annual
maintenance , the price of generators , the proportion of risk , the cost of using the
electricity network in the case of the implementation of this project from outside the
electricity distribution company (Wheeling cost) and the cost of installing automatic
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transfer switch (ATS) system operation on/off generators automatically in the
following cases.

1. Generators operating at full capacity.

2. Generators operating at full load.

3. Generators operating at full load without street lighting.

4. Generators operating at full load without schools.

5. Generators operating at full load without the streets Lighting and schools.

6. Generators operating when the loads distributor on 366 day as figure (4.1).

The 366 day divides into two sections. The First Section, where generators operating
with schools and the number of his days 240 days divide into two parts, the first part,
the generator operates at night, so the electricity load schools are neglected and the
number of his days 120 days, the second part, which calculates the electrical load of
the schools.

The second section, where generators operating without schools and the number of
days 90 days (summer vacation) is added to Fridays in the remaining nine months and
is divided into two parts, the first part without lighting and schools and a number of
days is 63, and the second part without schools and the number of days is 63.

The days of year in the sixth case as follows.

Without school 120+63 = 183 day

Without light 120=120 day

Without light & school =63 day

366 Day
| |
240 day with 90+ (4x9) =126
school day without
school
| | | |
120 day without 120 day in night 63 day without 63 day without
load light (without load school and light school

school)

Figure 4.1: Generators Operation during 366 days

in the case 2,3,4,5 are calculated the fuel consumption base on of the electrical load
on the generator as the 1 KVA consumes about 0.2 liters of diesel on average, as
inferred from catalogs used generators, while in Case 1 is calculated fuel consumption
of direct catalog, and in the case 6 days year will be divided by the previous cases.
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4.2 Generators Specifications

In this study, we choose generators FG Wilson Company are obtained on the prices of
these generators and necessary ATS system from Murtaja Company, which imports
and sells these generators in the Gaza Strip as in Table 4.2.

Table 4.2: Generator Cost at Prime and Standby Rate

Generator Standby ATS Standby Prime ATS Prime
$ NIS $ NIS
1 62000 8500 65000 9000
2 52000 7500 62000 8500
3 50000 7000 52000 7500
4 65000 9000 67000 9500
5 62000 8500 65000 9000
6 70000 10000 72000 10500
7 65000 9000 67000 9500
8 72000 10500 75000 11000
Total 70000 74500
498000 $18372.7 525000 $19553.8

The generator operates at frequency 50 HZ and 1500 rpm [25, 26]
4.3 Simulation in ETAP

In this section we use power factor 0.8 PF and the number house equal 1790 unit
approximately , that require an average of 1.5 KVA (1.2 KW) per unit, and six
schools that require an average of 8.8 KVA (7.04 KW) per school, unique Masjid
contain the water well requires an average about 26.4 KVA (21.12 KW), a cultural
center and kindergarten requires an average about 26.4 KVA (21.12 KW), a health
center requires an average of about 139 KVA (111.2 KW), commercial center
requires an average about 39.6 KVA (31.68 KW), and light street requires an average
75 KVA (60 KW) , and we use cost Liter Diesel equal N1S5.2=$1.36, and $1 equal
3.81NIS, the load capacity as shown in Table 4.3.

We used ETAP software to simulate the same electric grid in Saudi village. We have
data entry of eight electrical generators, electrical cables connected to generators,
buildings and other facilities. We obtained these values from the catalogs which have
taken from Murtaja Company in Gaza Strip. The ETAP software provides the value of
load flow analysis of sources, loads, each Sub distribution board S.D.B. and each
metering panel M.P. The international electro technical commission (IEC) standard is
used as a reference.
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Table 4.3: Various Loading Conditions (KVA)

Full Load Full Load Full Load
Generator | Full Load | without Light without . .
without Light
&school school
1 346 325 328 343
2 313 281 295 299
3 282 270 282 270
4 411 409 411 409
5 344 334 344 334
6 520 507 520 507
7 418 398 409 407
8 587 568 578 577
Total 3221 3092 3167 3146

4.4 Case One: Generators Full Capacity Operation

From the catalogue generator the fuel consumption and its cost when the liter diesel

equal 5.2 NIS as shown in table 4.4:

Table 4.4: Generator Fuel Consumption and Cost at Full Capacity Operation

Generator Fui,lsggnr?r;npﬂm at Cost fuel in hour $
1 79 107.44
2 64.8 88.128
3 60.1 81.73
4 89.2 121.31
5 79 107.44
6 108.6 147.69
7 89.2 121.31
8 119.3 162.24
Total 689.2 937.28

4.4.1 Energy Consumption

Housing Units: 1.5x0.8 =1.2KW.
1.2KW x 1 hx1790 unit = 2148 KWh.
Schools: 8.8x0.8=7.04 KW.

7.04 KW x1 hx 6 unit = 42.24 KWh.
Masjid: 26.4x0.8=21.12 KW.

21.12 KW x1 h x1unit=21.12 KWh.
Cultural Center: 26.4x0.8= 21.12 KW.
21.12 KW x1 h x1unit = 21.12 KWh.
Health center: 139x0.8= 111.2 KW.
111.2 KW x1hx1lunit=111.2 KWh.
Commercial center: 39.6x0.8= 31.68 KW
31.68 KW x1h x1unit= 31.68 KWh.
Street Lighting: 75x0.8= 60 KW.

60 KW x1h x1unit=60 KWh.
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Consumption load per hour = 2148 + 42.24+21.12 + 21.12 + 111.2 + 31.68 + 60
= 2435.36 KWh.

Consumption load in day = 2435.36 x 8 = 19482.88 KWh.

Consumption load in year = 19482.88 x 366 = 7130734.08 KWh.

The wheeling cost equals NIS 0.05 per 1 KWh.

The wheeling cost = 7130734.08 x0.05 = NIS 356536.704 = $93579.187.

Cost fuel at Full capacity Operation = 689.2 L/hr = 937.3 $/hr.

In day 8 hour at Full capacity Operation.

$937.3 x 8 =$7498.4 in Day.
$7498.4 x 15 = $112476 in 15 Day.
798.4 $ x 30 =$224952 in 30 day.

4.4.2 Generator at Standby Rate

The initial cost from this project equals to adding generator cost and ATS cost as
shown in Table 4.2.

Initial cost: ATS cost + Generator cost = $18372.7 +$ 498000 = $516372.7.

The risk cost and inflation rate equals 2% from the initial cost = $10327.45.

The maintenance cost equals 5% from initial cost =$ 25818.6.

Annual cost.

In first year.

Total cost=initial cost + fuel cost in year + wheeling cost = 516372.7+ (7498.4x366)
+93579.187 = 516372.7+2744414.4 + 93579.187 = $3354366.287

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 25818.6+
10327.45 + 2744414.4 + 93579.187 =$2874139.637.

In third year equals second year.

4.4.3 Generator at Prime Rate

The initial cost from this project equals summation generator cost and ATS cost as
shown in Table 4.2.

Initial cost: ATS cost + Generator cost = $19553.8 + $525000 = $544553

The risk cost and inflation rate equals 2% from the initial cost = $10891.06

The maintenance cost equals 5% from initial cost = $27227.65

From the catalogue generator the fuel consumption and its cost when the liter diesel
equals NIS 5.2 as shown in table 4.5:
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Table 4.5: Fuel Consumption and Cost from Generator in Prime Rate per Hour

Generator | Fuel consumption at 1500 rpm L/hr | fuel Cost $
1 79.9 108.66
2 69.6 94.65
3 59.5 80.92
4 94 127.84
5 79.9 108.66
6 108 146.88
7 94 127.84
8 120.3 163.6
Total 705.2 959.05

Cost fuel at Full capacity Operation = 705.2 L/hr = 959.05 $/hr.
In day 8 hour Full capacity Operation.

$959.05 x 8 = $7672.4 in Day.
$7672.4 x 15 = $115086 in 15 Day.
$7672.4x30=$230172 in 30 day.
Annual cost.

In first year.

Total cost = initial cost + fuel cost in year + wheeling cost = 544553 + (7672.4 x366)
+93579.187 = 544553 +2808098.4 + 93579.187 = $3446230.587.

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 27227.65 +
10891.06 + 2808098.4 + 93579.187 =$2939796.297.

In third year equal second year.

4.5 Case Two: Generators Operation at Full Load

From the catalogue generator the fuel consumption and its cost when the liter diesel
equals NIS 5.2 as shown in Table 4.6:
1KVA consumes 0.2 liter from diesel.

Table 4.6: Generator Fuel Consumption and Cost at Full Load Operation

Loac_i Fuel_ Cost fuel per
Generator capacity consumption at hour $
KVA 1500 rpm L/hr
1 346 69.2 94.112
2 313 62.6 85.136
3 282 56.4 76.704
4 411 82.2 111.792
5 344 68.8 93.568
6 520 104 141.44
7 418 83.6 113.696
8 587 117.4 159.664
Total 3221 644.2 876.11
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The wheeling cost = 7130734.08 x0.05 = NIS 356536.704 = $93579.187.
Cost fuel at full load = 644.2 L/hr = 876.11 $/hr.

In day 8 hour at full load

$876.11x8=$7008.88 in day.

$7008.88 x15 = $105133.2 in 15 day.

$7008.88x30 = $210266.4 in 30 day.
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Figure 4.2: Generator 1 When Operation at Full Load
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Figure 4.3: Generator 2 When Operation at Full Load

53

www.manaraa.com



Zen3
240 kW
B2EVR
+¥2EZEVA
CableGen3
3-3/C 240
BusT3a
tikve  |Yikva ¥93kvR  |YBakva  |Yezrvn
CabT3B  Y£abT3A TeapiaTac cﬁhlemﬂg::ahle'rsa
1-3/C 3% 3-3/¢ 16 3-3/C z4m3-a3sc 24p3—3/C 240
BusT2b BusT3a ]
Howa  |heva | B3 %
Tac T3B T3
LightTap LightT3a
10 3 xym 0-94 kVA

Figure 4.4: Generator 3 When Operation at Full Load
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Figure 4.5: Generator 4 When Operation at Full Load
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Figure 4.7: Generator 6 When Operation at Full Load

55

ol Lalu Zyl_ﬂbl

www.manharaa.com




Zen’7
380 kW

()

HI1BEVE

+418KVA
CableGen? %

3

YLoeva  |v9skva  |Voskva  |¥loskvh  |Yeskvh

3-3/C 240
BusT7

'gcmﬂm ableT7D 1CaBleTTCTrap1 oT7p TCAD1ETTA
3-3/C 16 5 5,0 24p3-3/C 283 3, 2453-3/C 240

) ) ) ) )

BusT7g

I EE B

5.D.B% 5.D.B8 5.D.B7 5.D.B&

o
4

1ightT7&
10 kVR

Figure 4.8: Generator 7 When Operation at Full Load

Fend

484 kW
JSBTEVA
Vo ETRVA
CableGena
3-3/C 240

BusTa ‘}
Yaxva Yeskva  |veexva |Voixva  [¥Bzkva  [feixva  |[hiszkva

SbTEA ableTAF TableTSE A%CahlETBDéCahlETE le&ran%calema
3-3/C 16 3-3/C 24D3-3/C 24W3-3/C 2403-3/C 285 3,0 z4p3-3/C 240

) 3 ) ) ) ) )

BusT&a

oo | B

5.D.B15 S5.D.Bl4 5. D.B13 S5.D.B1Z2 S5_D.Bl11 5._D_BlGO

1ightTa
9.1 kVA

Figure 4.9: Generator 8 During Operation at Full Load

56

www.manharaa.com




4.5.1 Generator at Standby Rate

Initial cost: ATS cost + Generator cost = $18372.7 + $498000 = $516372.7.
The risk cost and inflation rate equals 2% from the initial cost = $10327.45.
The maintenance cost equals 5% from initial cost = $25818.6.

Annual cost.

In first year.

Total cost = initial cost + fuel cost in year + wheeling cost = 516372.7+
(7008.88%366) + 93579.187 = 516372.7+ 2565250.05+ 93579.187 = $3175201.967.
In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 25818.6+
10327.45 + 2565250.05+ 93579.187 =$2694975.317.

In third year equals second year.

4.5.2 Generator at Prime Rate

Initial cost: ATS cost + Generator cost = $19553.8 + $525000 =$ 544553.
The risk cost and inflation rate equals 2% from the initial cost = $10891.06.
The maintenance cost equals 5% from initial cost = $27227.65.

Annual cost.

In first year.
Total cost = initial cost + fuel cost in year + wheeling cost = 544553 + (7008.88x366)
+93579.187 = 544553 + 2565250.05+ 93579.187 = $3203382.237.

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 27227.65 +
10891.06 + 2565250.05 + 93579.187 =$2696947.947.

In third year equals second year.
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4.6 Case Three: Generators Operating at Full Load
without Street Lighting
From the catalogue generator the fuel consumption and its cost when the liter diesel

equals 5.2 NIS as shown in Table 4.7:
1KVA consumes 0.2 liter from diesel.

Table 4.7: Generator Fuel Consumption and Cost at Full Load Operation
without Street Lighting per Hour

Load capacit Fuel consumption at
Generator KV,IZ y 1500 rpm pL/hr Cost Fuel $
1 343 68.6 93.29
2 299 59.8 81.32
3 270 54 73.44
4 409 81.8 111.28
5 334 66.8 90.848
6 507 101.4 137.9
7 407 81.4 110.7
8 577 115.4 156.94
Total 3146 629.2 855.71

4.6.1 Energy Consumption

Housing Units: 1.5x0.8 =1.2KW.

1.2KW x 1 hx1790 unit = 2148 KWh.

Schools: 8.8x0.8=7.04 KW.

7.04KW x1 hx 6 unit = 42.24 KWh.

Masjid: 26.4x0.8= 21.12 KW.

21.12KW x1 h x1unit=21.12 KWh.

Cultural Center: 26.4x0.8=21.12 KW.

21.12KW x1 h x1unit = 21.12 KWh.

Health center: 139x0.8=111.2 KW.

111.2KW x1hx1lunit= 111.2 KWh.

Commercial center: 39.6x0.8=31.68 KW.

31.68KW x1h x1unit= 31.68 KWh.

Consumption load per hour = 2148 + 42.24+21.12 + 21.12 + 111.2 + 31.68
=2375.36 KWh.

Consumption load in day = 2375.36 x 8 = 19002.88 KWh.
Consumption load in year = 19482.88 x 366 = 6955054.08 KWh.

The wheeling cost equals NIS 0.05 per 1 KWh.

The wheeling cost = 7130734.08 x0.05 = NIS 347752.704 = $91273.67.
Cost fuel at full load without street lighting = 629.2 L/hr = 855.71 $/hr.
In day 8 hour at full load without street lighting.

$855.71 x8 = $6845.68 in day.

$6845.68 x15 = $102685.2 in 15 day.

$6845.68%30 = $205370.4 in 30 day.
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Figure 4.10: Generator 1 When Operation at Full Load

without Street Lighting
FenZ
g4 kW
299Kva
99KVA
CableGenz
3-3/C 240
BusTz
YOkVR ¥38kVA  [Yaekxva  |¥eskva  |Vl03kvAa  |fazkva
CableTZh
lgc — a.blETZE;CablETZD ableTZCTCableTZE
3-3/C 189 3-3/C 283 s, 24p373/C 28/ 3 3,0 zeha-3/C 240
3 } y
BusTZa
B | .
iﬁ TZE TZD TzC
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4.6.2 Generator at Standby Rate

Initial cost: ATS cost + Generator cost = $18372.7 + $498000 = $516372.7.
The risk cost and inflation rate equals 2% from the initial cost = $10327.45.
The maintenance cost equals 5% from initial cost = $25818.6.

Annual cost

In first year.
Total cost = initial cost + fuel cost in year + wheeling cost = 516372.7+ (6845.68
x366) + 91273.67 = 516372.7+ 2505518.88 + 91273.67 = $3113165.25.

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 25818.6 +
10327.45 + 2505518.88 + 91273.67 =$2632938.6.

In third year equals second year.

4.6.3 Generator at Prime Rate

Initial cost: ATS cost + Generator cost = $19553.8 + $525000 = $544553.
The risk cost and inflation rate equals 2% from the initial cost = $10891.06.
The maintenance cost equals 5% from initial cost = $27227.65.

Annual cost

In first year.
Total cost = initial cost + fuel cost in year + wheeling cost = 544553 + (6845.68
x366) + 91273.67 = 544553 + 2505518.88 + 91273.67 = $3141345.55.

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 27227.65 +
10891.06 + 2505518.88 + 91273.67 =$2634911.26.

In third year equals second year.
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4.7 Case Four: Generators Operating at Full Load without
Schools
From the catalogue generator the fuel consumption and its cost when the liter diesel

equals 5.2 NIS as shown in Table 4.8:
1KVA consumes 0.2 liter from diesel.

Table 4.8: Generator Fuel Consumption and Cost is Full Load Operation
without Schools per Hour

Load capacit Fuel consumption at
Generator KV,IZ\ y 1500 rpm pL/hr Cost fuel $

1 328 65.6 89.21
2 295 59 80.24
3 282 56.4 76.7
4 411 82.2 111.79
5 344 68.8 93.568
6 520 104 141.44
7 409 81.8 111.248
8 578 115.6 157.21

Total 3167 633.4 861.42

4.7.1 Energy Consumption

Housing Units: 1.5x0.8 =1.2KW.

1.2KW x 1 hx1790 unit = 2148 KWh.

Masjids: 26.4x0.8= 21.12 KW.

21.12KW x1 h x1unit=21.12 KWh.

Cultural Center: 26.4x0.8= 21.12 KW.

21.12KW x1 h x1unit = 21.12 KWh.

Health center: 139x0.8=111.2 KW.

111.2KW x1hx1lunit= 111.2 KWh.

Commercial center: 39.6x0.8=31.68 KW.

31.68KW x1h x1unit= 31.68 KWh.

Light: 75%0.8= 60 KW.

60KW x1h x1unit=60 KWh.

Consumption load per hour = 214+21.12+21.12 +111.2+31.68+60= 2393.12 KWh.
Consumption load in day = 2393.12 x 8 = 19144.96 KWh.
Consumption load in year = 19144.96 x 366 = 7007055.36 KWh.
The wheeling cost equals NIS 0.05 per 1 KWh.

The wheeling cost = 7007055.36 x0.05 = NIS 350352.768 = $91956.1.
Cost fuel at full load without schools = 633.4 L/hr = 861.42 $/hr.
In day 8 hour full load without schools.

$861.42 x8 = $6891.36  in day.

$6891.36 x15 = $103370.4 in 15 day.

$6891.36%30 = $206740.8 in 30 day.
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Figure 4.18: Generator 1 When Operating at Full Load without Street Schools
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Figure 4.19: Generator 2 When Operating at Full Load without Street Schools
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Figure 4.20: Generator 3 When Operating at Full Load without Street Schools
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Figure 4.22: Generator 5 When Operating at Full Load without Street Schools
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Figure 4.23: Generator 6 When Operating at Full Load without Street Schools
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Figure 4.24: Generator 7 When Operating at Full Load without Street Schools
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4.7.2 Generator at Standby Rate

Initial cost: ATS cost + Generator cost = $18372.7 + $498000 = $516372.7
The risk cost and inflation rate equals 2% from the initial cost = $10327.45
The maintenance cost equals 5% from initial cost = $25818.6

Annual cost

In first year.

Total cost = initial cost + fuel cost in year + wheeling cost = 516372.7+ (6891.36
x366) + 91956.1 = 516372.7+ 2522237.76 + 91956.1= $3130566.56

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 25818.6+
10327.45 + 2522237.76 + 91956.1 = $2650339.91

In third year equals second year.

4.7.3 Generator at Prime Rate

Initial cost: ATS cost + Generator cost = $19553.8 + $525000 = $544553
the risk cost and inflation rate equals 2% from the initial cost = $10891.06
The maintenance cost equals 5% from initial cost = $27227.65

Annual cost

In first year.

Total cost = initial cost + fuel cost in year + wheeling cost = 544553 + (6891.36
x366) + 91956.1 = 544553 + 2522237.76 + 91956.1= $3158746.86

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 27227.65 +
10891.06 + 2522237.76 + 91956.1 = $2652311.98

In third year equals second year
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4.8 Case Five: Generators Operating at Full Load without
Streets Lighting and Schools
From the catalogue generator the fuel consumption and its cost when the liter diesel

equal 5.2 NIS as shown in Table 4.9:
1KVA consumes 0.2 liter from diesel.

Table 4.9: Generators Fuel Consumption and Cost at Full Load Operation
without Streets Lighting and Schools per Hour

Load capacit Fuel consumption
Generator Kvg\ y at 1500 rpm pL/hr Cost fuel $

1 325 65 88.4
2 281 56.2 76.43
3 270 54 73.44
4 409 81.8 111.248
5 334 66.8 90.848
6 507 101.4 137.9
7 398 79.6 108.25
8 568 113.6 154.49

Total 3092 618.4 841.02

4.8.1 Energy Consumption

Housing Units: 1.5x0.8 =1.2KW.

1.2KW x 1 hx1790 unit = 2148 KWh.

Masjid: 26.4x0.8= 21.12 KW.

21.12KW x1 h x1unit=21.12 KWh.

Cultural Center: 26.4x0.8= 21.12 KW.

21.12KW x1 h x1unit = 21.12 KWh.

Health center: 139x0.8=111.2 KW.

111.2KW x1hx1lunit= 111.2 KWh.

Commercial center: 39.6x0.8=31.68 KW.

31.68KW x1h x1unit= 31.68 KWh.

Consumption load per hour = 2148 +21.12 + 21.12 + 111.2 + 31.68 = 2333.12 KWh.
Consumption load in day = 2333.12 x 8 = 18664.96 KWh.
Consumption load in year = 18664.96 x 366 = 6831375.36 KWh.

The wheeling cost equals NIS 0.05 per 1 KWh.

The wheeling cost = 6831375.36 x0.05 = NIS 341568.768 = $89650.59.
Cost fuel at full load less the streets Lighting and schools = 618.4 L/hr = 841.02 $/hr.
In day 8 hour full load less the streets lighting and schools.

$841.02 x8 = $6728.16  in day.

$6891.36 x15 = $100922.4 in 15 day.

$6891.36%30 = $201844.8 in 30 day.
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Figure 4.26: Generator 1 When Operating at Full Load without Streets
Lighting and Schools
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Figure 4.27: Generator 2 When Operating at Full Load without Streets
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Figure 4.28: Generator 3 When Operating at Full Load without Streets
Lighting and Schools
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Figure 4.29: Generator 4 When Operating at Full Load without Streets
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Figure 4.30: Generator 5 When Operating at Full Load without Streets
Lighting and Schools
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Figure 4.31: Generator 6 When Operating at Full Load without Streets
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4.8.2 Generator at Standby Rate

Initial cost: ATS cost + Generator cost = $18372.7 + $498000 = $516372.7
The risk cost and inflation rate equals 2% from the initial cost = $10327.45
The maintenance cost equals 5% from initial cost = $25818.6

Annual cost

In first year.
Total cost = initial cost + fuel cost in year + wheeling cost = 516372.7+ (6728.16
x366) + 89650.59 = 516372.7+ 2462506.56 + 89650.59= $3068529.85

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 25818.6+
10327.45 + 2462506.56 + 89650.59 = $2588303.2

In third year equals second year.

4.8.3 Generator at Prime Rate

Initial cost: ATS cost + Generator cost = $19553.8 + $525000 = $544553
The risk cost and inflation rate equals 2% from the initial cost = $10891.06
The maintenance cost equals 5% from initial cost = $27227.65

Annual cost.

In first year.
Total cost = initial cost + fuel cost in year + wheeling cost = 544553 + (6728.16
x366) + 89650.59 = 544553 + 2462506.56 + 89650.59= $3096710.15

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 27227.65 +
10891.06 + 2462506.56 + 89650.59 = $2590275.86

In third year equals second year.

4.9 Case Six: Generators Operating at Loads Distributor
on 366 Day

The loads distributor 183day without school, 120 day are without light and 63 day
without light and school.

The average wheeling cost = (93579.187 + 91273.67 + 91956.1 + 89650.59)/4=
$91614.88

4.9.1 Generator at Standby Rate

Initial cost: ATS cost + Generator cost = $18372.7 + $498000 = $516372.7
The risk cost and inflation rate equals 2% from the initial cost = $10327.45
The maintenance cost equals 5% from initial cost = $25818.6
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Annual cost

In first year.

Total cost = initial cost + fuel cost in year + wheeling cost = 516372.7+ (6845.68 x
120) + (6891.36 x 183) + (6728.16 x 63) + 91614.88 = 516372.7+ (821481.6 +
1261118.88 + 423874.08) + 91614.88 = 516372.7+ 2506474.56 + 91614.88 =
$3114462.14

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 25818.6+
10327.45 + 2506474.56 + 91614.88 = $2634235.49

In third year equals second year.

4.9.2 Generator at Prime Rate

Initial cost: ATS cost + Generator cost = $19553.8 + $525000 = $544553
The risk cost and inflation rate equals 2% from the initial cost = $10891.06
The maintenance cost equals 5% from initial cost = $27227.65

Annual cost.

In first year.

Total cost = initial cost + fuel cost in year + wheeling cost = 544553 + (6845.68
120) + (6891.36 x 183) + (6728.16 x 63) + 91614.88 = 544553 + (821481.6
1261118.88 + 423874.08) + 91614.88 = 544553 + 2506474.56 + 91614.88
$3142642.44

In second year.

Total cost = maintenance + risk cost + fuel cost in year + wheeling cost = 27227.65 +
10891.06 + 2506474.56 + 91614.88 = $2636208.15

In third year equal second year.

I+ x
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4.10 Comparison between Prime and Standby Rates

Table 4.10: Comparison Between Prime and Standby Rates $

Annual cost Standby Rate Prime Rate
Initial cost 516372.7 544553
Risk cost 10327.45 10891.06
Maintenance cost 25818.6 27227.65
Wheeling cost Equal for Standby /Prime Rates

First year 3354366.287 3446230.587

The case Second
one cost year 2874139.637 2939796.297
First year 3175201.967 3203382.237

The case Second
two cost year 2694975.317 2696947.947
First year 3113165.25 3141345.55

The case Second
three cost year 2632938.6 2634911.26
First year 3130566.56 3158746.86

The case Second
four cost year 2650339.91 2652311.98
First year 3068529.85 3096710.15

The case Second
five cost year 2588303.2 2590275.86
First year 3114462.14 3142642.44

The case Second
Six cost 2634235.49 2636208.15

year
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Chapter 5

Feasibility Study

5.1 Background

In this chapter we will study the different scenarios for the implementation of this
project to get the best quality at the lowest cost. We will study the price of 1IKWh
equals 1.5 NIS and 2 NIS, The application of this study is to all previous cases in
chapter 4 and comparing to them, which will apply on the project? Is the electricity
distribution company, government or contractors and businessmen? Is the project
funded by the third party or not? What and How this fund? when this project will
achieve its goals and reap profits? when will the owner of project recover the Equity

capital? All of these questions will take in this chapter with more details.

5.2 Annual Income of The Project

1. at NIS 1.5 per KWH
House 1.5x0.8 =1.2KW.

1.2KW %8 h=9.6 KWh.

9.6 KWh x1.5NIS %1790 unit = NIS 25776 = $6765.35 in day.

School 8.8%0.8=7.04 KW.

7.04 KW %8 h=56.32 KWHh.

56.32 KWh x1.5 NISx6 unit = NIS 506.88 = $133.03 in day.
Masjid 26.4x0.8= 21.12 KW.

21.12 KW x8 h =168.96kwh.

168.96kwh x1.5NIS x1unit= NIS 253.44 = $66.51 in day.
Cultural Center 26.4x0.8= 21.12 KW.

21.12 KW x8 h =168.96 KWh.

168.96 KWh x1.5NIS x1unit= NIS 253.44= $66.51 in day.
Health center 139x0.8= 111.2 KW.

111.2 KW x8h =889.6KWh.
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889.6KWh x1.5 NISx1unit= NIS 1334.4 = $350.23 in day.
Commercial center 39.6x0.8= 31.68 KW.

31.68 KW x8h =253.44 KWHh.

253.44 KWh x1.5x1unit= NIS 380.16 = $99.77 in day.
Light 75x0.8= 60 KW.

60 KW x8h =480 KWh.

480 KWh x1.5x1unit= NIS 720 = $188.97 in day.
Consumption in Day
6765.35+133.03+66.51+66.51+350.23+99.77+188.97=$7670.37
In 15 day 7670.37x15=$115055.55

In 30 day 7670.37x30=$230111.1

Year 7670.37x366= $2807355.42

Annual income = 7670.37x366= $2807355.42

2. When 1 KWh = 2 NIS.

House 1.5x0.8 =1.2KW.

1.2KW x8h =9.6 KWh.

9.6 KWh x2x1790 unit = NIS 34368 = $9020.47 in day.
School 8.8x0.8=7.04 KW.

7.04 KW x8h=56.32 KWh.

56.32 KWh x2 x 6 unit = NIS 675.84 = $177.38 in day.
Masjid 26.4x0.8= 21.12 KW.

21.12 KW x8h =168.96 KWHh.

168.96 KWh x2 x1unit= NIS 337.92 = $88.69 in day.
Cultural Center 26.4x0.8= 21.12 KW.

21.12 KW x8h =168.96 KWHh.

168.96 KWh x2 x1unit= NIS 337.92 = $88.69 in day.
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Health center 139x0.8= 111.2 KW.

111.2 KW x8h =889.6 KWHh.

889.6 KWh x2x1unit=1779.2NIS =$466.98 in day.
Commercial center 39.6x0.8= 31.68 KW.

31.68 KW x8h =253.44 KWh.

253.44 KWh x2 x1unit= NIS 506.88 = $133.03 in day.
Light 75x0.8= 60 KW.

60 KW x8h =480 KWh.

480 KWh x2x1unit= NIS 960 = $251.96 in day.
Consumption in Day

9020.47+177.38 +88.69 + 88.69+ 466.98 + 133.03+ 251.96 =$10227.2
In 15 day 10227.2 x15=$153408

In 30 day 10227.2 x30=$306816

In year 10227.2 x366= $3743155.2

Income cost in year 10227.2 x366= $3743155.2
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5.3 Payback Period

5.3.1 Case 1 at NIS 1.5 per KWH

o Standby Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3354366.287. This means that there is deficit of $547010.867.
In the second year, the expenses equal $2874139.637 with the fixing income remains;
This means that there is a deficit of $66784.217, and every year this deficit increases
by $66784.217.

e Prime Rate

For the first year, the income in this case equals $2807355.42; while the capital and
the running cost equal $3446230.587 This means that there is deficit of $638875.167.
In the second year, the expenses equal $2939796.297 with the fixing income remains;
This means that there is deficit of $132440.877, and every year this deficit increases
by $132440.877.

5.3.2 Case 1 at NIS 2 per KWH

e Standby Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3354366.287. This means that there is profit of $388788.917, and
recovers the owner of this Equity capital project in about 327 day
($3743155.2/366=10227.2 income cost in day. In 327 recovers the Equity capital and
other day is a profit). In the second year, the expenses equal $2874139.637 with the
fixing income remains; This means that there is profit of $869015.563, and every year
the profit increases by $869015.563.

e Prime Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3446230.587. This means that there is profit of $296924.613, and
recovers the owner of this Equity capital project in about 337 day. In the second year,
the expenses equal $2939796 With the fixing income remains; This means that there
is profit of $803358.903, and every year the profit increases by $803358.903.
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Table 5.1: Profit in Case one

Annual cost profit in Standby Rate $ profit in Prime Rate $
First year Second year First year | Second year
at NIS 1.5 Per KWH | -547010.867 -66784.217 -638875.167 | -132440.877
at NIS 2 Per KWH 388788.917 869015.563 | 296924.613 | 803358.903

5.3.3 Case 2 at NIS 1.5 per KWH

e Standby Rate

For the first year, the income in this case equals $2807355.42; while the capital and
the running cost equal $3175201.967. This means that there is deficit of $367846.547.
In the second year, the expenses equal $2694975.317, with the fixing income remains,
This means that there is profit of $112380.103, and every year the profit increases by
$112380.103 and recovers the owner of this Equity capital project in about 4 year and
3 month.

e Prime Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3203382.237; this means that there is deficit of $396026.817.
In the second year, the expenses equal $2696947.947, with the fixing income remains,
This means that there is profit of $110407.473, and every year the profit increases by
$110407.473, and recovers the owner of this Equity capital project in about 4 year and
5 month.

5.34 Case 2 at NIS 2 per KWH

o Standby Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3175201.967 this means that there is profit of $567953.233, and
recovers the owner of this Equity capital project in about 310 day. In the second year,
the expenses equal $2694975.317 with the fixing income remains; This means that
there is profit of $1048179.883, and every year the profit increases by $1048179.883.

e Prime Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3203382.237, This means that there is profit of $539772.963, and
recovers the owner of this Equity capital project in about 313 day. In the second year,
the expenses equal $2696947.947, with the fixing income remains; This means that
there is profit of $1046207.253, and every year the profit increases by $1046207.253.
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Table 5.2: Profit in Case 2

Annual cost profit in Standby Rate $ profitin Prime Rate $
First year Second year | Firstyear | Second year
at NIS 1.5 Per KWH | -367846.547 112380.103 | -396026.817 | 110407.473
at NIS 2 Per KWH 567953.233 | 1048179.883 | 539772.963 | 1046207.253

5.3.5 Case 3 at NIS 1.5 per KWH

e Standby Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3113165.25; this means that there is deficit of $305809.83. In
the second year, the expenses equal $2632938.6, with the fixing income remains. This
means that there is profit of $174416.82, and every year the profit increases by
$174416.82, and recovers the owner of this Equity capital project in about 3 year and
3 month.

e Prime Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3141345.55; this means that there is deficit of $333990.13. In
the second year, the expenses equal $2634911.26, with the fixing income remains.
This means that there is profit of $172444.16, and every year the profit increases by
$172444.16, and recovers the owner of this Equity capital project in about 3 year and
1 month.

5.3.6 Case 3 at NIS 2 per KWH

o Standby Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3113165.25, this means that there is profit of $629989.95, and
recovers the owner of this Equity capital project in about 304 day. In the second year,
the expenses equal $2632938.6 with the fixing income remains. This means that there
is profit of $1110216.6, and every year the profit increases by $1110216.6.

e Prime Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3141345.55, this means that there is profit of $601809.65, and
recovers the owner of this Equity capital project in about 307 day. In the second year,
the expenses equal $2634911.26 with the fixing income remains. This means that
there is profit of $1108243.94, and every year the profit increases by $1108243.94.
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Table 5.3: Profit in Case 3

Annual cost profit in Standby Rate $ profit in Prime Rate $
First year Second year First year | Second year
at NIS 1.5 Per KWH | -305809.83 | 174416.82 | -333990.13 | 172444.16
at NIS 2 Per KWH 629989.95 1110216.6 601809.65 1108243.94

5.3.7 Case 4 at NIS 1.5 per KWH

e Standby Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3130566.56; this means that there is deficit of $323211.14. In
the second year, the expenses equal $2650339.91 with the fixing income remains,
This means that there is profit of $157015.51, and every year the profit increases by
$157015.51, and recovers the owner of this Equity capital project in about 3 year.

e Prime Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3158746.86; this means that there is deficit of $351391.44. In
the second year, the expenses equal $2652311.98 with the fixing income remains,
This means that there is profit of $155043.44, and every year the profit increases by
$155043.44, and recovers the owner of this Equity capital project in about 3 year and
2 month.

5.3.8 Case 4 at NIS 2 per KWH

o Standby Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $ 3130566.56; this means that there is profit of $612588.64, and
recovers the owner of this Equity capital project in about 306 day. In the second year,
the expenses equal $2650339.91, with the fixing income remains; This means that
there is profit of $1092815.29, and every year the profit increases by $1092815.29.

e Prime Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3158746.86, this means that there is profit of $584408.34, and
recovers the owner of this Equity capital project in about 308 day, In the second year,
the expenses equal $2652311.98, with the fixing income remains, This means that
there is profit of $1090843.22, and every year the profit increases by $1090843.22,
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Table 5.4: Profit in Case 4

profit in Standby Rate $ profit in Prime Rate $
First year Second year First year | Second year
at NIS 1.5 Per KWH | -323211.14 157015.51 -351391.44 | 155043.44

at NIS 2 Per KWH | 612588.64 | 109281529 | 584408.34 | 1090843.22

Annual cost

5.3.9 Case 5 at NIS 1.5 per KWH

e Standby Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3068529.85; this means that there is deficit of $261174.43. In
the second year, the expenses equal $2588303.2, with the fixing income remains, This
means that there is profit of $219052.22, and every year the profit increases by
$219052.22, and recovers the owner of this Equity capital project in about 2 year and
3 month.

e Prime Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3096710.15; this means that there is deficit of $289354.73. In
the second year, the expenses equal $2590275.86, with the fixing income remains,
This means that there is profit of $217079.56, and every year the profit increases by
$217079.56, and recovers the owner of this Equity capital project in about 2 year and
3 month.

5.3.10 Case 5 at NIS 2 per KWH

o Standby Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3068529.85, this means that there is profit of $674625.35, and
recovers the owner of this Equity capital project in about 300 day In the second year,
the expenses equal $2588303.2, with the fixing income remains, This means that there
is profit of $1154852, and every year the profit increases by $1154852,

e Prime Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $3096710.15, this means that there is profit of $646445.05, and
recovers the owner of this Equity capital project in about 302 day In the second year,
the expenses equal $2590275.86, with the fixing income remains, This means that
there is profit of $1152879.34, and every year the profit increases by $1152879.34.
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Table 5.5: Profit in Case 5

Annual cost profit in Standby Rate $ profit in Prime Rate $
First year Second year First year | Second year
at NIS 1.5 Per KWH -261174.43 219052.22 -289354.73 217079.56
at NIS 2 Per KWH 674625.35 1154852 646445.05 1152879.34

5.3.11 Case 6 at NIS 1.5 per KWH

e Standby Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3114462.14; this means that there is deficit of $307106.72. In
the second year, the expenses equal $2634235.49, with the fixing income remains.
This means that there is profit of $173119.93, and every year the profit increases by
$173119.93, and recovers the owner of this Equity capital project in about 2 year and
9 month.

e Prime Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3142642.44; this means that there is deficit of $335287.02. In
the second year, the expenses equal $2636208.15, with the fixing income remains.
This means that there is profit of $171147.27, and every year the profit increases by
$171147.27, and recovers the owner of this Equity capital project in about 2 year and
11 month.

5.3.12 Case 6 at NIS 2 per KWH

o Standby Rate

For the first year, the income in this case equals $3743155.2, whiles the capital and
the running cost equal $3114462.14; this means that there is profit of $628693.06, and
recovers the owner of this Equity capital project in about 304 day. In the second year,
the expenses equal $2634235.49, with the fixing income remains. This means that
there is profit of $1108919.71, and every year the profit increases by $1108919.71.

e Prime Rate

For the first year, the income in this case equals $3743155.2, whiles the capital and
the running cost equal $3142642.44; this means that there is profit of $600512.76, and
recovers the owner of this Equity capital project in about 307 day. In the second year,
the expenses equal $2636208.15, with the fixing income remains. This means that
there is profit of $1106947.05, and every year the profit increases by $1106947.05.
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Table 5.6: Profit in Case 6

Annual cost profit in Standby Rate $ profit in Prime Rate $
First year Second year First year | Second year
at NIS 1.5 Per KWH -307106.72 173119.93 -335287.02 171147.27
at NIS 2 Per KWH 628693.06 1108919.71 600512.76 | 1106947.05

5.3.13 The average cases
1. at NIS 1.5 per KWH

e Standby Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3159382.009; this means that there is deficit of $352026.589.
In the second year, the expenses equal $2679155.359, with the fixing income remains.
This means that there is profit of $128200.061, and every year the profit increases by
$128200.061, and recovers the owner of this Equity capital project in about 4 year and
10 month.

e Prime Rate

For the first year, the income in this case equals $2807355.42, while the capital and
the running cost equal $3198176.304; this means that there is deficit of $390820.884.
In the second year, the expenses equal $2691741.916, with the fixing income remains.
This means that there is profit of $115613.504, and every year the profit increases by
$115613.504, and recovers the owner of this Equity capital project in about 5 year and
5 month.

2. at NIS 2 per KWH

o Standby Rate

For the first year, the income in this case equals $3743155.2, whiles the capital and
the running cost equal $3159382.009; this means that there is profit of $583773.191,
and recovers the owner of this Equity capital project in about 308 day. In the second
year, the expenses equal $2679155.359, with the fixing income remains. This means
that there is profit of $1063999.841, and every year the profit increases by
$1063999.841.
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e Prime Rate

For the first year, the income in this case equals $3743155.2, while the capital and the
running cost equal $ 3198176.304; this means that there is profit of $544978.896, and
recovers the owner of this Equity capital project in about 312 day. In the second year,
the expenses equal $2691741.916, with the fixing income remains. This means that
there is profit of $1051413.284, and very year the profit increases by $1051413.284.

Table 5.7: Profit in Average Cases

profit in Standby Rate $

profit in Prime Rate $

Annual cost First year Second year First year | Second year
at NIS 1.5 Per KWH | -352026.589 128200.061 | -390820.884 | 115613.504
at NIS 2 Per KWH 583773.191 | 1063999.841 | 544978.896 | 1051413.284

Table 5.1: Comparison between Profit in Prime and Standby Rates at 1IKWh

equal 1.5 NIS
profit in Standby Rate $ profit in Prime Rate $
Annual cost First year Second year First year | Second year
The first case cost | -547010.867 | -66784.217 | -638875.167 | -132440.877
The Seggsr;d case -367846.547 | 112380.103 | -396026.817 | 110407.473
The third case cost | -305809.83 174416.82 | -333990.13 | 172444.16
The f‘l‘(’)gh case -323211.14 15701551 | -351391.44 | 155043.44
The fifth case cost |  -261174.43 219052.22 | -289354.73 | 217079.56
The sixth case cost -307106.72 173119.93 -335287.02 171147.27
Theaverage cases | 50076589 | 128200.061 | -390820.884 | 115613.504

cost

Table5.2: Comparison between Profit in Prime and Standby Rates at 1IKWh

equal 2 NIS
Annual cost [_)roflt in Standby Rate $ proflt in Prime Rate$
First year Second year First year | Second year
The first case cost | 388788.917 869015.563 | 296924.613 | 803358.903
The Seggsr;d case 567953.233 1048179.883 | 539772.963 | 1046207.253
The third case cost |  629989.95 1110216.6 601809.65 | 1108243.94
The f%‘é?th case 612588.64 100281529 | 584408.34 | 1090843.22
The fifth case cost |  674625.35 1154852 646445.05 | 1152879.34
The sixth case cost |  628693.06 1108919.71 | 600512.76 | 1106947.05
The a"igz?e CaseS | 5g3773.191 1063999.841 | 544978.896 | 1051413.284
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5.4 Implementation of The Project

In the case the local authority or private investors want to apply this project. The
equity capital used in this project will be recovered in maximum duration a five years
at the worst case. When the price of the 1 KWh equals NIS 1.5. But when the price of
I KWh equal NIS 2, we will recover the equity capital in first year only. In the case,
the electrical distribution company that apply this project, the equity capital will
recover faster than the previous case because the wheeling cost will be deducted from
the cost of this project in each year as shown Table 5.3.

Table5.3: The Wheeling Cost to All Cases in Prime and Standby Rates

Annual cost Wheeling cost $

The first case cost 93579.187

The second case cost 93579.187
The third case cost 91273.67
The fourth case cost 91956.1
The fifth case cost 89650.59
The sixth case cost 91614.88

The average cases cost 91942.269

This project can be successful and can achieve its objectives and application without
external financier from the third party, for example at a price of 1.5 NIS by 1 KWh,
but having a financier may lead to lower the price of 1KWh and works to speed up the
implementation of this project which depends on the nature of this funding.
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Chapter 6

CONCLUSIONS AND
FUTURE WORK

6.1 Conclusions

The need to improve the electricity sector has become more significant in the Gaza
Strip. This can be done in several ways including creating a new technique to solve
shortage in electricity and improving the quality of the energy and voltage stability.

The study presents a design of an emergency system that works during power cut-offs
to provide electricity to customers in the Saudi village. Eight diesel generation units
are required with capacity varying between 330-605 KVVA. The electricity grid is used
where no extra wiring is required for various operating conditions and a feasibility
study is also provided for each condition.

ETAP software is used to simulate all cases by using the same electric grid in Saudi
village. The parameters are entered to ETAP software to provide the value of load
flow analysis.

For a price of NIS 1.5 per 1 KWh, the payback period is about five years, and for a
price of NIS 2 per 1 KWh, the payback period is about one year.

It is recommended to start the project with a price of NIS 2 per 1 KWh in the first
year, and then reduce the price to NIS 1.5 per 1 KWh.

We do hope that local authorities will benefits from this study in other places to lessen
the suffering of the residents of the Gaza Strip.

6.2 Future Work

e Study the use of wind and solar energy as an alternative to generators

e The use of energy-saving measures
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APPENDIX A

A.1 Branches 5B, 6B, 7B, and 8B from Branch T1A in Transform T1
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A.2 Branches 1A, 2A, 3B, 4A, and 8B from Branch T1B in Transform T1
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1.5 kvE2 1.5 kva 1.5 kva 1.5 kva 1.5 kvk 1.5 kv 1.5 kva 1.5 kvd 1.5 kva 1.5 kva 1.5 kvk 1.5 kva 1.5 kva 1.5 kvh
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Bus4n

Cabledn

¥2kVE ¥2kVE ¥2kVE ¥2kVE

¥2kVE ¥2kVE ¥2kVE ¥2kVE

ablell2s

¥2kVE

¥2kVE

Cablells
3-1/c 1

CablellT
3-1/c 1

Cablell6:
3-1/c 1

Cablell55
3-1/c 1

Cablell4d
3-1/c 10

Cablell3
3-1/c 10

3—

Cablel117

1/c 102 3-1/c 1

Cablell107
3-1/c 1

Cablel09
3-1/c 40

J

Busllsg Busl17 Buslle Buslls Busll4 Busll3 BusllZz Buslll Busll0 Busl09

¥2lkva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva

&

lumpll8
1.5 kva

Lumpll3

1 117
o 1.5 kVa

1.5 kVa

Lumplls
1.5 kva

Lumpll4
1.5 kva

Lumpll2
1.5 kva

Lumplll
1.5 kva

Lumpl09

1 1le
o 1.5 kVa

1.5 kvVa

Lumpll0
1.5 kva

A.3  Branches 11C, 15C, 12C, 14B, and 13A from Branch T1C in Transform
T1
)

Cablellc

Bu=sllc

2kva VA 2kVA Y2 kVA 2 kVA 2kva VA 2kVAE Y2 kVA 2 kVA
CablelZd

Sc.able128 Cablelz?ECable126£Cable125; cablel2d cablel? Cablel2i§ Cable12$ Cablelld

3-1/Cc 108 3_q1/¢ 1g73-1/c 10 3-1/Cc 109 3-1/C 188 3_1/¢ 108 3-1/c 18 3-1/c 107 3-1/¢c 105 3-1/c 10

Busl2ag Busl27 Buslie Buslas Buslz4 Busl23 Busl2a22 Buslz2l Busla20 Busllqg

2kva VA 2kVA Y2 kVA 2 kVA 2kva VA 2kVA Y2 kVA 2 kVA

&

lumpl28 lumpl27 lumplzg Lumpl25

Lumpl24
1.5 kv2 1.5 kva 1.5 kva 1.9 EVR

1.5 kv

Lumpl23 Lumpl22 Lumpl2l Lumpl20
1.5 kva 1.5 kva 1.5 kVvR 1.5 kVa

LumpllQ
1.5 kVva
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Cablel5C
(]

BusliCc

¥2 VA
Cablel3d
3 [

15

Busl3a Busl35S

¥2va

lumpl3 5

lumpl3a
1.5 kVR

1.5 VA

¥2 VA

Cablel3
3-1/c 10

Busl34

¥2va

¥2 VA ¥2 VA

SCaklel323
3-1/c 10

Cabl el

Busl33 Busl33

¥2 VA

Cablel3
3_

¥2 VA ¥2 VA ¥2 VA

Cakblel2t

é& b Scablel30
1/c 10 A PP

3-1/c 10

Busl31 Busl30 BuslZ9

¥2va ¥2va

lumpl34
1.5 kKVE

Lumpl33
1.5 kKVE

Lump 1

¥2va

1.5 VA

¥2va ¥2va ¥2va

32 Lumpl31

1.5 VA

Lumpl30
1.5 EVa

LumplZg
1.5 EVa

BuslzZc

[

CablelZC

¥2kva ¥2kvA

Cableld

Cableld5s
3-1/c 1

Busl4é Busl45 Bu=sl44

3-1/c 1gp 3-1/¢c 1

Y2kva ¥2kvn ¥2kva

cablela4iCablela3fcableld2 T,y
3-1/Cc 108 3-1/C 1i

)

Busl43 Busl4Zz Busl41

¥2kvA

3-1/c 1

Busl40

Y2 kvA ¥2kva ¥2kva ¥2kvE

CableldM 5112139 1 Cablel38 Caklel37

3-1/Cc 10 3-1/c 108 3-1/c 11

1lel141
3-1/c 10

Bus=sl139 Busl38 Bus137

¥2 VR ¥ kVA

lumpl4de
1.5 kVa

lumpl4ds

1.5 kva 1.5

lumpl4dd

¥2kVR Y2 kVR ¥21vR

Lumplé43
1.5 kva

Lumpl4

Lumpl4Z2 1.5 hva

VA 1.5 kVR

¥2kVA

¥2 kA ¥2 VR ¥2kvn ¥2LVR

&2 &

Lumpl3d 3 5 kva
-5 kva Lumpl38

&2

Lumpl37
1.5 kVa

1 Lumpl40

1.5 kVa

Busl4B

Cablel4B

#2kva 2%V Y2LVE

Cablel39
3-1/c 1

Cablel58

A 3-1/c 1

Busl&0 Busl3g Busl38| Busl37

#2kva Y2V Y21VE

lumple0 lumpl39 lumpl3B
1.5 kvA 1.5 kvA 1.5 kvi

¥2kva

CakblelST

¥2kva

Lumpl37
1.5 kVA

#2kva ¥2%VA ¥2LVE ¥2kVA

Cablel55 Cable

3-1/c 1

ablel54
3-1/c 10

Cablel5t

U 185 1

Busl36 Busl3s Busl54 Busli3 Bus

f2kva Y2V Y21V ¥2kva

Lumpl36 Lumpl33 Lumpl34

' Lumpl53
1.5 kva 1.5 kya 1.9 kVR

1.5 kva

3-1/c 1

¥2kva ¥2%VA ¥2KVE 2KV ¥2kva 2%VA

ble147
1533¢able152 cante

3-1/c 1

Cablels0
3-1/c I

Cablel49
3-1/c 1

Cableldf
3-1/c 1

Cablel5l

3-1/c 10 -l/c 40

152 Busl3l Busli0 Busl48 Busl4s Busl47

#2kva Y2V Y21V ¥2kva #2kva Y21V

Lumpl32 Lumpl3l Lumpl3Q
1.5 kva 1.5 kvA 1.5 kvi

Lumpl49
1.5 kv

Lumpl48 Lumpl47
1.5 kva 1.5 kva
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Cablel3k
Busl3z

o (bom o om o (om [boe [eoe o feoe ez fhoa [hoe (hoe (hoe ke ken [ken hen (hen (hon

Cable178TCablel T7{Cablel T6Y ) 01750k 1174 (Cable179%Cab 1 72 (Ceblel TLTCablel T0TCablel 63T Cablel 63T0abel €750 01 g, Coblelfipagger, T % Cableldl
310 100 3-1/C 10 3-1/C 18 5y e 1 3oq g0 100 3-1/C 185y y0 1 3-1/C 100 3-1/C 16 3-1/0 18 3-1/C 10 3-1/C 10 5y g 1 3-1/0 18 3-1/C 185y e 107 -L/C 185 g0 19

Busl78| Busl?77 Busl76 Busl7t Busi?{ Bus173| BUS172) Bus171| Busi70| Busig| Busig8| BuslE| BuslE6| BuslES| BuslGd| Busled| Busiel| Busi6l

hom [Ren [Rem [Ren o Rem JRem o Ren [kee [ben R [hen (ke [Ren Ren (hen Ron ke [hen

v v Y,

lumpl78  lumpl?7 lumpl78 ZIumpl?s Iumpl74 Lumpl73 Lumpl7Z Lumpl71 Lumpl70 Lumpled Lumpléd Lumple? ILumpléé LumpleS Iumpléd Lumpled IumplsZ Lumplél
15 kVE 1.5 EVA 15 KVA 15 KVA 1.5 kA 1.5kvAE 15kA KR 15 wm 15 WE 15 kA 15 RUA L5 RUR 1.5 VA 1.5 kVE 1.5 XVE 1.5 XUR 1.5 kUA

&b
&b

A.4  Branches 9B, and10B from Branch T1D in Transform T1

Cable8B

Bus2le

2kVA ¥2RVA ¥2kVA ¥2kVR 2kVA ¥2RVA ¥2kVA ¥2kVR 2kVR 2RVA ¥2RVE ¥2kVA

Cablel78
gcablelgo Cablel897CablelB81Cablel87 | Cablelf6iCablel8sy Cablelfd] Cablelf3- CablelBZ] Cablel8ly Cablels

3-1/c 103 3-1/c 107 3-1/c 107 3-1/c 1070 3-1/c 105 3-1/C 105 3-1/c 103 3-1/¢ 108 3_1/¢ 147 3-1/C 109 3-1/Cc 105 3-1/c 10

Busl80 | Busl80| Buslf88| Bual87| BuslS6| Busl8y  Busl8f§ Busl8] Buals2 Busl8l pua180| Busl79
+2kva 2 kva 2kva 2kva +2kva 2 kva 2kva 2kva ¥2kva 2kva 2 kva 2kva

lump190 lumplBY9 Iumpl88 Lumpl87 Lumpl86 LumplB5 Lumplf4 Lumplf3 Lumpl82 LumplBl Lumpl80 Lumpl79
1.5 kva 1.5 kVE 1.5 kvA 1.5 kva 1.5 kva 1.5 kVvA 1.5 kvA 1.5 kvk 1.5 kvk 1.5 kVvA 1.5 kvkR 1.5 kVa

Busl(B Cablel(B

¥2kva #2kva ¥2kvA #2kva ¥2kvA #2kva Y2kVA #2kva 2kva #2kvn 2kva #2kvn 2kva #2kva

Cable204 1Cable203 {Cable202% Cable201 a1 00gl Cablel8% cable1os Cablel87 %0 p12106 cablel05F cablal04l cablel0fcablelas 1Cableldl
3-1/c 105 3-1/c 103 3-1/C 108 4_q,c g7 3-1/C 105 3-1/C 108 9 9 ¢ 107 3-1/C 108 g_q/¢ 107 3-1/C 108 9 1/¢ 17 3-1/C 18 5 q;¢ 1g7 3-1/C 10

Bus230 Bus231 Bus232 Bus233 Bus234 Bus235 Bus236 Bus237 Bus238 Bus239 Bus240 Bus241 Bus242| Bus243

¥2kva ¥2kva Y2kvA #2kva Y2kvA ¥2kva Y2kVR ¥2kva Y2kva #2kva Y2kva #2kva 2kva #2kva

lump204 lump203 lump202 Lump20l Lump200 Lumpl98 Lumpl98 Lumpl87 Lumpl96 Lumpl9s Lump134 Lumpl9%3 Lumpl82 Lumplil
1.5 kvA2 1.5 kva 1.5 kvA 1.5 kva 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 19 XA {5 gva 1.5 kva 1.5 kva
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APPENDIX B

B.1  Branches 32C, and33B from Branch T2A in Transform T2

Cable3ZC
&
Bu=s32C
2 vE 2 kv 2 VR oLV 2V 2 evE 2 kvE
E CakbleZ205
CablezZllycCaklez2l0rcaklezng Loable208% capiezo7Yocakle20s sEL=
3-1sc 108 3-1/c 168 3-1sc 1op 2~ 1/C 108 3 _a1ysc 108 3-1/c 108 3-1/C 10
Bus211 Bus210 Bus209 Bus208 Bus207 Bus206 Bus205S
Y2 v 2 evn Y2 Vn YZLeva Y2 vo Y2 evn Yz evan
Jump=211 lump210 lump209 Lump 2 08 Loamp 207 Lump 206 Lump 205
1.5 kva 1.5 kvA 1.5 kvAR 1.5 kvh 1.5 kva 1.5 kvh 1.5 kva

Cable33B
5]

Bus33B

Y2kva ¥25va Y2kva ¥25va 2kva ¥25va 2kva ¥25va 2kva ¥2%vA 2kva ¥2%vA 2kva ¥2%vR

§Cab12225 Cab1e221555b15223 Cable2za (Cable221 TCable220TCabled1830p1 ap15 TCAPLE21T TEABLE216T o o cap1 91 iCable213%0ap1 001

3-1/¢ 1 3-1/c 1
/ 3-1/c 107 37 a-1/c 107 3-1/C 1033-1/C 1033-1/¢ 1085 1,¢ 13 3-1/C 1033-1/C 10851/ 18, |, 53-1/C 18 5.1/¢ 10

Busi2j Bus224 Busi23 Bus222 BusZl Bus22 BusZl Bus2lB Busil7 buszl Bus2lj Buszl4 Bus2l Bus212

2kva ¥2xvn 2kva ¥2xvn 2rva ¥2xva 2rva ¥2xva 2kva ¥2%va 2kva ¥2%va Y2kva w2%va

& ¥ & ) 9 & )

lump225 lump224 lump223 Lump222 Lump22l Lump220 Lump2l9 Lump2lf Lump2l7? Lump2lé Lump2l5 Lump2l4 Lump2l3 Lump2l2
1.5 kVA 1.5 kvR 1.5 kvA 1.5 kVvA 1.5 kVAR 1.5 kvR 1.5 kvA 1.5 kvA 1.5 kVvA 1.5 kVA 1.5 kVR 1.5 kVA 1.5 kVER 1.5 kVA
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B.2 Branches 18C, 23B, 17C, 22C, 16C, and21C from Branch T2B in

Transform T2

Cablel8C
T Busl8C
2 kva *2kva +2kva ¥2va 2 keva *2kva +2kva ¥2va 2 kva
Cable234 % cable23H Cable235Cable231 i cap10230 Leable220 1Cable228 T o 1100277 cable22e
3-1/c 105 3-17C 108 3_q,¢c 108 3-1/c 108 3-1/c 105 3-1/cC 108 3-1/c 105 3-1/¢C 1t _ )
3-1/c 10
buus23 bu3234 bus232 bus23]) bus230 Bus2Z29 Bus228 Bus227 BusZ26
2V ZkVh 2vn Y2 vn 2 VE 2 kVn 2evn 2V 2 vn
lump234 lump233 lump232 LumpZ231 Lump230 Lump2 29 Lump2 28 Lump227 LumpZ22 6
1.5 kva 1.5 kvAR 1.5 kvA 1.5 kvA 1.5 kvaA 1.5 kva 1.5 kva 1.5 kva 1.5 kva
Cable23B
@
Bus23B
¥2kvA ¥2kvA ¥2kVA ¥2kVA ¥2kVA ¥2kVA ¥21vA ¥21vA ¥25vA ¥25vA ¥25vA ¥2%vA ¥2%vA ¥2%va
cableliiean1e247T 1 anag b cable2d5,08018248 Lok 0003Tcabl e 240 Toable 1 [Fa018 2405 oy 099 [CaDLE238 TRablR2IT Tr oy o pgg 1CADLEZIS

3-1/C 108 5 170 108 3-1/¢ 100 3-1/C 1093-1/C 1093-1/C 108 51,0 108 3-1/¢ 100 3-1/C 108 310 109 3-1/C 109 3-1/¢ 1033-1/C 1053-1/C 10

bus248

bus247 bus246 BusZ43 BusZ44 bus243| bus242 bus241 bus240 bus239 bus238 bus237 bus236 bus235

#2kva #2kva #2kva #2kva #2kva #2kva #2kva #2kva #2kva #2kva #2kva 2kva 2kva 2kva

lump248 lump247 lump246 Lump245 Lump244 Lump243 Lump242 Lump24l Lump240 Lump239 Lump238 Lump237 Lump236 Lump233
1.5 kva 1.5 kvE 1.5 kvkR 1.5 kvkd 1.5 kvA 1.5 kva 1.5 kvA 1.5 kVvA 1.5 kvkA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kVA 1.5 kVi

Cablel7C

Buslic

¥2kva ¥2kva ¥2kva ¥2kva ¥2kvA Y2 kv ¥2kvA ¥2kvA ¥2kvAa ¥2kvA ¥2kvA

Ccable2587
3-1/c 1

Cable2507
3-1/c 1

cable2535), cable254
3-1/c 1

CableZ4d
3-1/c 10

cableass b Cable25T

Cakble253
3-1/c 1gp 371/¢ 1

3-1/c 1

Cable2585
3-1/c 1

Cable257
3-1/c 10

Cakle25e
3-1/c 1gp 3-1/¢ 1

Bus259

BusZ58

Bus257

BusZ5é

Bus255

BusZ54

Bus253

Bus=s252

Bus=s251

Bus=250

Bu=s248

lump259

1.5

¥2kva

kve 1.5

lump258

¥2kva

kve 1.5

lump257

¥2kva

kve 1.5

Lump256

¥2kva

kve 1.5

Lump253

¥2kvA

kve 1.5

Y2 kv

Lump254

kve 1.5

Lump253

¥2kvA

kve 1.5

Lump252

¥2kvA

kve 1.5

Lump251

¥2kvAa

kve 1.5

Lump2 50

¥2kvA

kve 1.5

¥2kvA

Lump249

kva
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Cable22C
)

Bus2ZC

2kva kv 2kva 2kva 2kva kv 2kva ¥2kva 2kva 2kva 2kva

1

TCable270.

Bus2T70

3-1/c 1

Bus269

CakleZ2g8
3-1/c 10

Bus268

CableZ6B
3-1/c 1

Bus267

Cable2a’
3-1/c 1

BusZ6b

CableZeb
3-1/c 10

Bus263d

CakleZd

CableZ g0

Cable2655

CableZ6d

3-1/c 18539/ 10

Bus264 Bus263

CableZel
3-1/c 1

Bus262

CableZel

3-1/c 10

Bus26l

3-1/c 18839/ 10

Bus26(

2kva

lump270

lump268
1.5 kVvE 1.5 kVa

kv

1.5

lump2es

2kva

kva 1.5

Lump2e7

2kva

kva 1.3

Lump266

2kva

EVE

kv

Lump2es
1.5 kvE 1.5 kVa

Lump2

2kva

64 Lump2é&

1.5 kVa

¥2kva

2kva

3 Lump2e2

1.5 kVE

2kva

Lump2el

2kva

Lump260

1.5 kveE 1.5 kVRE

BuslaC

Cablel&C

¥2VE

cable2gplCable278

3-1/c

Bus280 Bus2

¥2VE

1

3-1/c

79

Bus2T78

¥2VE

1

Bu

Cablel?
3-1/c 1

¥2VE

=27

Bus2T76

¥2VE

Bus2T]

¥21VE

3-1/

Bus2T74

¥21VE

c1

Bus273

¥21VE

3-1/¢c 107 3-1/¢ 1

Bus272

¥21VE

3-1/

Bus271

¥2kVa

Cable277.Cable2 785 cap12275FCablen74 1021273 1CablelT2%cap)en71
3-1/c 197 3-l/c 1

C 18 3_1/c 10

¥2lva

lump2 80

1.5 kve 1

¥2lva

lump279

-5 kve 1

¥2lva

lump2 78
-5 kvVh

¥2lva

Lump277
1.5 kva

¥2lva

Lump27&
1.5 kva

¥2lva

Lump275
1.5 kva

¥2lva

Lump274
1.5 kva

¥2lva

Lump273
1.5 kva

¥2lva

Lump272
1.5 kva

¥2kva

Lump271
1.5 kva

Bus2lC

CableZlC
[

¥2kvE

¥2kVE

¥2kvn

¥2kva

¥2kvn

¥2vE

¥2kVE

¥2kvn

¥2kva

¥2vn

CableZ90%-.p1-289
3-1/c 1

Cable28Ts
ﬂblezggg =0nE Cable288%cab1e285% 1 0004 (Cable283T cable2aziCable2dl
3-1/c 18 3-1/c 1

3-1/c 1

3-1/c 10

3-1/c 1

3-1/c 1

Bus290

Bus289

Bus288

Bus287

Bus286

Bus2E83

Bus2E84

Bus283

3-1/c 1

Bus282

3-1/c 107 3-1/c 10

Bus281]

¥2kvE ¥2kVE ¥2kvn ¥2kva ¥2kvn ¥2vE ¥2kVE ¥2kvn ¥2kva ¥2vn

lump2 80
1.5 kVa

lump289
1.5 kVa

lumpZ&8
1.5 kVa

LumpZ87
1.5 kVa

LumpZ&6
1.5 kVR

Lump2 85
1.5 kVa

LumpZ&4
1.5 kVa

LumpZ&3
1.5 kVa

LumpZ82
1.5 kva

LumpZ81
1.5 kVR
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B.3 Branches 28C, 29C, 31C, and 30C from Branch T2C in Transform T2

cable30C
Bus30iC

21V 21VA 2 VA 25cvA 21va 2LVa 2 kVA ¥21VA ¥25cvA 2LV 2LVa ¥2IVA

CakleZll
Cable3027Cable3017Cable300 1t 12290 cable? s Cable297%r 1) 200g 1Cable2951Cable2847Cable293 1Cakble292

3-1/c 109 3-1/c 105 3-1/Cc 108 3-1/C 1t 3-1/c 10 3-1/c 1l 3-1/c 10 3-1/c 1098 3-1/c 13 3-1/c 1058 3-1/c 105 3-1/c 10

Bus302 Bus301 Bus300 Bus299 Bus298 Bus297 BusZ286 Bus295 Bus294 Bus293 Bus292 Bus291

2kVA 2kVA 2 kVA 2kVA 2kva 2kVA 2 kVA 2 kVA 2kVA LA 2kVA 2 kVA

Jump302 lump30l lump300 Lump299 Lump29%8 Lumpl2%7 Lump29%& Lump295 Lump294 Lumpl2%3 Lumpd%2 Lump29l
1.5 kvR 1.5 kVA 1.5 kVAR 1.5 kVAR 1.5 kVE 1.5 kva 1.5 kVA 1.5 kVR 1.5 kvA 1.5 kVvARZ 1.5 kVR 1.5 kVA

Gkable3lc

Bus3lcC

¥2kva ¥2kvn ¥2kva 2kva ¥2kva ¥2kva ¥2kva 2kva ¥2kva ¥2kva

SCable3123 E 0a% 08% , E ; Cable303
53‘1 lfc 1:§Cable311 Cab1e310gﬁhlﬂ393§Cﬂhle33gjg‘3ﬁhle337 Ca}:le306§cable‘335 cable3od oo C
3-1/c 1 3-1/Cc 10 3-1/c 103 3-1/c 108 3-1/c 1 3-1/c 10 3-1/c 1t 3-1/c 108 3-1/c 10

Bus312 Bus31] Bus310 Bus309 Bus308 Bus307 Bus304 Bus303 Bus304 Bus303

¥2kva ¥2kva ¥2kva *2va *21cva ¥2kva ¥2kva *2lcva *25va ¥2kva

lump3l2 lump3ll lump3l0 Lump309 Lump308 Lump307 Lump306 Lump305 Lump304 Lump303
1.5 kva 1.5 kvA 1.5 kvae 1.5 kva 1.5 kva 1.5 kva 1.5 kv 1.5 kvR 1.5 kVvR 1.5 kVa

]
CableZoC
Bu=s28C
2 kv ¥2 VR ¥2 VR ¥2va 2 kv ¥2 VR ¥2 VR ¥2va 2 kv
Cable321 Cable315 Cable3ls
ablie cakle319 Cable317% cop1e31 = = Cable314

3-1/c 1085pRLR320a L o eCable3l18 3-1/c 105 3-1/c 109 3-1/c 10

3-1/c 10p 3~/ 18 3 150 10

) b J J ) ) J J )

Bus321 Bus320 Bus=s319 Bus318 Bus317 Bus3la Bus313 Bus314 Bus313

2 kv ¥2 VR ¥2 VR ¥2va 2 kv ¥2 VR ¥2 VR ¥2va 2 kv

&2

lump321 lump320 lump319 Lump318 Lump317 Lump3lée Lump315 Lump314 Lump313
1.5 kva 1.5 kva 1.5 kva 1.5 kvk 1.5 kvaA 1.5 kva 1.5 kva 1.5 kvk 1.5 kVAa
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Bus2ZB8C

CableZEB8C

Bu=s328

+o ewa

3-1/C A

Bu=s327

Cableszi%Cable327{

¥z wvn

F-1/C A

2

Bu=s3Z26

2 evn

Cable3Z6
2—-1/c 10

Bu=s325

2 ewva

Cable3235
F—-1/SC L

Bu=s324

&2

lump3 28
1.5 kKVA

*2 lewn,

1.5

lump3I27T

*2 lewn

KWV 1.5

lume326

¥2 o

VR 1.5

Lump325

¥z rewva

F-1/5C L

+zeva

2—-1/c 10

CableSZ&%cable;sz;s

Bus323

2

Bus322

¥z rewva

Cakble3Z22

2—-1/c 10

*2 lewn

kW R 1.5

Lumgp324

¥ lcwn

VR 1.5

Lump323

*2 lewn

kW R 1.5

¥ lcwn

Lumgp 322

VR

B.4

Branches 24C, 25C, 27C, and 26C from Branch T2D in Transform T2

CableZ&C

@

Busz2&C

¥2kvn

3-1/c 1

¥2kvn

¥zkva

3-1/c 1

gtable33i;?able33i§table33i§table333
3-1/c 11

¥z2kvn

3-1/c 10

¥2kvn

¥2kvan

§Cable332 cable33l
3-1/C 1i

3-1/c

¥2kvn

10

¥2kvn

Cakle328

gtablESSO‘
3-1/c 1&53_1!C 10

Bus336 Bus335 Bus334 Bus=s337 Bus=s332 Bus331 Bus330 Bus329
2 kva ¥2kva Y2kva 2 kva ¥2kva *2kva 2kva +2kva
lump336 lump335 lump334 Lump333 Lump332 Lump33]1 Lump330 Lump329
1.5 EVR 1.5 kv 1.5 kVR 1.5 kEVh 1.5 kv 1.5 kVR 1.5 kEVA 1.5 EVh
P cablezTc
Bus2TC
2w 2w 2w 2w 2 v 2 v 2w

Bus343

lump343
1.5 VR

2-1/Cc A

Bus342

F-1/5C A

Bus341

F-1/5C A

Bus340

F-1/C A

2 VR

1.5

lump342

2 VR

ot 1.5

2 VR

lump341

ot

Louamp3 40
1.5 VR

Bus339

Bus3386

2 VR

Lump339
1.5 kKVRh

2 VR

Lump338
1.5 kKVRh

2 VR

1.

2-1/Cc A

Bus337

gcable-?‘i-? Caklez427Cable34l 7Cakle3407Cable3307Caklea338 7 Cabla3 37
3-—1/cC i

2-1s/Cc 10

2 VR

Louamp3 37

S kEVER
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CableZoC
BusZ25C

e lowrE, 2 o 2 o, 2 oW 2 o, 2 o,
Cable‘?ggtcable“;ﬂi—‘- ralble=347 Cable346 Cablef4S a1kl =344
Z-1/C 102 54,0 100 3-1SC A02 3-14c A02 3-15c 102 34900 10

Bu=3249 Bu=s=34%8 Bu=347 Bu=s3246 Bu=3245 Bu=344
= v = v = ewn ¥z kewvn = v = v
luamp349 lump248 1ump347 Luamg 34 6 Lump 345 Loamg: 3 4 43
1.5 KW d .5 KkKWo 1.5 KWh 1.5 KW d .o KWvWh d .o KWih
=
Cable24C
Bus=s24C
Y2 VR ¥2 VR ¥2 VR Y2 kVA ¥2 VR ¥2 VR Y2 kvR Y2 VA

gcahle357 ::ablesssgc:ablesss:gc.ablessrf Cable353 gcables52:§t:able351:g Cable350
3-1/Cc 108 3_qyc 147 3-1/C 109 3-1/Cc 108 3_q,¢c 147 2-1/c 109 3-1/c 109 3-1/C 10

Bu=357 Bus=s356 Bu=335 Bus=354 Bus=s3523 Bus352 Bu=331 Bus=350

Y2 kva ¥2kvn ¥2kva ¥2kva ¥2 VA ¥2kvn ¥2vn ¥2kva

lump357 lump 356 lump355 Lump3 54 Lump353 Lump352 Lump3531 Lump350
1.5 kv 1.5 kva 1.5 kvAR 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kVa

B.5 Branches 20B, and 19B from Branch T2E in Transform T2

BuslQB CablelSB

2kVR 2kva ¥2kva ¥2kva 2kVR 2kva ¥2kva ¥2kva 2kva 2kva ¥2kva ¥2kva

Cable369{Cable36B8 {Cable3677Cable366% 1345 L Cable3bd (Cable3637Cable362% 1341 1Cable360 (Cable3597Cable3 58
3-1/c 19 3-1/c 18 3-1/c 10 3-1/Cc 1 3-1/c 10 3-1/c 17 3-1/c 103 3-1/c 1 3-1/c 10 3-1/c 15 3-1/c 103 3-1/c 10

Bus3ed Bus36B Bus3e7 Bus366 Bus3e3d Bus36d Bus363 Bus3el Bua3el Bus360 Bus359 Bus3sg

¥2kva 2kva ¥2kva ¥2xva ¥2kva 2kva ¥2kva ¥2xva ¥2kva 2kva ¥2kva ¥2xva

lump369 lump368 lump367 Lump3e6 Lump363 Lump36d4 Lump363 Lump36Z2 Lump36l Lump360 Lump3538 Lump35s
1.5 kve 1.5 kvE 1.5 kvE 1.5 kVE 1.5 kvR 1.5 kvA 1.5 kVvER 1.5 kVA 1.5 kVAZ 1.5 kVA 1.5 kVR 1.5 kVi
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Cable20B

Bus20B

¥2xva 21va 21va ¥21va 21va 21va 21va 21va 21va 21va 21vn 21va

§Cﬂble38105 Cﬂbleasgg Cabl337£C3b1337805[:ab13377 cable3T §Cable375 Cabl33740§Cable3730§[:able3720§Cable3710§f:ab1e370
3-1/c 109 3-1/c 109 3-1/C 109 3-1/C 109 3-1/C 108 5_ 3-1/c 108 3-1/c 109 3-1/c 105 3-1/c 103 3-1/c 1053-1/c 10
3-1/c 10

[Bus381 Bus380 Bus379 Bus3T§ Bus371 Bus=3T6 Bus373 Bus3T4 Bus373 Bus3T72 Bus3T71 Bus370

¥2xva 21va 21va ¥21va 21va 21va 21va 21va 21va 21va 21vn 21va

lump38l lump380 lump379 Lumpd78 Lump377 Lump376 Lump375 Lump374 Lump373 Lump372 Lump37l Lump3T70
1.5 kve 1.5 kva 1.5 kve 1.5 kvk 1.5 kvka 1.5 kvad 1.5 kvk 1.5 kva 1.5 kva 1.5 kva 1.5 kvA 1.5 kvik

APPENDIX C

C.1  Branches 44B, 46C, 48C, 47C, and 45B from Branch T3A in Transform
T3

®
Cabled5B

Bus43B

2kvA 2kvA LA LA L2 LAY 2kva LI LY 2kVA 2kva LN LAY

3 5 Cableds2
§Cable3940§Cable393§€able392 Cabled81Tep1 a0y r:ableasggcable3350§Cﬂb133570§r:ab1e38505Cﬂble“;gCﬂblﬂsgr:ablessaﬂg =
3-1/c 103 3-1/c 105 3-1/C 18 3 1/¢c 108 3-1/c 105 3-1/c 107 3-1/c 10 3-1/c 107 3-1/c 103 3-1/c 105 3-1/c 105 3-1/c 105 3-1/c 10

Bus394 Bus393 Bus392 Bus391 Bus390 Bus388 Bus388 Bus387 Bus3Bé Bus385 Bus384 Bus383 Bus382

f2kva Y2kva ¥2kva ¥2kVA H2kva 2kva Y2kva ¥2kvA ¥2kvA 2kva Y2kva ¥2kvA ¥2kvA

lump394 lump393 lump392 Lump39] Lump390 Lump3BY9 Lump388 Lump387 Lump386 Lump3B5 Lump3f84 Lump383 Lump382
1.5 kva 1.5 kvA2 1.5 kvd 1.5 kvd 1.5 kva 1.5 kvd 1.5 kva 1.5 kvk 1.5 kvA 1.5 kvk 1.5 kva 1.5 kvR 1.3 kVak
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@

Cabled47C
Bus47C
Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA Y2LVA
SCﬂble“ﬁ r:able404§r:ab1e403§f3ﬂble402§Cableqog ;Cﬂblﬂ% Cable:;g?gttableiwé Cable32s
3-1/C 10 3-1/¢ 197 3-1/C 1033-1/C 1053-1/C 105 3-1/c 108 L3RV 3-1/c 10857 ¢ 160 3-1/€ 18 3-1/¢ 19
a. e

Bus405 Bus404 Bus403 Bus402 Bus401

Bus400

Bus399 Bus398 Bus397 Bus39¢ Bus395

2kva 2kva 2kva 2kva 2kva

lump405 lump404 lumpd403 Lumpd402 Lump40l
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kVR

2kva 2kva 2kva 2kva 2kva 2kva

Lump400 Lump399 Lump39%98 Lump397 Lump39%6 Lump393
1.5 kvE 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kVA

Bus4E8C

P cable4BC

¥2kva ¥2kVE ¥2kva ¥2kvAE 2kva

¥2kvAE ¥25cva ¥2kvAE ¥25va ¥2kvAE ¥25kva

Bus4la

Tcable4167

3-1/c 1

Bus413

Cable4157
3-1/c 1

Bus414

Cable4147
3-1/c 1

Bus413

Cable413
3-1/c 1

Bus4l2

Cable4127
3-1/c 1

Bus411

Cable4117
3-1/c 1

Bus410

Cable4107
3-1/c 1

Bus409

Cable4097
3-1/c 1

Bus408

Cable408
3-1/c 1

Bus407

Cable407 7
3-1/c 1

Bus406

Cable406
3-1/c 10

¥2 VR 25V ¥2 VR ¥25vR ¥2kvn

lump4le
1.5 kVR

lump415
1.5 kVR

lump414
1.5 kVR

Lump413
1.5 kVR

Lump412
1.5 kVE

¥25vR ¥25cvn ¥25vR ¥25cvn ¥25vR ¥257n

Lump411
1.5 kVR

Lump410
1.5 kVR

Lump409
1.5 kVR

Lump408
1.5 kVE

Lump407
1.5 kVR

Lump406
1.5 kVR
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Cabled4aC
Bus4eC

¥2kVE ¥2xvn ¥2 VA Y2 VA ¥2kva ¥2kVE ¥2kvn ¥2 VA Y2 VA

= = = i = = = = Cakled4l7
§Cable425 Cable&zg5Cable42iétable422 cﬂblegzl§Cable42i§Cable41iétableglié
3-1/c 108 3_qy¢c 1g; 3-1/c 109 3-1/Cc 108 3_q,¢ 147 3-1/c 105 3-1/c 107 3-1/c 109 3-1/c 10

Bus425 Bus424 Bus423 Bus422 Bus42] Bus420 Bus419 Bus418 Bus417

¥2kva ¥2xvn ¥2kva ¥z kva ¥2kva ¥2kva ¥2kvn ¥2kva ¥z kva

lunmpd425 lunp424 lump423 Lump422 Lump421 Lump420 Lump4l19 Lump4l18 Lump417
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvaR 1.5 kva 1.5 kva 1.5 kvR 1.5 kVR

OCable44B

Bus44B

¥2kVA ¥2kVA LA LA LA ¥2k7A ¥2k7A LA LA LN 2178 ¥21va ¥21va ¥21va

cable439%, 112438 capleaa71cabled3bicabled35cabled34 11 .4321Cabled321Cabled 3150 1,1 2030 1C2b1e429 0 1p1 2408 Teableqny 1Cabled28
3-1/c 18 3-9/¢ 108 3-1/¢ 107 3-1/C 10 3-1/c 109 3-1/c 103 3-1/c 109 3-1/c 10 3-1/C 108 4.1/ 147 3-1/C 109 3-1/C 109 3-1/C 1033-1/C 10

Bus439 Bus438 Bus437 Bus436 Bus435 Bus434 Bus433 Bus432 Bus43l Bus430| Bus429| Bus428| Bus42T7| Busdle

¥2LVA ¥2LVA Y2KVA Y2KVA Y2KVA Y2KVR Y2KVR Y2KVR 278 2178 2178 218 218 2R

lump439  lump438 lump437 Lump436 Lump435 Lump434 Lump433 Lump432 Lump43l Lump430 Lump428 Lump42f Lumpd427 Lumpd2s
1.5 kvA 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvk 1.5 kvk 1.5 kvad 1.5 kvk 1.5 kVi

C.2 Branches 40C, 81C, 41A, 43C, and 42B from Branch T3B in Transform
T3
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Bus4ZB

G
Cable4ZB

¥2kvA +2%va ¥2kva

Cabled448
3-1/c 1

Teabledsi sCabledso
3-1/c 10p 31/c I

Bus45] Bus450 Bus449 Bus448

¥2kva +2%va ¥2kva

2kva 2kva

Cabled4B Lcabled4d7y
3-1/c 10p 3-1/C I

p—

Bus=447 bus44e

2kva 2kva

+2kva

Cableddé
3-1/c 1

Bus445

+2kva

lump451
1.5 kva

lumpd50
1.5 kve

lump449

1.5 kve 1.5

Lump448

Lump447
kvE 1.5 kva 1.5

Lump446

¥2kva ¥2kva 2kva

3-1/c 10y 3-1/c 109 3-1/c 1

Bus444 Bus443 Bus=442

¥2kva Y2k 2kva

kva 1.3

Lump445

Lump444
1.5 kve

Lump443

kVE 1.5 kva

¥2kvA

Bus441

¥2kva

Lump442
1.5 kvh

)

1.5 kVE

¥2xva

3-1/c 1

Bus4

¥2%va

Lump441

¥2kva

Cable440

cable44s5iCable444{Cable4437Cable442{Cable44l
3-1/c 1

3-1/c 10

)

40
¥2kva

Lump440
1.5 kve

Bus43C

Cable43C

¥2kva ¥25vn

Cabled617
3-1/c 1

Cabled4al
3-1/c 10

Bus4al Bu=460 Bu=450

2kva

Bus458

Y25

3-1/c 1

R

Bus=s43T

Y2 kva

50-11516459 Cable458 tcakle4s575
3-1/cC 1t

3-1/c 1

R

Bu=456

Y2V ¥25va ¥2va

B 5_1/c 10 3-1/c 1® 3-1/cC

R

Bus=s433 Bu=454

Bu=s4353

¥25cva

cabled45g LCabled557Cable4547Cabled53
3-1/c I

1

R

2kva

Cakble452
3-1/c 10

Bus=s4352

2kva Yokva

lumpd46al
1.5 kVa

lump4 60
1.5 kVa

lump45
1.5 kVa

2kva

Y2kva

] Lump4 58

1.5 kva 1.5

Lump457

2eva

VR

Lump456
1.5 kva

Y2kva ¥2kva zkvn

Lump4 55
1.5 kVva

Lump454
1.5 kva

¥2kva

Lump4 53

1.5 kVa

2kva

Lump452
1.5 kVR

Cabl
Busdlk

e4ld

o fhem |bor [ |on

Cabled
3-1/C

Cabled 5t an1 0478 ¥0eb1047T {eb 12475
SUC 8 5y e 1@ 3-1/0 10 31/ 10

Buzd78| Buai78| Buad??| Buai7&| Buad?d

Buai74

o fhom (o

Buai?3| Buaill

Buz47]

oo fhem |bor (oa mom mor [her [os

© 0 0 0 9 9§

lurpd7s lumpd7d lumpd??  Lumpd?6 Lurpd7s Lumpd74 Lumpd73 Lurpd72

208

Buai?0

208

Lurpd7l Iumpd?0 lurpdsd Iumpéél Lumpds?
1.5KE L5KVA 1.5KA 1.5kVA 1.5KVA 1.5KVA 1.5 kVE 1.5KVA 1.5 kVA 1.5KkVE 1.5 kVA 1.5KA 1.5kVA 1.5KkVA 1.5 kA 1.5EVE 1.5KA 1.5

208

n feen |Roe (o

TE;;Cable4Té;ﬁable4TS;Cable472§Cable47léCable470§€able4éﬁ§tﬁable468 el adET IR e
107 817 180 3-1/C 15 3-1/0 15 310 107817 183 8-1/8 183170 18 5y o 1Yoy o

Buzied| Buaied| Buai€?| Busdff| Busdsd

i ko

Cabme5505b1e464§05b1e463
10 L

-1e1

Buaded

Buade:

e ki

Cableddl

FUC B 5 10

Buadel

208

LU L2 S L S N N L SR L S 1 N

© © 9 @ 9

Lurpéss IumpdeS Lurpéd Lumpééd Lumpds:
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Bu=sE1C

Cable&1C

2 ewn 2 ewn 2 wn 2 wn 2 wn 2 wn
CTakled4d4E5S CTakled4dE3 CTakled4dasl1
=Ea= Cabled4s4d =Ee= Cableasz =Ee= Cable480
B—1/SC A z2—1/c 10p 3—1/5Cc L z_1/c 10p 3—1/SC 1 2—-1/c 10
Bu=s48S5S Bu=484 Bu=s=483 Bu=s482 Bu=498 1 Bu=s=480
+2 ewm +2 ewm +2 ewn +2 ewn +2 ewn +2 ewn

==

lumpe4d4 85
1.5 KEvVh

==

lumpe4d4 &4

1.5 KEvVh

==

lumpe4d4 53
1.5 KEvVh

==

Lumpe 4 5 2

1.5

o

==

Lumpe 4 51
1.5 KEVh

i

==

Louamge 4 5 0
-5 kKEWVR

Bus40C

Cabled40C

Y2 vn

Cabled82 = _ 11491 LCakled80 71 Cabled4B9 - _11jcagg Loabled87
s-1/c 1gp 3-1SC 1

z2-1/c 1

Bus492 Bus491

Y2 LVE

Bus490

2 eva

.

Bus484

Y2 Vn

2-1/Cc 1

Bus4E88

Y2 RVE

2 lewvn

lump492
1.5 kKVA

pREE
1.5

2 ewn

mpd4 9l

VR 1.5

2 ewn

lump4d 90

VA

2 kewn

Lump489

1.5 kKEVA

Bus487

2 LVE

z-1/c 1gp 3-1/C 1

J

Bus486

Y2 LVa

Cakbkle4E6

3-1/c 10

2 lewvn

&2

Lump4 88
1.5 kKVA

2 lewn

Lump4 87
1.5 kEVa

2 ewn

&2

Lump4dE6
1.5 kKVA

C.3

Transform T3

Branches 34C, 39C, 35B, 37C, 38C, and 36C from Branch T3C in

]
Cable3&C
Bus3aC
2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva
- 02+ 2 2 2 4 2 2 L cableds3
gcable“ighbleml Cablesoogc.able&9935(:3}:1&49&‘-35(:31:1&49735{:31:1&49635(2&1:1&49535{:&1:1&494:5 =eeE
3-1/C 18 3-1/c 108 5 1/c 190 3-1/c 103 3-1/C 165 3-1/c 109 3-1/c 103 3-1/c 109 3-1/c 109 3-1/c 10

Bus502 Bus501

Bus500

Bus=4859

Bus=498

Bu=497

Bus=496 Bus485

Bu=494

Bu=493

¥2kva 2 kva

lump502
1.5 kVR

lump3501
1.5 kVR

¥2kva

lump3500
1.5 kva

Lump499
1.5 kVR

¥2kva

1.5

Lump4 98

¥2kva

kVE

2 kva

Lump487
1.5 kVR

2 kva

Lump496

1.5 kva 1.5

Lump485

¥2kva

kve 1.5

Lump4594

¥2kva 2kva

Lump493

kvE 1.5 kVR
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Cable38C

Bus3iC

¥2kva *2kva *2kva *2kva ¥2kva *2kva *2kva *2kva *2kva *2kva *2kva

Cable5131Cable5121Cable511l7Cable5107CableS091CableS08% 112507 Fable506 cable50s 4Cable504 Cable503
able 5
3-1/c 103 3-1/c 103 3-1/C 107 3-1/C 109 3-1/C 103 3-1/C 1f 3-1/c 108 3-1/¢c 1058 3-1/¢c 10 3-1/c 103 3-1/c 10

Bus513 Bus512 Bus511 Bus510 Bus508 Bus508 Bus507 Bus50e Bus505 Bus504 Bus503

¥2kVE ¥2kva 2KV ¥2kva 2KV ¥2kva 2KV ¥2kva 2KV ¥2kva ¥2kVAE

lump513  lumpSl2 lump51] LumpSl0 Lump509 LumpS08 Lump507 Lump506 Lump505 Lump504 Lump503
1.5 kva 1.5 kv 1.5 kvk 1.5 kvd 1.5 kvd 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kva 1.5 kvk 1.5 kvk

Cable37C
Bus3TC

¥2kva ¥2kva 21V ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥21va ¥2kva

= Cakle514

‘gz:ables23;gcﬂb1eszzj‘gcﬁble521;§cableszoj‘gcﬁbleslg;gcables18;§cﬂ;1e517;§cﬂb1e516;§(:ab1e5153§
3-1/c 103 3-1/c 105 3-1/C 105 3-1/C 103 3-1/C 105 3-1/C 103 3-1/C 165 3-1/C 103 3-1/C 105 3-1/C 10

Bus523 Buss22 Bus521] BusS20 Busslg BusSl8 Buss1l7 Bussle Bus3ls Bus514

¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva

lumpS23 lump522 lumpS521 LumpS20 LumpS519% LumpSl8 LumpS51l7  LumpSl6e LumpSl5 LumpS14
1.5 kv 1.5 kva 1.5 kva 1.5 kva 1.5 kvka 1.5 kve 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvVi

@ cable3ss

Bus33B
¥2kva ¥21va ¥2kva 2kva ¥2kva 21va ¥2kva 2kva 2kva ¥21va ¥2kva 2kva

= Cable524
cable5as1CableS34%c, 112523 1C02b1e532% 112591 Trablesaq 1 Cabled291Cable528 1Cabled2T ) 2506 1Cable325

3-1/c 108 3-1/c 1d 3-1/¢c 10 3-1/c I 3-1/c 10 3-1/c 152 3-1/c 105 3-1/c 1% 3-1/c 18 3-1/c 1 3-1/c 1 3-1/c 10

Bus335 Busi34 Bus533 Bus332 Bus331 Bus530 Bus529 Bus52B8 Buss27 Busi2e Bus323 Bus524

¥2kva ¥21va ¥2kva 2kva ¥2kva 21va ¥2kva 2kva 2kva ¥21va ¥2kva 2kva

&

lump535  lump534 lump333 Lump532 LumpS3]l Lump530 Lump529 LumpS28 Lump527 Lump526 Lump325 Lump524
1.5 kve 1.5 kv 1.5 kva 1.5 kvk 1.5 kva 1.5 kvd 1.5 kvk 1.5 kva 1.5 kvz 1.5 kvk 1.5 kvad 1.5 kva

110

www.manaraa.com



Cable38C
Bus38C

2 kva *¥2kvA 2kva 2kvA 2kva kva Y2kvA 2kva 2kva 2kva

=

5Cable54i§Cable544 Cab13543§Cable5415Cab1354i§Cable54i5C3b1353i§Cab1353%5Cab1e53igtable536
3-1/c 109 3-1/c 108 3_1/¢c g7 3-1/C 1093-1/c 100 3-1/Cc 109 3-1/c 109 3-1/C 1093-1/c 1093-1/C 10

Bus345 Bus344 Bus343 Bus542 Bus341 Bus340 Bus=s539 Bus=5338 Bus337 Bus33a

2 kva *2kva 2kva 2kVA 2kva 2kva Y2kva 2kva 2kvA 2 kva

lump545  lump544 lump543 Lump542 Lump54]l LumpS540 Lump539 Lump538 Lump537 Lumnp336
1.5 kva 1.5 kvh 1.5 kVAE 1.5 kva 1.5 kva 1.5 kvAR 1.5 kVva 1.5 kva 1.5 kvA 1.5 kVR

Cakle34cC
]

Bus34C

o kva o kva o kva o ewva o ewva o ewva

= SCableS550< = =
Cakle551 Cé;:aj:]_efiQELE;:aJJ]_eESQEZg;:aJ)]_E:EQ—F cabkleS4ag

3-1/c 1op 371/C 18 3_1/c 1068 3-1/c 108 3-1/C 108 5_4,¢ 10
Bu=55351 Bu=550 Bu=549 Bu=548 Bu=547 Bu=s5S46
2V 2V 2V 2 lkeva 2 lkeva 2 lkeva

lumpSSl lumpsSS0 lumpS49 LumpS48 LumpS47 LumpS46
1.5 VA 1.5 VA 1.5 VA 1.5 VA 1.5 VA 1.5 VA
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APPENDIX D

D.1  Branches 50C, 49C, 51B, 52B, and 53B from Branch T4A in Transform
T4

OCahleS3B

Bu333B

wiva (kv Rk Rk (Rl (Rl R ([Ra o [Ra o (Ra [Ra . [RoR |[Rer o [Ror (R

Cable566 {Cable565{Cable564 {Cable5631Cable562iCable56l{Cable560 Cable558Y Cable558(Cable557 {Cable556 1Cable5551Cable554 1n 11 553 Fcable552
3-1/c 105 3-1/c 103 3-1/c 1B 3-1/C 105 3-1/c 1 3-1/c 1B 3-1/c 1B 3-1/c 1B 3-1/c 1B 3-1/c 1B 3-1/c 1B 3-1/c 13 3-1/c 1m3-1/c 1 3-1/c 10

[Bus366| Bus565| Bus564| Bus363| Bus562| BusS6l| Bus560| Bus559| Bus558| Bus5357| Bus336| Bus335| Bus554 Bus333 Bus351

Dia (ke Rk Rk Rk |[Rke o |[Rke [Rke o [Rke o [Rhe o [Rhe [Roe |[Ror o [Ror |[Ron

lump366 lump365 lump564 Lump563 Lump362 Lump56l Lump560 Lump339 Lump358 Lump557 Lump556 Lumpd33 Lump554 Lump353 Lumpds2
1.5 kvek 1.5 kvk 1.5 kvk 1.5 kve 1.5 kvh 1.5 kvk 1.5 kvk 1.5 kve 1.5 kva 1.5 kva 1.5 kvk 1.5 kvk 1.5 kvik 1.5 kva 1.5 kvz

OCﬂhleSEB

Bus52B

¥2xva ¥21va ¥2xva ¥21va ¥2xva ¥21va ¥2xva ¥2kA ¥2Kva ¥2kA ¥2Kva ¥2kA ¥2Kva

Cable3e7
CableS?g§CableSTi§Cable571§Cable5Tﬂ§Cable57i§Cable5TigCableS?i;CableSTiéCableS?l cable570 cable569 Cable568§
3-1/c 167 3-1/c 105 3-1/c 105 3-1/c 105 3-1/c 1053-1/c 103 3-1/c 109 3-1/C 105 3-1/C 108 4 1/c 107 3-1/C 18 g 1¢ 17 3-1/C 10

) ) ) ) ) ) ) ) ) ) ) ) )

Bus379| Bus378| Bus577| Bus3T7e| Bus373| Busi74| Busi73| Bus372| Bus371| BusdT70| Bus3i6%9 Bus>eB| BusieT

2kva 2kVA 2kva 2kVA 2kva 2kVA 2kva 2 kVA w2kva 2 kVA w2kva 2 kVA w2kva

lump379  lump378 lump577 Lump576 Lump373 Lump374 Lump373  Lump372 Lump571 Lump570 Lump369 Lump368 Lumpi67
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvA 1.5 kva 1.5 kvA 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kv
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Cable51B

BusilB

¥2kva f2kva 2kva 2578 ¥2kva ¥2kva £2kva 2578 ¥2kva ¥2kva £2kva

Bus583| Bus592| Bus39l| Bus380| Bus588| Bus38B| Busi87| Busif6| BusS85| Bus584| Bus383 BusiB3

LS LYY LAy Qi |Rkve |Rkm R Qe (ke |k Rk

lump583
1.5 kva

lump592 lump591 Lump390 Lump388
1.5 kve 1.5 kva 1.5 kVER 1.5 kva

Lump388
1.5 kva

Lump387 Lump386 Lump3E3
1.5 kve 1.5 kvdh 1.5 kVA

Lump584
1.5 kva

Lump383

2578

5Cab1e59335€ab1e5 gzjgcmesgl gcables90:§Cable589]5Cable55:‘-‘.-‘35(:able5ETJ;CEMESJE\_ngcable585]5Cable55:‘-435(:abl955_-‘335[:.31:19582:5[:.31:19581]5
3-1/c 18 3-1/c 1 3-1/c 107 37V C 18 a0 18 310 18 3-1/c 169 3-1/e 109 3-1/c 168 3-1/c 18 3-1/c 18 3-1/c 1R 3-1/c 1

$25VA

Lump382 LumpS81 Lump380
1.5 kvk 1.5 kvd 1.5 kVi

¥2kva ¥2kva

Cable380
3-1/c 10

BusiBl| BusiBl

v |Vekva

1.5 kVa

[
Cable48C

Bus=49C

¥2kva YZkvn Y2 kva YZkvn Y2 xva YZkvn Yzrvn

cable6027rcablesnl ,oablef 007~ 1 -5gg1Cable3881Cables 97 11505 1Cables93

3-1/c 108 3-1/c 1gp 3-1/C 109 3-1/Cc 107 3-1/C 107 3-1/C 102 3_1,/¢c 10

Busead2 Busall Busea00 Bus399 Busi98 Bus387 Busifa Bus3i93

¥Zkvn

Yzrvn

Cakle5S84

3-1/c 172 3-1/c 10

Busi94

¥2kvan ¥2kva ¥2kva ¥2kva ¥2kva ¥2kvn ¥z2rvn

lump60Z2
1.5 EVR

lump601
1.5 kVA

lump600
1.5 kVA

Lump299
1.5 kVA

LumpS98
1.5 kVA

LumpS97
1.5 kKVA

LumpS96
1.5 kVR

¥2kvn

LumpS95
1.5 kEVA

¥2rva

LumpS94
1.5 kKVR

CableS0C

Bu=s50C

2 VR 2 VR 2 evn ¥2 VA 2 VR 2 evn

Cablesl9 iCableclB8fCakblecl7 iCakblecle iCablealds
3-1/c 102 3-1/c 102 3—-1/Cc 109 3-1/Cc 1098 3—-1/cC 1d

Cabl
-1/

Bu=sa09 Bu=sa08 Bu=sa07 Bu=sala Bu=sal5 Bu=a04

2 VR 2 VR 2 evn ¥2 VA 2 VR 2 evn

lumped9
1.5 kVaA

lumpad8&
1.5 kVa

lumped7
1.5 kVh

Lump 606
1.5 kWVA

Lump a5
1.5 kVA

Lump & 04
1.5 kVh

Bu=sea03

2 evn

Cableald3
ead4
-~ 1407 3-1/5c 10

2

2 evn

Lump o3
1.5 kVA

113

www.manaraa.com



D.2 Branches 54B, 55C, and 56B from Branch T4B in Transform T4

Cable36B
Bus56B

2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVR

Cablegll
Cable621%c p1.g001Cable6ldCable6lf 1Cable6l71Cable6léiCable6ls 7Cable6ld 7Cable6l3 1Cable6l21Cablefll =oae

3-1/c 108 3_1/¢ 1g7 3-1/C 107 3-1/c 109 3-1/c 107 3-1/c 107 3-1/c 1070 3-1/c 100 3-1/c 1003-1/c 1070 3-1/c 1003-1/c 10

Bus62l Bus620 Bus6l9 Bus6l8 Bus6l7 Bus6lée Bus6ls Bus6l4 Bus6l3 Busel2 Bus6ll Bus6l0

2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVA 2kva ¥2kVR

lump621 lump620 lump6lY Lump6lé Lump6l7 Lump6lé Lump6l> Lump6ld4 Lump6l3 Lump6l2 Lump&ll Lump6l0
1.5 kvA 1.5 kVA 1.5 kvA 1.5 kvAa 1.5 kva 1.5 kvA 1.5 kva 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 1.5 kVA

Bus55C Cable55C

¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kvA

Cakbleo3l cable 630 CaklecZf9iCcakblecZEiCaklecZT TCaklecZt | CablegZ cable624 CablegZ3 CablegZZ
3-1/c 1t 3-1/C 10 3-1/c 18 3-1/c 108 3-1/c 102 2-1/c 1@ 2-1/c 108 3-1/c 1@ 3-1/c 102 3-1/c 10

Bus63l Bus& 30 Bus629 Bus&28 Buse27 Bus&26 Bus&25 Bus&24 Bus&23 Buse22

¥2kVA ¥2kVA ¥2 VA ¥2kVA ¥2 VA 2RV ¥2kVA 2RV ¥2kVA ¥2 VR

lump63l lump630 lump6Z9 Lump628 Lump627 LumpbtZé Lump62d Lump6Z4 LumpbtZ3 Lump62Z
1.5 kv 1.5 kVvk 1.5 kvR 1.5 kvkd 1.5 kvAR 1.5 kvkA 1.5 kva 1.5 kVAR 1.5 kVvR 1.5 kVA

® Cable54B

Buzi4B

brva  Rkva Rk (ke |Rom R [Boa [Roe (Roa [Roe o (Ree o (Roe [(Roa o [Bom Rk

Cable£32

gCable64i§CableE4i§Cable64€§CableE4i§cable64%§cableE4{§cable642§cableﬁ3i§ cah1563§5c5b15637 cablegaggcableﬁ3igcable63{5cab1&63i§
3-1/c 108 3-1/c 18 3-1/c 18 3-1/c 1653-1/c 18 3-1/c 13 3-1/c 18 3-1/c 19 3-1/c 1B 3-1/c 1 3-1/¢ 10 3-1/c 1B 3-1/c 18 3-1/c 1B 3-1/c 10

Busk46| Bush45| Bustdd| Busb43| bused2| busedl| bus6d0| Bus638| Bus63B| Bust3dT7| busk3h| bus635| Busk34| Buse33| Busk3l

prm (ke |Wke o (Reva [Bom (e [(em (Rm Rk (ke (Rkva o (R (Rm o (Bl (Rl

lumpéd4e lump645 lumpé4d Lump643 Lump642 Lump6dl Lump640 Lump63? Lump63f Lump637 Lump636 Lump635 Lump634 Lump633 Lump632
1.5kve 1.5kva 1.5 kva 1.5kvd 1.5 kva 1.5 kvd 1.5 kvk 1.5 kVvE 1.5 kva 1.5 kva 1.5 kvA 1.5 kvda 1.3 kvi 1.5 kvik 1.5 kvk
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D.3 Branches 57C, 60B, 68B, 59C, and 58B from Branch T4C in Transform
T4

)

CableS8B

Bus38B

¥2kva ¥2kva ¥2kva 2kva ¥21va ¥2kvA ¥21va ¥2kvA ¥21va 2kva ¥2iva ¥2kva

= = = = = Cable&g4d7
gCablEESiQCabIEGSigCablE6515Cab1e655 cablef54 % Cabless%gCableESi;Cable65%5Cable6515Cab1e649 Cableds =hee
ablef48

3-1/c 1 3-1/c 108 3-1/c 105 3-1/c 1t 3-1/c 108 3-1/c 10 3-1/c 105 3-1/c 108 3-1/c 1 3-1/c 1t 3-1/¢ 10 3-1/c 10

Bus&S8 Bus&37 Bus&Se Bus635 Bus&54 Bus633 Bus&s2 Bus63l Bus630 Bus648 Bus648 Bus647

¥2kva ¥2kva ¥2kva 2kva ¥21va ¥2kvA ¥21va ¥2kvA ¥21va 2kva ¥2iva ¥2kva

lump658 lump657 lump656 Lump655 Lump654 Lump6S53 Lump652 Lump6e5]l Lump6e50 Lump649 Lump648 Lump6d7
1.5 kve 1.5 kvkE 1.5 kva 1.5 kvk 1.5 kvR 1.5 kvAR 1.3 kvAR 1.5 kvR 1.5 kva 1.5 kvA 1.5 kVvR 1.5 kVA

CakbleS9C
Bus>9C

2kva ¥2levn 2kva ¥2lvn 2kva ¥2lvn 2kva ¥2lvn 2kva ¥2lvn

05 Cable&59
cableggs 1Cable667 T Cable 666 Cable 6655 raplate4 © cablesgaiCable 6625 Cable66lToables60 Cable
a_1/c 140 3-1/C 1083-1/c 102 3-1/C 108 3_1,¢ 147 3-1/C 1083-1/c 102 3-1/c 103 3-1/c 102 3-1/c 10

Bus6ad Bus&&T Bus6aa Bus663 Bus6a Bus663 Bus6a2 Bus6&l Bus6aal Bus658

Y2kva ¥2kvn Y2kva ¥2kvn Y2kva ¥2kvn Y2kva ¥2kvn Y2kva ¥2kvn

lumpt&8 lumpe&aT lumpb& & Lump 665 Lumpb&d Lump 663 Lumpb&2 Lumpeel Lumpeed Lump 659
1.5 kvA 1.5 kvA 1.5 kvRA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 1.5 kva 1.5 kVa

Cable&BB

Bua&sB

Boa |wwa |kon (Roz (hoe [ker [Ree |koz |(Roz (ko kor oz |koz |(Roe [hoe (ko

Cablef84%an) aga3 Lraplagas 10201888 1Ty o oag TCableETa (Cab1478 TCabl e 7T (Cables78 [CablasT5 {Cablad T4 (L2173 {Cabled72 TCables71 TCablas70 {Cablagsd
3-1/C 10 5y 0 19 3-1/C LE 3-1/C 108 5y 17 3-1/C 103 3-1/C 163 3-1/C 16 3-1/C 100 3-1/C 109 3-1/C 103 3-1/C 163 3-1/C 169 3-1/C 10 3-1/C 165 3-1/C 10

Buagad Bua&83 Busgaz Bus&81l| Bua&B0 Bua&7% Buag78 Bus&77 Bus&78( Bua&7h Buag74 Buag73 Busg72 Bus&71l| Bua&70 Buaged

Boa |wwa |kon (Roz (hoe [ker [Ree |koz |(Roz (ko kor oz |koz |(Roe [hoe (ko

v

lump&84 lump®83 lump63Z Lump&Bl LumpéBd Lump&73 Lump®78 Lump&77 Lump&76é Lumpé?5 Lump&74 Lumpé?3 Lump&7Z2 Lumpé&7l Lumpé70 Lump&ésd
1.5 kWA 1.5 kA 1.5kV2 1.5kvER 1.5 kA 1.5kKVA 1.5 kA 1.5kKE 1.5kE 1.5kA 1.5kKE 1.5kA 1.5kKE 1.5kE 1.5 kA 1.5 kR

&b
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[~
Cable&0B
Bus60B

2kvA ¥2LVE 2kvA ¥2LVE 2kva ¥2LVR 2kVA ¥2LVR 2KVA kA 2KVA kA

Cable&85
Cable698%r 11 o5 1Cable6d4 7Cable6937Cablef921Cable 691l rop) o poglCable 683 {Cable 8B Cable BT 1Cablek bt =eE

3-1/c 108 5 9y 107 3-1/c 105 3-1/c 105 3-1/c 109 3-1/c 108 3 1,¢c 1gp3-1/C 109 3-1/c 1093-1/c 1003-1/c 1003-1/c 10

Bus6le Bus6083 Bust94| Bus693 Busg92 Buse8l Bus69(Q Bus6B9 Bus&EB Bus&B7 Busafe Bus6B]

¥2kva ¥2xva ¥2kva 2k ¥2kva ¥2kva 2kva ¥2kva 2kva 21va 2kva 21va

lump696 lump695 lump694 Lump693 Lumpé92 Lump69] Lump690 Lump68Y9 Lump6B8 Lump687 LumptBEé LumphB3
1.5 kvz 1.5 kvk 1.5 kvka 1.5 kva 1.5 kvk 1.5 kvd 1.5 kvk 1.5 kvA 1.5 kvR 1.5 kvkd 1.5 kvk 1.5 kVRk

©CahleS?C

Bus57C

¥2kvA ¥2kvA ¥2kva 2KV 2KV ¥2kva ¥2kva ¥2kva Y2kva Y2kva

SCable706;5(:31)1&TOS;;Cable704;5(:&1)1&703;5Cab1e702;5Cab1e701(:5Cab1eTOOCECableGQQCECabIEGQB Cable&d?y
3-1/c 109 3-1/c 109 3-1/c 107 3-1/c 100 3-1/c 109 3-1/c 102 3-1/c 109 3-1/C 109 3-1/C 108 3_1,¢c 19

BusT706 Bus705 Bus704 Bus703 Bus702 Bus701 BusT700 Busai89 Busa98 Busald7

¥2kVA ¥2kVA ¥2kVR Y2kVAE Y2kVAE ¥2kVE ¥2kVE ¥2kVE Y2kva Y2kva

lump706 lump705 lump704 Lump703 Lump702 LZump70l Lump700 Lump699 Lump698 Lump6ae97
1.5 kve 1.5 kve 1.5 kve 1.5 kvk 1.5 kvk 1.5 kvR 1.5 kvk 1.5 kvR 1.5 kvE 1.5 kV&
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D.4 Branches 61C, 83C, 82C, and 62B from Branch T4D in Transform T4

@
Cable&2B
Bust2B
¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva
Cable707
gcableT19:52ableT1&‘-:5:ableT17:§CablE716:52ableTlﬁjgcableT14J§CablE-713:§CablE-712}5(:ableTlléCableTlOéCableTOQéCable?-’.‘lg
3-1/c 15 3-1/c 165 3-1/c 105 3-1/c 105 3-1/c 1053-1/c 105 3-1/c 105 3-1/c 105 3-1/c 105 3-1/c 105 3-1/c 105 3-1/c 105 3-1/c 10

Bus718 Bus718 Bus717 BusTle Bus715 Bus714 Bus713 Bus712 Bus711 Bus710 Bus708 Bus708 Bus707

¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva

lump719 lump718 lump7l7 Lump7lé Lump7l5 Lump7l4 Lump7l3 Lump7l12 Lump7ll Lump7l0 Lump709 Lump708 Lump707
1.5 kva 1.5 kva 1.3 kva 1.5 kva 1.5 kva 1.5 kva 1.3 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva

CableBZ2C
BusBZ2C
Yzrevn ¥zevn ¥2evn ¥2 VR Y2V ¥zrevn ¥zevn ¥2evn
CakleTZ20
CakleT27 1CakleTZ6iCcakleT25 cableToa cCable 723 fCcableT22 1CableT21
a =
3-1/c 1t 3-1/Cc 1f 3-1/Cc 1A 3-1/C 10 3-15c 1t 3-1/c 1t 3-1/Cc 1« 3-1/c 10
BusT27 BusT726 Bus725 Bus724 BusT23 BusTZ22 Bus721 Bus720
¥2lvn ¥z v *2lcvn *2lcvn ¥2lva ¥2levn ¥2 v *2lcva
lumpe 727 lump 726 lump 725 Liamp 724 Lump 723 Lamp 722 Lump 721 Lump 720
1.5 kVA 1.5 kVR 1.5 kVn 1.5 kVn 1.5 kVAa 1.5 kVAa 1.5 kVR 1.5 kVn
Cable&3C
BusE83C
Y2 kva Y2 kva Y2 VE Y2 kvA Y2 kvA Y2 VA Y2 va Y2 kvAa
Cable 35 T ~apn1e734 LoableT33 5 11732 1CakleT31l7Cakble7307CakleT20 CakbleT2E8
3-1/c 107 3-1/c 102 3-1/c 108 53_4q,¢c 10p 2 1/Cc 107 3-1/c 107 3-1/c 107 3-1/c 10
BusT35 BusT7324 BusT323 BusT322 BusT731 BusT20 BusTZ29 BusTZ28
¥2 VA ¥2 VA ¥2 VR ¥2 VR ¥2 VA ¥2 VR 2 1eva ¥2 VA
lump735 lump 734 lump733 Lump 732 Lump 731 Lump 730 Lump 720 Lump 728
1.5 kVLR 1.5 kVn 1.5 kVA 1.5 kVR 1.5 kVL 1.5 kVRh 1.5 kVA 1.5 kVL
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Cableg&lC
BuselC
¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2leva ¥2kva ¥2kva
CableT46%cap1aT45 (Cable744TCable743 Cable 742 Cable741{Cable 740 Cable 738 Cable 7387 Cable 375 caplaT 36
3-1/c 108 3_q,¢ 140 3-1/C 100 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 100 3-1/C 103 3-1/c 103 3-1/¢ 108 5_1,¢c 1g
BusT46 BusT45 BusT4 BusT43 BusT42 BusT741 BusT740 BusT739 BusT73 BusT37 BusT36
¥2 VA ¥2LVR ¥2 VA ¥2 VA ¥2kVE ¥2kva ¥2 VA ¥2 VA ¥2RVE ¥2 VA ¥2 VA
lump746 lump745 lump744 Lump743 Lump742 Lump74l Lump740 Lump739 Lump738 Lump737 Lump736
1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR 1.5 kVR

D.5

Branches 67C, 64C, 66B, 65B, and 63B from Branch T4E in Transform

T4

Bus63B

L]
Cable63B

¥2kva ¥2kva ¥21vn

3-1/c 1033-1/c 1

Bus760 Bus758 Bua758

#2kva ¥2kva ¥2va

lump760 lump758 lump738
1.5 kva 1.5 kVR 1.5 kVi

§Cable76035(:a}:leTSngc.ahleTSE‘-J;Eable757J§Cab1e75635&}:1&75535{2.1}:1&754 Cable753§Cab1e7523§(:ah157515(:abl5750:§Cab1e7493§(:ah1e74£3§
3-1/¢ 1 3-1/¢ 100 3-1/c 1089 3-1/c 167 37V W30 18 3-1/c 1

Bus757

Lump757
1.5 kvA 1.5 kVvR 1.5 kVi

2V ¥2kva Y21VE Y217 ¥2kva ¥2kva Y2HVE f2xvn ¥2kva ¥2kva ¥21vn

Cable747

3-1/c 109 3-1/C 103 3-1/C 103 3-1/C 1 3-1/c 10

BusT56 Bus755| Bus754| Bus753| BusT752 Bus751| Bus750( BusT48 BusT48| Bua747

2V #2kva ¥21VR ¥21va #2kva ¥2kva Y2HVR #2xva #2kva ¥2kva ¥2va

Lump756 Lump755 Lump754

1.5 kVvi

Lump7353 Lump752 Lump751
1.5 kva 1.5 kVR 1.5 kvi

Lump750
1.5 kva

Lump74% Lump748 Lump747
1.5 kva 1.5 kVE 1.5 kVi

Bus65B

=]
Cable&3B

¥2kva ¥2kVA ¥2kva

3-1/c 1063 3-1/c 1

Bus773 BusT72 Bus771

¥2kva ¥2kVA ¥2kva

lump773
1.5 kVva

lump772  lump771
1.5 kve 1.3 kVa

5Cable77i§Cahle77{§Cable??{éCahle?TiéCable?69 CableT68
3-1/c 1

BusT70

¥2kVA ¥2kva ¥2kvA ¥2kva ¥2kvA ¥25kva ¥2kva ¥25kva ¥2kvA ¥2kva

Cable7g1l

5Cable767:5(:.31:1&76635Cab1e765:§(:able764§Cable763:§(:able762:5
3-1/c 108 3-1/¢ 109 51 ¢ 10 3-1/c 108 3-1/c 1093-1/c 108 3-1/c 167 37V/C 1830 1¥a-1/c 10

BusT769 BusT68 BusT&a7 BusT66 BusT&a3 Bus764 BusT&a3 BusT62 BusTal

¥2kVA ¥2kva ¥2kvA ¥2kva ¥2kvA ¥25kva ¥2kva ¥25kva ¥2kvA ¥2kva

Lump770 Lump769
1.5 kve 1.3 kVa

Lump768 Lump767
1.5 kva 1.3 kVa

Lump766 LumpT763
1.5 kva 1.3 kVa

Lump764 Lump763
1.5 kva 1.3 kVa

Lump762 Lump76l
1.5 kva 1.5 kVa

118

www.manaraa.com



BusTB7| BusT8k Bus785 Bus784 BusT83| BusT82 Bus781 Bus780 BusT79 Bus77§ Bus177 Bus776 BusT775| BusT74

Bus66B Cable&6B

218 ¥2%VE ¥2kVA ¥2KVR 218 ¥2%VE ¥2kVA ¥2LVR ¥21VR ¥2%VE ¥2kVA ¥2LVR ¥21VR ¥2%VE

Cable787 Cable?gegmblﬂg-" Cable7847Cable783CableT827x b1 o7a1 [Cable780TCableT797Cabla 78 {Cable 77T Teap 775 (C2DLETTS T CableTT4

3-1/C 108 3-q,¢ 1 ° ¥© ®3-1/c 1633-1/c 105 3-1/c 1633-1/c 167 3-1/c 163 3-1/c 1033-1/c 1633-1/c 1633-1/c 165 3-1/c 1033-1/c 10

¥2kva ¥2kva ¥2kva 2kva ¥2kva ¥2kva ¥2kva 2kva ¥2kva ¥2kva ¥2kva 2KV ¥2kva ¥2kva

N B B v L

lump787 lump786 lump785 Lump784 Lump783 Lump782 Lump781 Lump780 Lump778 Lump778 Lump777 Lump776 Lump775 Lump?74
1.5 kve 1.5 kvk 1.5 kvA 1.5 kva 1.5 kvk 1.5 kvd 1.5 kvk 1.5 kvh 1.5 kvik 1.5 kva 1.5 kvd 1.5 kvk 1.5 kvi 1.5 kVi

Cable&4c
Buse4C

BusT787 BusT7096 BusT785 BusT7094 BusT783 BusT702 BusT781 BusT78 BusTEQ BusTEE

¥2leva Y2 1vE ¥2leva Y2 1vE ¥2leva Y2 1vE ¥2leva Y2 1vE ¥2leva ¥21vE

cable788
Cable797iCableT 261 CableTe5 7 CableT 9451703 1CableT 82511 o701 1CableT7 80 CablaTag

3-1/c 18 3-1/c 108 3-1/c 18 3-1/C 1 3-1/c 10 3-1/c 1 3-1/c 10 3-1/c 102 3-1/c 1 3-1/c 10

¥2kvn ¥2lva ¥2kvn ¥2lva ¥2kvn ¥2lva ¥2kvn ¥2lva ¥2va ¥2lva

lump797 lump796 lump785 LumpT794 Lump793 Lump7092 Lump791 Lump720 Lump780 LumpTEE8
1.5 kva 1.5 kva 1.5 kvR 1.5 kva 1.5 kv 1.5 kva 1.5 kva 1.5 kve 1.5 kva 1.5 kva

Bu=z808 Bu=807 Buz80& Bu=8035 Bu=z804 Bu=803 Bu=802 Bu=z80] Bu=800 Bu=789 Bu=T788

®CableGTC

BusaTC

Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA Y2 kVA

gt:ablef_-‘-ﬂf_-‘- CablE;__\_,3-;5(2able5_-‘-OE;;CableSOS;;CableSO‘i;gCable5_-‘-Og(:able8-32;5(2ablef_-‘-Ol;gCableSOO;gCable?99 Cable798
3-1/c 18 3 q/¢ 1g7 3-1/C 107 3-1/c 100 3-1/c 109 3-1/c 105 3-1/c 100 3-1/c 100 3-1/c 103 3-1/C 18 3_1/¢ 1p

kA kA kA kA kA kA kA kA kA kA kA

Y @

lump808 lump807 lump806 Lump805 Lump804 Lump803 Lump802 Lump80]l Lump800 Lump799 Lump798
1.5 kve 1.5 kva 1.5 kve 1.5 kvk 1.5 kva 1.5 kva 1.5 kva 1.3 kvda 1.5 kvk 1.5 kvk 1.5 kvVa
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APPENDIX E

El

Branches 71C, and 72C from Branch T5A in Transform T5

BusT1lC

@

CableT7lC

Bus817

¥2kVA

Bus8le

¥2kva

BusBl5

¥2xva

Busg8l4

¥2kva

BusE813

¥2Rva

Bus81l2

¥2kva

BusBll

¥2kva

BusE10

¥2xva

SCable817{:§Cable8lﬁggt:able815(:§Cable8lﬂggc.able813{:§cﬂbl3812§Cab1e811;§t:ab1e810;§
3-1/c 102 3-1/c 103 3-1/c 107 3-1/c 109 3-1/c 100 3-1/c 109 3-1/c 105 3-1/Cc 1

Bu=809

¥2kva

CakleB09
3-1/c 10

1.5

lump817

¥2kva

kve 1.5

lumpfle

2kva

kva 1.5

lump815

¥2kva

kva 1.5

Lump814

¥2kvn

Eva 1.5

Lump813

¥2kvn

kEve 1.5

Lump812

2 kva

2kva

kva 1.5

Lumpf11

kva 1.5

Lump810

2kva

kva 1.5

¥2kvn

Lump809

VR

BusT72C

Cable72C

Bus827

2 kva

CableB27%
3-1/c 1

¥2kva

2kva

¥2kva

3-1/c 107 ¥-1/c 1

3-1/

2kva

¥2kva

c1

3i-1/c 1

¥2kva

cableg2g i Cable8idiCableB247 CableBiCablefl2 1120217
3-1/c 1

3i-1/c

2kva

1

¥2kva

cableg2q 1Cable8ls

3-1/c 10y 3-1/c 1

Bus=826

Bus825

Bus824

Bus823

Bus822

Bus821

Bus820

Busg19

BusE818

2kvn

Cakblef18

3-1/c 10

2 kva

¥2kva

2kva

¥2kva

2kva

¥2kva

¥2kva

2kva

¥2kva

2kvn

lump827
1.5 kVR

lump82e
1.5 kVR

lump825
1.5 kVER

Lumpf24
1.5 kVER

Lump823
1.5 kVR

Lumpf822
1.5 kv

Lump82l
1.5 kVR

Lump820
1.5 kVvR

Lump&19
1.5 kVER

Lump818
1.5 kVa
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E.2 Branches 69C, and 70C from Branch T5B in Transform T5

CableT70C
=2

Bu=sT70C

Y2 VA *2evn Y2 VA Y2 VR Y2 VA Y2 VR Y2 VA Y2 VR

CableB357cablef34 vCakblef33 T Cables3z T cableB3l T cable830 cabklegzo 1Cable828
3-1/c 102 3-1/c 108 3-1/c 102 3-1/c 108 3-1/c 108 3-1/c 108 3-1/c 108 3-1/c 10

BusB8335 BusE834 BusB833 BusE832 Bus831 Bus830 BusB29 Bu=s8Z8

¥z kvE ¥2 VA ¥z kvE Y2 VA ¥z kvE Y2 VA ¥z kvE Y2 VA

2 2 2 2 2 &2 &2 &2

lump&35 lump834 lump&33 Lump832 Lump831 Lump 830 Lump&29 Lump 828
1.5 kVA 1.5 kVa 1.5 kVA 1.5 kVva 1.5 kVA 1.5 kVa 1.5 kVA 1.5 kVa

Cable&8C
Bu=s&9C

2 Va Yz eve 2 va Zvn 2 Va Yz eve 2 va Zrvha

Cablef43iCablef 42 1Cablef4liCakblefd40 1 Cable8307Cable8381Cable83T 5 corn1a836
F-1/c 107 3-1/c 109 3-1/C 102 3-1/C 100 3-1/c 107 3-1/7c 1020 3-1/C 102 3_49 /- 410

R
R
S
o
R
S
o

Bus&843 Busg42 Bus841 BusB840 BusE839 BusE38 BusB837 BusB36

2 VA 2 eva 2 eva Zrva 2 VA 2 eva 2 eva Zrva

lumpS43 lumpS842 Lumpf841 Lumpf840 Lump839 Lump838 LumpS837 Lump836
1.5 kvA 1.5 kWA 1.5 kva 1.5 kVva 1.5 kva 1.5 kva 1.5 kVvA 1.5 kVA

E.3 Branches 78C, 77C, and 76C from Branch T5D in Transform T5

CableT7aC
Bus7eaC

Y2 VR *2 VA ¥2vn Y2 RVh Y2 VR Y2 VR 2 VR ¥2vn

Cablef44
Cable&51 cableB850 LecableB849 Cablef4E fCaklef4T7 fCcaklefds T CakleE45

3-1/c 1t 3-1/c 10 3-1/c 1= 32-1/c 102 3-1/c 10m 32-1/c 102 3-1/c 108 3-1/Cc 10

BusE&51 Bus850 Busi849 BusB848 Bus&47T BusE46 Busi45 BusB844

Y2 kva *2 VA ¥2va ¥zkva Y2 va YZkva *2vE ¥2vn

lumpf851 lump850 Lump849 Lumpf848 Lump847 Lump846 Lump845 Lump844
1.5 Ve 1.5 kEvVva 1.5 kva 1.5 kVa 1.5 kvVa 1.5 Ve 1.5 kEVa 1.5 kva

121

www.manaraa.com



BusT7C

@

Cable77C

Y2 VA

¥2eva

Y2 RvRE

Y2 VA

Y2 v

gtableBSiétableBSiéCableBSigtableB5i§tablE85%£Cab138515
3-1/c 1 3-1/c 13 3-1/c 108 3-1/c 17 3-1/c 17 3-1/c 107 3-1/C 10

Y2Rva Y2 va

Cakbleg832

Bu=sE85H Bu=sg837 Bu=856 BusBES5 Bu=sgs54 Bu=sB853 BusBS2
¥2kVA ¥2kva 2 kva Y2V ¥2kva Y2 kv ¥2kva
lumpB58 lump 857 LumpBo6 LumpE53 Lump8S4 Lump853 LumpB52
1.5 kVa 1.3 kVA 1.5 kVva 1.5 kVa 1.5 kv 1.5 kVA 1.5 kVa
i)
Cable78C
BusT78C
¥2kvn ¥2kvn ¥2kvn ¥2kvn ¥2kvn ¥2kvn ¥2kvn ¥2kvn
Cable859
Sc.ablessegc.ableassgc.ablessqgc.ablesssgr:ablesszgc.ablesslgcﬂblessog
3-1/c 17 3-1/c 1 3-1/c 1B 3-1/c 15 3-1/c 107 3-1/c 1B 3-1/c 105 3-1/c 10
Bus=s86b Bus=s865 Bus=s864 Bus=s863 Bus=s862 Bus=s8ecl BusBo( Bus=859
2 VA 2 VA ¥2Eva ¥2Eva ¥2Eva ¥2EVa ¥2kVA ¥2 VA
lump866 lumpB65 Lumpf64 LumpB63 LumpB62 LumpB6l LumpB60 Lump839
1.5 kvA2 1.3 kva 1.5 kvAR 1.3 kva 1.3 kva 1.5 kVvA 1.3 kva 1.3 kVa
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APPENDIX F

F.1 Branches M.P1/1, M.P1/2, M.P1/3, and M.P1/4 from Branch S.D.B1 in
Transform T6

Cabla M.E1/1

Bug H.E1/1

BEVh XV XV XV XV RV VR RV RV REVR kv 130 Bivh BEvh XV XV XV HXVR RV RV

STSPLEL N P, CanlagE?
: - Cablad ! ; : : e : Canlad 78 2 : eahlad e o 2
“Cahled BECablad 1S AL TAPLE S SV PLEL e PLAPLYL S U V%P o hLal 4 Teahlag 73 ab1al 72 s hiad el

- - ST - - - - . - el N - e 1, - )
F1/e 131 -1jc 100 18 10 3-1/2 193178 1H 318 1l 5 0 13 31/C 1§31/ 1 +1c 1 e 1§31/ 1 Y 1M1 15 31 1

BuBfBE| BupBBS( EuaBB4| BulBB3| EupBB2| EudBfl| BugBR0| EugB7%| EudB78 | Buwil?7( BudB7E| Euwif75| Buil74( EwB?3| Buad?2| EugB7l| Eud70| BugBE3| BumBEd| BEuREY

TTeom Tfeem T [eem T [@em  [@em @k @k [@kVR [@KVR |[@KVR [@RVR @KVR [RMVR [RMVR |RNVR |RNVR|RNVR|RMNVR|RNTR R

Lunphff Lmp#d% Lumpd@4 Lump#8? Lumpd8? LumpB8l LumpB80 Lumpl?3 Lumpl?d Luopd?? Lempf?6 Lumpd?S Lunpd?d Langd?? Lampd?? lLampd?l Lumpd?0 Lumpdél Lumpdél Lumpdé?
1LSWA L5WA L5SKA LSKWA 1.5KWA L.SKVA 1L.SKVA 1.SKVA L.5KVA L.5KVA L.5KVA L.SKVA L.5KVA L.5XVA L.5KVA L.5SKWA 1.5KWA 1.5 WA 1.5 KVA 1.5 KA

Czble M.P1/Z

Bus M_P1/2

CWR [RWA |RRR [RKA |RRR [RWA [RRR [RWA [RRR [RWA [RRR [RWA [RKR [RKA [RRR [RKA (Rom o (R (R

. Cabledid -
G ES 3-1/C 1 - CableBdas
SRR -1/0 16 31T L8 3-1/C 10 3-1/C LiTaelgenacy L0 LOGRIAINE o0 1 a-1i0 1 gy 0 o 3L LO0GRELERR 4oy o s-1/0 1050180 s-1s0 10

i
LN
3

Cabled04 : Cablegl?
Cable302 mﬂ%Cahlas"J Czbledd £zbhleds CableB35% ) aggibebledds cebleasl Cablefoy !

) ) ) ) ) ) ) ) ) ) ) ) )

Bus305| Bus304| BusS03| Bus302| Bus30l| BusS00| BusB893) BusB%5| Bus837| Bus836 | BusBS5| Busfd4 | Bus833 | BusB3Z Bus831| BusB30 BusB88%| BusB88 Bus887

LER O [RWA [RWR [RWA [RWR [RWA (W [RWA (R [RWA (R (R (Ram o [RWA [Ram o (R (Ram [Ron o |Ram

L2 B/ S v/ N S R v v/ ./ S S v v ./ A B v v v

Lump305 Lump304 Lump303 Lump30Z2 LumpS01 LumpS00 LumpB8935% ILump898 LumpB97 ILump89€ LumpB95 ILump834 LumpB93 ILump8%2 Lump831 Lump8%0 ILumpB8S Lump8B88 ILump8E7
Ls VA 1.5kVa L5 xV2 L8 kVA L5 kVA L5 XVA 1.5kVA L5 KVA L5 kVA 1.5kVA L5 VA L5 kVA 1.5 kVA L5 XVA 1.5 kVA L5 KVA L5 kVA 1.5kVA2 L5
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Eug H.E1/3

Cabla M.F1/3

HEXVR |RKVR

Panladll o

1

CablaS23

Buab28

e |

M

HEVR

EEVL o |REVR [RKVE [RRVR [RRVR [RKVR

2T

HETR

HEVR

2T

HETR

VR

BunS2d

Bun523

leevn |

)

aqr

Buni22

e |

Bun521

e |

Lumps2s

Lampszd
LERA 1.5KVA 1.5 kva

Lunpszl
1.5 kv

Cabladily

leevn |

Caklegil

e 173-1.{ 14?3'1-"5 173-1& 173-1.{ 1IT

) )

Bun520

Lumpsa?
1.5 kVA

Lampszl

Canlasal

Buablh

e |

Jrarlesie]
ralas s #3n1a517
3172 19 3-178 19310 1

J )

BunflB Bua517| BueSlE| BuablE

e~ Ruve |

=anlallEs

leva |

e |

S .

Buabld

| cazlasiy

=101

leeva |

Lunpszl
1.5 kvh

1.5 kVA

arlasld
121

Bunbl3

Lumpsl® Lempsld

Lupsl
1.5 kVA

LumpslE
1.5 kv

Lampsl s
1.5 kv

1.5 VA

Lanpsld
1.5 kv

Lumpsll

=Canladlld

e

2 n105 05703018308 ] .
73'1-’5 173-1;1 17:-1.-': 173-1.{ 113'155 1?1-1-1 173-1.{ 1

J ) J

Bug512

Buabll

taklad]ia

)

Canplasll

J

Cablaill

2T

HETR |RVR

Fablasi?
Cablasle

)

e |

Buabl0

Bug50%( BunB08 BugBl BugB0E

e |

Lampsl2
LERA 1.5k

leeva |

Lupsl]
1.5 kv

[xva

Lumpsll

BE

WVR | ||Evh [REVR  |REVE

Lampst

L. KVA 1.5 VA

5 lumps0 Lumps0] LompSOE
1.5 kv

L. KVA 1.5 VA

Bus M.P1/4

Cable M.PF1/4

LA 2kva

¥2kva

¥2lva

LA 2kva ¥2kva LA

Y2kVR

2kVA

2kva

§Cahleg39
3-1/c 1
3-1/c 10

Bus939 Bus938 Bus837

¥2kva

2kva

Cabled37
able938

¥2kva

3-1/c 1

Bus936

¥2kva

Lump939 Lump938
1.5 kve 1.5 kva 1.5 kVa

F.2

Lump937

Lump936

Lump933
1.5 kve 1.5 kvk 1.5 kvd 1.5 kva

Bus9335

able936 £abledis 5‘35*31 934 Cablemg
et 3-1/¢ 1

Lump935

3-1/c 10

Bus934

Cabled

1T 1B sqyc 10

Bus833 Bus932 Bus931

Ccablen3) Cable230
3-1/c 10

3-1/c 10

¥2kva

¥2kva ¥2)va

¥2kva

Bus930

¥2kva

BusH28

Bus928

Lump934 Lump932

Lump931
1.5 kvE 1.5 kvk 1.5 kva 1.5 kvi

2kva

Lump930

¥2kva

gCablEQ29
3-1/c 1

LA

ablef2

3-1/c 1

Bus927

Y2kVR 2kVA

CablefZ6
& Trableo2T

3-1/c 108 3-1/c 10

Busi2e

Lump929

¥2)va ¥2kva 2kva

Lump928 Lump927 Lump926
1.5 kvE 1.5 kvk 1.5 kva

Bus M.PZ/1

hxun

i

LA5

L35S

Lump358

f2xva

Transform T6

Cable M_PZ/1

Branches M.P2/1, M.P2/2, M.P2/3, and M.P2/4 from Branch S.D.B2 in

L350

L350

i

ba [Rom

f2xva

hn

hoa [oa

1A

2bladss
3-1/C 1

ceblesse Fablets? Toprasss
s-1/¢ 107 3°L/C 17 3-1/C 1

Bus357| Bus35&| Bus355| Buadsd

o [ewn |hom [Ron

}

2xva

Cabledsd

3-1/C 100 3-1/C

Bus353

&2

Lump35€

£

Lump355

Lump357
1.5

Cableds3

Bus352

L350

fun

Lump354

Cable3dsZ 51 Teble3s0
=4 JCablessl 7" gzblesds
10 3-1/C 100 3-1/C 10 3-1/C 107 3-L/C m? a1/ 10

Bus35l

fiva

#Cable343

) ) J f )

Bus350| Bug%43( Bus348| Busd47| Buside

v [Rwa eom [hon

yCabled4é
3-1/C 1{

Bus345

fva

Lump352

Lump353
KVA 1.5 kVA 1.5 XVA 1.5 kVA 1.5 kVA

1.5

VA

1.5

Lump351

Lump350 Lump343 Lump34d

Lumps47
KVA 1.5 kVA 1.5 XVA 1.5 kVA 1.5 kVA

1

Lump34€

-5

3

abled4s
3-1/C 10

Bus344

n |Rrva

Czbla344
3-1/C 1

Bus543

Lump34s

} }

Bus%4z

xR

2V

}

f2x0a

L35

3-1/C 1

Bus34l

Lump344

Lump343

CableddZ

L3

LT N LS

Cabled4l
3-1/C 1

Cable340
3-1/C 10

Bus340

fxva

Lump341

Lumps42
KVA 1.5 kVA 1.5 KVA 1.5 kVA 1.5 KR

1.5 kVAa

Lump340
1.5 kA
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Ccable M.P2/2

Bus M.P2/2

¥2kVA ¥2kvA ¥2kVA ¥2kvA ¥2kVA ¥2kVR ¥2KVE ¥2kvA ¥2kVA ¥2kvR ¥2KVE ¥2kvA ¥2kVA ¥2kvR

cable8se
§Cﬂb15972 ableg71Cabled707Cable0607Cable0687Cable087 T 1p) sogs (eanleass (Cabled64 Tabledsd [rable0ss 1082189615 a1 040 e

3-1/c 183 1y 18 3-1/¢ 108 3-1/¢ 18 3-1/C 18 3-1/¢ 15 3-1/¢ 18 3-1/C 165 3-1/¢ 108 3-1/¢ 107 3-1/€ 10 3-1/C 18 3 1/c 108 3-1/¢ 10

Bus972 Busgd71 Bus870 Buszfé&Y Buslel Bus47 Bus066 Busl&l Buszf64 Busf63 Busb&2 Buszf&l Busf&0 Busf58

¥2kva ¥2kva ¥2kvE ¥2kvn ¥2kva ¥2kva ¥2kvR ¥2kvn ¥2kva ¥2kva ¥21vR ¥2kvn ¥2kva ¥2kva

Lump872 Lump971 Lump9%70 Lump868 Lump9%68 Lump967 Lump9%66 Lump865 Lump864 Lump9%63 Lump%62 Lump9%6] Lump860 Lump939
1.5 kva 1.5 kvA 1.5 kva 1.5 kvE 1.5 kva 1.5 kva 1.5 kva 1.5 kvk 1.5 kva 1.5 kvk 1.5 kVvE 1.5 kva 1.5 kva 1.3 kva

&
Cable M.P2/3
Bus M.P2/3

¥lva ke |Rxva (R (B [Rim o Rk [Rom (R [Ree R |Roa o (Rem [Rom Rk

CabledT3
§Cﬂb159370§ab19935 Cabhgasg‘:ﬂblegs’i cabled83FCable 082 cableﬂ&lgf:able‘!BOOgCableQTQ ﬂbleg"sgﬂble‘m Cabled?s Cﬂbleg“ﬂg‘:ﬂbleg“ e
e lms-le 18y e 1973V 1851/ 18 3-1/0 165 3-1/c 107 37Y/C 10310 185 1y 17 3-1/C 1859 0 150 3-1/C 153-1/C 18 5-1/¢ 19

Bus887| Bus9B6| Buslbd BusUf4| Busfbl Busif] Busifl Bus8BQ BusS74 Busl78| Bus977| BusITh| Busl73| BusiTd Busi73

¥lva ke |Rxva (R (B [Rim o Rk [Rom (R [Ree R |Roa o (Rem [Rom Rk

Lump987 Lump986 Lump%65 Lump984 Lump9€3 Lump982 Lump98l Lump980 Lump979 Lump978 Lump977 Lumpd76 Lump975 Lump974 Lump973
1.5 kve 1.5kve 1.5 kvk 1.5 kvk 1.5 kVER 1.5 kvE 1.5 kvk 1.5 kvd 1.5 kVvAZ 1.5 kvd 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvi
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®
Cable M.P2/4

Bus M.P2/4

VA [Rkva |2k VIR |2k VR [2kvR [R2kVAE |W2KVAE |M2kVAE |W2KVA |M2RVA |V2RVA |V2RVA |Y2RVA

ablel001
Cablel000:

able1002 gcrﬂcless 7 Foableags (cab12995 CebleddéoCabled83%0,p1 007 abled0l Trablead% 1 gpe 7 C2PLE%E0

- e Z3-1/c 103 3-1/c 10fablegos LCabled _ . _ = = ‘
3-1/c 1033-1/c 1 ;flic B PPN LRV 3-1/c 1 ¢ 3-1/¢ 1093-1/¢C 1093-1/C 1083 1/¢ 168 3-1/¢ 10

) ) ) ) ) ) ) ) ) ) ) ) ) ) )

3-1/c 10371/ L

Busl00Z4 Busl00] Busl00f Bus99%| Busf98| Busfl7| Buslls| Busbis Bus9%4 Busf993| Busfl2| Busfll| Busf90| BusHBI| BusHES

LA [Rkva [Rkve [Rkve [Rkve [R2kvRE (2R (2R |M2kVA |M2kVA |M2RVA |M2RVA |Y2VA |YV2RVA |Y2RVA

Lumpl002 Lumpl00l Lumpl000 Lump99% Lump8%8 Lump997 Lump996 Lump335 Lump894 Lump993 Lump992 Lump%%l Lump990 Lump989 Lumpd88
1.5 kvA 1.5 kVvE 1.5 kVvR 1.5 kvA 1.5 kVvR 1.5 kvA 1.5 kVR 1.5 kvA 1.5 kvR 1.5 kVA 1.5 kVvA 1.5 kVA 1.5 kvda 1.5 kVR 1.5 kVi

F.3 Branches M.P3/1, M.P3/2, M.P3/3, and M.P3/4 from Branch S.D.B3 in
Transform T6

Cable M.E3/1
Bus M.P3/1

+2kva ¥2kva ¥2%vE LAY +2kva 2kva ¥2EvE LAY +2rve #2kva ¥2kva ¥2%vE +2xve ¥2keva ¥2kva

2blel01 e b2 10160able1015Cab121014Table 1015 able 10120 ab121011Table1010Table 10090 able 10067 able1007522121006€a1e100% 1) 10047 abl 21003
3-1/¢ 18 3-9/c 105 3-1/c 108 3-1/¢ 108 3-1/c 168 3-1/¢ 105 3-1/c 1093-1/C 16 3-1/c 15 3-1/c 168 3-1/c 107 3-1/C 1093-1/€ 18 3-9/¢ 165 3-1/c 10

) ) ) ) ) )
1

Busl01 Busl0l Busl0lp BuslOl Busl0 Busl0l Busl0l Busl0l Busl00 Busl00f Busl00 Busl00 Busl00 Busl0(Q4 Busl00
¥2kva 2kvA 2kva 2xva f2kva 2kva 2kva 2xva f2kva 2kva 2kva 2xva f2xva ¥2kva 2kva

—
g
g
g
~

Lumpl017 LumplQlé Lumpl015 Lumpl014 Lumpl013 L“mp%012 Lumpl01l Lumpl0l0 Lumpl009 LumplO0f LumplQ07 Lumpl006 Lumpl005 Lumpl004 LumplQ03
1.5 kvA 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 1-7 XVR 1 5 kyn 1,5 kva 1.5 kvA 1.5 kva 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kva

7]
Cable M.P3/2

Bus M.P3/2

f2kva f2kva f2kva f2kva f2kva f2kva £2kva £2kva £2kva £2kva £2kva £25va £25va 2578

gﬂbl51‘331353*3151‘33'253“51‘32gﬂblem-' Cahlelozgﬂhlem?Cahlemz Cable102%Cablel02, 11 11095Cablel02% p 1 1 gy (hablelol s Cablel0ld
$-1/C 109 3-1/C 109 3-1/C 109 3-1/C 108 5_yyc 190 3-1/C 18 5-yyc 193 3-1/c 103 3-1/c 103 3-1/C 103 3-1/C 1084 10 16 3-1/C 184 q5c 10

) ) ) ) ) ) ) ) ) ) ) ) ) )

Busl03] Busl03 Busl02p Busl02 Busl02f Busl02F Busl02p Busl02§ Busl02 Busl02f Busl031 Busl02 Busl01p BuslOl

f2kva f2kva f2kva f2kva f2kva f2kva £2kva £2kva £2kva £2kva £2kva £25va £25va 2578

Lumpl03] Lumpl030 Lumpl029 LumplO28 LumplO27 LumplO26 LumplO25 LumplO24 Lumpl023 Lumpl022 Lumpl021 LumplO20 LumplOl9 LumplQOl8
1.5 kve 1.5 kvk 1.5 kvk 1.5 kvik 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvh 1.5 kvd 1.5 kvi 1.5 kvi 1.5 kVi
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Cabla M.E3[3

Eug M.F3/3

13 733 RKTR VL 333 L334 1133 L3 2XVL KKV £ VL kTR 733 RKTR 2XVL 133 L334 1133 kTR

~ Cablaliaz
blal 051s

=1l

F = lal 044 ¥ =
h”“ﬂ!blilﬂdi .1l [4mTeanial ldx mmsmm“ rCablal 04gtablal T4k, oy neteanlal 04 bluufﬂblﬂﬂ!iﬁ!lllﬂl U!lllﬂ!iu!“”! Ublllﬂ!jub“m!

-1e 1 3-1C 17!_1& 1Ll 1e 1 FUC 1 -1 3-1/C 1M 3-1/C 1 31/ 1§31/ 1 3-1/C 104 3-1/C 14 3-1/C 104 3-1/C 1 -1/0 10 -l el

)
=

3-1fC 10)
) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) ) )

Bugl05] EuglOS) Buglfd43 Bugl(df Euwdlld] Buglldf Euglldf Buglldf Eudlldf Bugl0dy Euglfd] Buglldf Eugl03p Eugll3f Eugl03] Buall3f Bugl03f Bupll3d] Euglll@ EBupll3d

Bkva Rxva 2k VA Bxvi xR Bxva REVR kv XV ZkVA Bxva REVR Bxva Rxva 2k VA XV xR Bxva REVR RkVA

Lufpl05] LufpllS] Lofplld5 LofplldE Lofipl0d?] Lufplldf Lumpll4S Infplldd Lomplid? Lofpl0d: Lufplldl Lumpl0d] Infpll33 Lompl03f Lofpl03] Lufpl03€ Lumpl035 Lumpl03d Lamplld? Lanpll3z
LEWE L5WA LSKA LEWL LEKA LEWR LSWA LEWA L5MWA LKA LEWL L5WA LSWA LIWA LEMA LEMWL L5WA LSWR L5WA L5k

Cable M.P3/4

Bus M.P3/4

¥2kva 2kva ¥2kvn 2kva ¥2ivn 25va ¥2kvn +25va 2k ¥25va 2k ¥25va 2k

o€ : blel057 Fablel0s3 blel0s3
p1e1061 TPLEI060 7y 1 g5 Tab1e1058 TS ble1056 bletose Cablel052
3-1/C 1093-1/C 100 3-1/C 108 5-1 ¢ 1@ 3-1/¢c 109 3-1/c 109 3-1/c 1o 3TH/C 1GE-VC 103, o Sa-1yc 100 3THC 18 am1ye 10

ablel0644ablel1063Fablel062

0

Bus1064| Busl063| Busl062 Busl061| Busl060| Busl05%| Bus1058 Busl057| BUs1056| gy51058 Bus1054 Bus1053| Busl052

*2VA kva *2lva

2 kva 2 kva v 2 kva +2eva 2lva *2leva 2lva *2leva va

v 2 Q9 @ & & & &

LumplQO&d Lumpl063 LumplO62 Lumpl06l LumplOeld Lumpl059 LumplOS58 Lumpl057 LumplO056 Lumpld55 Lumpl054 LumplQd53 Lumpl052
1.5 kve 1.5 kvR 1.5 kvR 1.5 kVA 1.5 kv 1.5 kVvA 1.5 kvA 1.5 kvAR 1.5 kvR 1.5 kvA 1.5 kva 1.5 kvAR 1.5 kVa

F.4 Branches M.P4/1, M.P4/2, M.P4/3, M.P4/4, and M.P4/5 from Branch
S.D.B4 in Transform T6

©Cab1e M.P4/1

Bus M.P4/1

Y2Lva ¥2kva ¥2kVA Y2kva Y2IVE ¥2kVA ¥2EVa Y2Va ¥2iva ¥2kVA

“=akleldT7 ablel071] <ablel06g] j blel065
ablelo’?ga = blelo72 1e10n able1067 able
3-1/c 103 3-1/C 18 3 1,¢ 140 3-1/c 108580021002 5 1/c 102abiel0488 3 1/ 1@epledl6fs 3-1/C 10

Busl074 Busl073 Bus=sl073 Busl07] Busl070 Busl069d BusllcH Busl0&7] Buslled Busl0el

¥2kva ¥2kva ¥2kVA ¥2kva ¥2kva ¥2kVA ¥2kVA ¥2kva ¥2iva ¥2kVA

Lumpl074 Lumpl073 Lumpld72 Lumpld7]l Lumpld70 Lumpl06S Lumpll6f Lumplle7 Lumpldeé Lumplldes
1.5 kwva 1.5 kva 1.5 kvAR 1.5 kva 1.5 kva 1.5 kVvR 1.5 kva 1.5 kva 1.5 kva 1.5 kVa
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ehable M.P4/2
Bus M.P4/2
2kva ¥2kva 2 kva ¥2kva 2 kva ¥2kva 2kva ¥21va 2iva ¥2kva 2iva ¥2kva
ablel086 Cablel084Cablel083 ablel1081 ablel07 ablel077 cablel075

3-1/c 163bLeA08EE 3-1/c 13 a-1/c 1dhbiraoenn 5 1 ¢ (1 FITNTE 1 5i1/c 10Babe 0T 3-1/c 1633REFEIIR a1/c 10

Busl0Bf Busl085 Busl0Bf Busl0O8E Busl0BE Busl0E8l Buslig BuslO7p Busl07 BuslOTf Busl0l& Busl0T7p

2kva ¥2kva 2 kva ¥2kva 2 kva ¥2kva 2kva ¥21va 2iva ¥2kva 2iva ¥2kva

Lumpl086 LumplO85 LumplO84 LumplO83 LumplOE2 LumplOfl Lumplld80 Lumpl079 Lumpl(078 LumplO77 Lumpld76 Lumpld7s
1.5 kVvA 1.5 kVAR 1.5 kVAE 1.5 kVAR 1.5 kVA 1.5 kVvA 1.5 kVA 1.5 kVER 1.5 kVAR 1.5 kVER 1.5 kVR 1.5 kVA

@
Cable M.P4/3
Bus M.P4/3
¥2kva ¥2icva ¥25kva ¥21cva ¥25kva ¥2xva *2kva ¥2xva ¥2kva ¥2kva
gablelﬂ%‘ ;g‘*blﬂog% ablel0927 Eblelogﬂ‘ Eﬂblelogé‘-‘ Cablel0B7
3-1/c 1-%5;?1?/3@9% 3-1/c 1-%5;?15319913\ a-1/c 1551318_[3/'2911- 3-1/c 165131'?[3/'23%- 3-1/c 1-:53—1,fc 10
Busl08%6 Busl09Y Bus1094 Bus109%3 Busl0S2 Bus109]) Bus1090 Busl08Y Busl085 Busl0g7
¥2kva ¥2icva ¥25kva ¥21cva ¥25kva ¥2xva *2kva ¥2xva ¥2kva ¥2kva

Lumpld96 LumplOS85 Lumpl?d%4 Lumpld9%3 Lumpl09%2 LumplO9] LumpldS0 LumplO89 LumplO88 LumplOS8T
1.5 kvE 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvk 1.5 kvk 1.5 kVR

@
Cable M.P4/4
Bus M.P4/4
Y2kVA 2kVa Y2kVA 2kVE Y2kVA 2kVE Y2kVA 2kVE Y2kVA ¥2kVE Y2kVA ¥2kVE
blell0g ablellD ablelllds able1102 blell100 blel002

‘ . Cablel097
blell07 b1e1105 blell03 ble1099 able
3-1/C 169 3-1/¢ 105 3-1/C 105 3-1/¢ 109 3-1/C 105 3-1/C 108 3_1/c 159 3-2F 87405 3-1/C 105 3-1/C 109 3-1/C 105 3-1/C 10

Busl108 Busl107| Busll0§ Busl10§ Busi104 Bu1193 gy21104 Bus1101 Busllod Bus1099 Busl098| Buslogf

Y2kVA 2kVa Y2kVA 2kVE Y2kVA f2kva Y2kVA 2kVE Y2kVA ¥2kVE Y2kVA ¥2kVE

Lumpll08 Lumpll0? LumpllOdé Lumpll0S Lumplll4 Lumpll03 Lumpll02 Lumplldl Lumpll00 Lumpl099 Lumpl098 Lumpl097
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvka 1.5 kvd 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kVvR 1.5 kVh
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Cable M.P4/5

Bus M.P4/5

¥2kva ¥2kva ¥2kva ¥2kva ¥z2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥z2kva
ablellls Cablel109
blelllés blelll4d blell112 chblel1110
cable1117221¢ ablelll = cable1ilr S ablel11 2 01E
3-1/c 1633-1/c 1033-1/c 1053-1/C 103 3-1/C 108 3-1,¢ 103 3-1/c 103 3-1/c 168 5_1,¢ 107 3-1/C 10

Bus1118 Bu=sll1l7 Buslllg Busllly Buslll4 Busl11l3 Buslll3 Busll1ll Busllld Bu=s1109

¥2kvn 2R 2,V ¥2 kv ¥21cvn ¥2kva 2R 2%V ¥2 kv ¥21cvn

&

Lumplllf Lumplll7? Lumplllé Lumplll5 Lumplll4 Lumplll3 LumplllZ Lumplll]l Lumplll0 Lumpll0S
1.5 kve 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvk 1.5 kva 1.5 kva 1.5 kva

F.5 Branches M.P5/1, M.P5/2, M.P5/3, M.P5/4, and M.P5/5from Branch
S.D.B5in Transform T6

Cable M.F5/1

Bus M.PBE5/1

¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2leva ¥2kva ¥2kva 2kva ¥2kva ¥2kva

blel129 ablel127 ablell2s ablell23 plelizl blel11l@
ble1128

3-1/c 183235 18 3-1/¢ 1« wAA2ES 3-1/c 16PPIeAd 240 3-1/c 189RLaY A S 5-1/¢ 3ed1d0168 3-1/¢ 10

Busll2d BusllZ2f Busll27 Busllie Busll2y BusllZ24 Busll23l BusllZ2d BusllZl Busll2d Busllly

¥2kva ¥2kvn ¥2kva ¥2kvan ¥2kvan ¥2icvan Y25V ¥25cvan 25V ¥2kva ¥2kva

v/ B

Lumpll28 Lumpll2f Lumpll27? Lumpll26é Lumpll2d Lumpll24 Lumpll23d Lumpll22 Lumpll2]l Lumpll20 LumplllS
1.5 ke 1.5 kva 1.5 kva 1.5 kva 1.5 kvd 1.5 kvkd 1.5 kva 1.5 kvR 1.5 kvd 1.5 kvAa 1.5 kVE

il

Cable M.FE5/2

Bus M.F5/2

¥2 VA ¥2 VA 2rva ¥2kVE ¥2 VA 2 VA 2 va ¥2kVE 2 VA

- 2ablell31d cablel130
Cable113§3b1e1137%ap1 1136820111352 . ceblell33 :gc‘ablelnfﬁ = able

3-1/c 102 3-1/c 103 3-1/c 1 3_q,c 108 3—-1/c 10, 3-1/c 109 3-1/c 100 3-1/c 1090 3-1/c 10

Busll3s Busll13T7 Busll3g Busll35s Busll34 Busll33 Busll33 Busll31] Busll3Q

¥2 VA 2 VA ¥z vn ¥2kVA ¥2 VA ¥2 VA ¥z evn ¥2kVE ¥2 VR

Lumpll3f Lumpll37 Lumpll3e Lumpll3S Lumpll34 Lumpll33 Lumpll32 Lumpll3]l Lumpell30
1.5 kEVa 1.5 VA 1.5 kVAa 1.5 kVh 1.5 VA 1.5 VA 1.5 VA 1.5 kVh 1.5 VA
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Cable M.P5/3
Bus M_P5/3

o (kv [Rom o (hem o [Rom (e |Yeeva o |Yewva o [Yeeva o Peova [Reve o (e [Rom o [om Rk [Rom

. ablellds
Ciblallss - Fablalls CEblellds ablells : blellds tablelldl Cablell3s
canle11seblellss - blelis able114 anlell ahlelld Cablells sblells

N - - N . - 3-1/C 10 5 - - - - ,
3-1/¢ 167 3-1/C 1W 3-1/C 100 3-1/C 160 3-1/C 10§ 3y o 1 3-1/C 1 3-1/C 14 3-1/C 16 3-1/C 10 5y ;0 1 3-1/C 16 3-1/C 161 3-1/C 1633-1/C 10

Bugll54 Busll53 BusllS2 BusllSl| BusllS0| Busll43d| Busll48| Busll47| Buslléé| Busll4§ Busll4d| Busllé3| Busll4d Buslld4l| Busll40| Busll3d

ben o |Rom [Rem o (Rem o (R (R e |Rwvn [vm o Pewva (R Pmom [Rem [om o o [hom

2 0 8 8 8 8 8 © O ©

Tumpll54 Lumpll53 IumpllS5Z Lumpll5l IumpllS50 Lumpll4d Lumpll4d Iumpll4? Lumpll4é Lumplld5 Lumpll4d Lumpll4d Tumpll4Z Lumpllél Lumplldl Lumpll3s
15 kwa 15k 1.5 kVvA 1.5kVA L65kKVA 1.5kVA 1.5 kVA L1.5kVA 1.5kVA L.5kVA 1.5kVA 1.5 kVA 1.5 kVA 1.5 kVA 1.5 kVA 1.5 kVA

Cable M.P5/4

Bus M.P5/4

on [kor (Ror o [ker [Roz o [Rom o [hor [Ror o [eor [Ror een [bor o Ren [eor o (Ror [eee (Rom o (Ree o (Ron

ablell7Z 1e1170 1e1168 1e1166 121163 chblel1sl ablel 157

7 go Lablellfd e A . -
Ceblell73 iﬁbleu”%@ Cxblellsd t:p]el187 fablellss B tablellel ’abhll“n&abhuss tablell58 *sblell56: Cablellss
3-1/C 100 3-1/C 102 3-1/C 100 3-1/C 10 5 g jp qp 3-1/C 10 9q jp g 3-1/0 100 3-1/C 100 3-1/C 10 3-1/C 109 3-1/C 10 3-1/C 10 3-1/C 10 3-1/C 10 3-1/C 105 3-1/C 1R 3-1/C 1H 3-1/C 10

Buall73 Busll7 Busll7l| Buall7f| Buslléy Buallél Busllél Buslled Bualle§ Buslléd Bualléd BualléZ( Buslléll Bualle) BusllSy BusllSd BuallS] BusllSq  Buallf

L T L N % S S N L - S s L S s S 1 S ' S LT S L7

TS L LTS S L IR KR

v ¥ 9 ¥ @ & ¥ @ & v ¥ 9 ¥ @

Lurpl173 Lumpll?2 Lumpli?l Lumpll?0 LumplléS Lumplléd Lumpllé? Lurpllfé Lumpllés Lumpllsd Lumplléd Lumplle? Lurplll Lurpllél LumpliS® Lumplls? Lumplis? LumpllSé LumpliSs
1.5KVE 15KVR L15KVA 15 KVE 15 hVA L5IVA 15 KVA 15XVA 15KE 1.5KE 15K 1.5KkVA 1.51VA 15kVA 15KV 15KA L5KR 15KA 15

@
Cable M.P5/5
Bus M.P5/5
2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva 2kva 2kVA ¥2kva 2kva ¥2kva
dablell83 i
Chblel1m4 = = CablellBl= Tabklell78 i = Cablell75
= g Jgt:ablellﬁ gcablellg ablel176 ﬂble“”gablelns’ = 5
3-1/c 1093-1/C 1033-1/¢ 18 3-1/c 1093-1/¢ 18 3-1/¢ 168 3-1/c 108 3-1/c 10 3-1/C 105 3-1/c 107 Ceble1lOs

Busll84 Busll83 Busllg2 Busll81l Busll8Q Busll79 Busll7H Busll77 Busll7a| Busll75| Busll74

2kva ¥2kva ¥2kva ¥2kva ¥2kva 2 kva ¥2kva +2kva ¥2kva 2kva ¥2kva

Lumpllf4 Lumpll&3 Lumpllf2 Lumpll8l Lumpll80 Lumpll79 Lumpll78 Lumpll7?7 Lumpll7ée Lumpll7ds L'JmpJ:lT‘}
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1-9 KVA
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APPENDIX G
G.1 Branches M.P6/1, M.P6/2, M.P6/3, and M.P6/4 from Branch S.D.B6 in
Transform T7

Cable M_P&/1
Bus M.P&/1

om |hem (o |Yom o [eoa o |wem o e [om o [em e eom R [Rom Yo

CeblellBe CablellBs

C.a_blelISS

P £ blellsd 7
blelZ00%Cablalld Cablell $pblellds ablellgzfablellsi5 1y 091 9Fablells0 G?blallsﬁ ablells

~cablelld Cablellsd

3-1/C 10 3-1/€ 100 3-1/C 163 3-1/C 10 3-1/C mfs Lo 19 SC 13 1/C 18 5 g0 17 3-1/C 185y s 131 1 -1/ 107 31/C 18 5oy ¢ 17 371/C 10

Yoo oy oy oy oy oy oy oy oy Yy )

Bugl200| Busll®y Busll®y Busll®7| BusllS6| BusllSy BusllS4| Busll33 Busll3l Busll®l| Busll3Q Busll8Y BusllEd| Buslla] Busll@f Buslld

om |hem (o |Yom o [eoa o |wem o e [om o [em e eom R [Rom Yo

v @ 8 0 8 L L L 8 8 8 8 8 8 0 ©

IumplZ00 Lumpll®S Iumpll38 Lumpll37 Lumpll3e Lumpllds Lumpll34 Tumpll93 ITumpll9Z2 IumpllSl LumpllS0 Lumpllss Lumpllsd Lumplld? Lumpll8e Iumpll8s
15 kA 1.5kVA 15%A 15kKAR 15KE 15kA 15k 15kKE 15kA 15kE 15kR 15kA 15kKE 1.5kA 152 1.5 kR

Cable M.P6/2

Bus M_P&/Z

fom (Rom |kem [Rem |Rom [Ren (Rer (Ror (Ren (ko [Ror [Ren [Ree [Ror |Rom [Rem (R |Ron

zblel218 ) =hlelilf A blelZld zhlelils A 2blelZl08. 0101209 <hlelzoabeblel20] bleizgs & Cableldld | @ablelz0? Cablelz0l
CablelZl CablelZl Cablel?l Cablel?l Cablel?l ablelZ0
3-L/C 10 3-1/C 10 3-1/C 10 9y jo 17 3-1/C 18 g pp qp 3-L/C 10 3-1/C 10 3-1/C 10 3-1/C 10 3-1/C 18 5 50 3170 10 3-1/C 102 3-1/C 18 5y s0 108 3-1/¢ 107 3°L/C 10

Bugl2l8| Bugl2l7| BuglZlé| BuslZlS| Buslild| BuslZl3| BuslZl?| BuslZl) Busl2lfl Bugli0d Busl20H Busl207 Bugl206| Busl20Y Busl204 Busl203 Busl20Z| BuslZ0l

LA L2 N 2 S LS 2 R L3 S %5 N L S L5 S L o O L 5 O 5 SO 5 SO 3 N 3 N L3 N L3 N 4%

R © O 8 8 8 0 0 8 © 8 8 0 8 8 8 8

LumplZl8 Lumplil? Lumplilé Lumplil5 Lumplil4 Lumplild Lumplil? Lumplill TumplZl0 Lumpli0$ Lumpli08 Lumpli07 Lumpli0f Lumpl20S LumplZ04 Lumpli03 Lumpli0Z LumplZOl
15kE 15k2 15k2 15kA 15kA 15kE 15k2 15k2 15kA 15kR 15k2E 15k2 15k2 15kA 15kR 15kE 1.5kR 1.5kR

Cable M.P&/3

Bus M.P&/3
¥2kva ¥21va ¥21va ¥21va ¥2va ¥21va ¥21va ¥21va ¥21vn *2kva ¥21va

Cakblel229

A

blel225 =blel223 < blel221 =

ablelzzgyablel2272 . oo, able122 T ablel222 cablel22Fcablelz18
3-1/c 10p 37V/C 18 3-1yc 1085 1,c 109 3-1/c 108 a-1/c 1g) 3-1/c 109 3-1/c 109 3-1/c 109 3-1/c 109 3-1/c 10

Busl229 BuslZ2Z2 Busl227 Busl224g BuslzZ2§ Busl224 Busl223 Busl223d Busl221 Busl22Q Busl2ly

¥2 VR ¥2 VA ¥2 VA ¥2kVE ¥2 VR ¥2 VA ¥2 VA ¥2kVE ¥2 VR Y2 VE ¥2 VA

Lumpl229 Lumpl228 Lumpl227 Lumpl226 Lumpl225 Lumpl224 Lumpl223 Lumpl222 Lumpl22]l Lumpl220 Lumpl21g
1.5 kVvA 1.5 kVA 1.5 kvA 1.5 kVvA 1.5 kVA 1.5 kvA 1.5 kvA 1.5 kVvA 1.5 kvA 1.5 kVA 1.5 kVAa
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Cable M.P&/4

Bus M.P&/4

2 kva ¥2kvE 2 kva ¥2kvR 2 Eva ¥2kvR 2 va ¥2kva 2 va ¥2kva

ablel239 ble1237 ble1235 ble1233 J ablel231
ablel23§ Fablel236 Gablel234 Gablel232 ablel230

3-1/c 108 3-1/C 109 3-1/C 108 3_1,¢ 140 3-1/C 105 3-1/C 108 3-1/c 107 3-1/Cc 108 3-1/c 103 3-1/C 10

BuslZ23p BuslZ23i8 BuslZ237 BuslZ3e Busl23F Busl234 Busl23E Busl233q Busl23]1 BuslZ3p

Y2kva ¥2hva Y2kvA ¥2va Y2kva ¥2kva ¥2kvA ¥2kva ¥2kVA ¥2kva

Lumpl239 Lumpl238 Lumpl237 Lumpl236 Lumpl235 LumplZ34 Lumpl233 LumplZ32 LumplZ23]l Lumpl230
1.5 kv 1.5 kvkR 1.5 kvR 1.5 kvkA 1.5 kva 1.5 kva 1.5 kvR 1.5 kva 1.5 kva 1.5 kVa

G.2 Branches M.P7/1, M.P7/2, M.P7/3, M.P7/4, and M.P7/5 from Branch
S.D.B7 in Transform T7

Cable M.P7/1
Bus K.P7/1

Lrn [mon o e [Ren Peom fewm o Rem [Rom [Ram (ewn (eom |Rem (Ron o Rwn o [Rem [ |han

lelibe lel248 1elZds lelidd ablelZd

b1e1:a:§ab BLelZShe, o foblelzsag ) ooc dabletzs] ble1243 ’gmeur%ab blel2és blel243 shlel2tls Cablel240
3-1/C 1B 3-1/C 16 3-1/C 16 3-1/C 18 3.y 1 3-1/C 105y 0 P8 310 18510 0 5°1/C 10 3-1/C 18 3-1/C 10 3-1/C 10 5y 0 1oy 0 107 3°1/C 10

-1/C 1

BuslZ5] BuslZ54 Busl2Gp BuslZ5¢ Busl253| BuslZ5f BuslZSll Busl25) BuslZ4p BuslZ4f Bual24}] BualZ4d Buslidh BuslZ4d Busl243 BuslZ4Z BuslZ{l Buslid

v (eoa [Roe e P (e (e [eem mem Meom |Ror o (Ror o (Roe pmor (Roe o [ooe (e [

/v N R B

LumplZ57 Lurpl3é Lumpl2ss LumplZ5é Lumpls3 Lumpl2si Lumpl2sl Lumpl230 LumplZ4s Lumplids Lurpli47 Lumpl24é Lumplids lumpliéd Lumpli4d Lumpl2d? Lumpl24l LumplZé0
1.5 KA 1.5kVA L5KVA L5 KVA 1.5 kA 1.5kVA L5 kVA 1.5k 1.5kVA 1.5 KVA 1.5 kA L5 EVA L5 KVA 1.5 kA 1.5kVA 1.5 kA 1.5 k& 1.5 kVA

@
Cable M.P7/2
Bus M.P7/2

2kva 2KV ¥2kva 2kva 2kva ¥2kvn 2 kA 2kva 2kva 2KV 2kva 2 kva
blel269 blel267 Zablel265.) blel262. ablel2el Cablel238
3-1/c 1CakarA@6eR0 3-1/c 105304582888 5 4,0 o %la%@%-z%avmsm 3-1/c 102abisl26%) 3-1/C 18 maypsads 3-1/¢ 10
) ) ) ) ) ) ) ) ) ) ) )

BuslZeq BuslZef BuslZgq7 BuslZeg BuslZel Busl2ed Buslied BuslZgp Buslzel] BuslZ2dq0 BuslZi% BuslZ25H

2kva ¥2kvn 2kva kva 2kva ¥2kva 2kva 2kva 2kva ¥2kva 2kva 2kva

LumplZ269 Lumpl26f Lumpl267 Lumpl266 Lumpl265 Lumpl264 Lumpl263 Lumpl262 LumplZel Lumpl26el Lumpl259 Lumpl2sSE
1.5 kve 1.5 kvA 1.5 kvAR 1.5 kvkR 1.5 kva 1.5 kva 1.5 kvkd 1.5 kvk 1.5 kvkR 1.5 kvR 1.5 kvk 1.5 kVRh
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&2 &

&2

&

&

)]
Cable M.P7/3
Bus M.PBT7/3
¥2kva ¥2kva 2kva ¥2kvn +2%vn ¥2kva 2kva ¥2)vn +2%vn ¥2kva 2kva ¥2)vn
Cable1277
2ablel281 | Fablel279 i ablel275 4 cablel2Z Cablel270
ablel278 ablelze blel274 CableldTs
3-1/c 102abled2805 3-1/C 108 5_q,c o7 0/ C 19FIIET10E 5 1 0 (P 3-1/c 1R 3-1/c 1098RERE2IE 51/ 1P 3-1/c 10
BuslZ2g] BuslZ2B80 Busl2T7P BuslZ7f Busla2T77| Busl27f BuslZTj Busl2T7{# BuslZ273 Busl2T73 Busl2T7] Busl27
2 kVE 2 VR kv ¥21VR 2 %VE 2 kVE kv ¥2%VR 2 %VE 2 kvE kv ¥2%VR

Lumpl28l Lumpl280 LumplZ279 Lumpl278 Lumpl277 Lumpl276 Lumpl275 Lumpl274 Lumpl273 Lumpl272 Lumpl27] Lumpl270

1.5 kVAa 1.5 kVA 1.5 kVa 1.5 kVa 1.5 kVA 1.5 kVA 1.5 kVa 1.5 kVa 1.5 kVA 1.5 kVA 1.5 kvAE 1.5 kVa
[
Cable M.P7/4

Bus M.F7/4

2 kv ¥2kva 2kva kv 2V ¥2kva 2kva 2kva 2kva ¥2kva 2lkva
Cablel202 :éablelzso Zablel1288 | Gablel286. ;Sblelzgq i Lcablelzsz

g3-1/¢ 16513181%%911- 3-1/c 1 §_1f}czgf.3§3—1fc 18aple E‘-f.jg.'i—lfc 1-:5%1“‘1.1?3:2% 3-1/c 1-35539-1#@313:53—1;’(: 10

Bu=sl28F Busl29] Bus1290 BuslZ2EP BuslZEH BuslZ8) BuslZEfp BuslZ28p Busl2B84 Busl2ZE83 BuslZEZ
2 kva 2kvA Y2kVE ¥21VR 2 kvA 2kva Y2kVE Y2 kVA 2kva 2kva Y2kVE

Lumpl292 Lumpll28] Lumpl29% Lumpl289 Lumpl288 Lumpl287 Lumpl286 Lumpl28S Lumpl284 Lumpl283 LumplZB2

1.5 kvA 1.5 kvA 1.5 kvR 1.5 kvA 1.5 kvAZ 1.5 kvR 1.5 kvR 1.5 kVvAR 1.5 kvR 1.5 kVvR 1.5 kVAa
@ Cable M.P7/5
Bus M.P7/5
¥2kVA ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva
cdblel294

blel304% blel3027% ablel300< blel208% Cablel28¢ 3 = Cable1203

Eﬂ = Jgablelm)gﬂ = JSablelaol Jgableilzggﬂ = chablelz chable”“ Jga s
3-1/c 1@ 3-1/c 1@ 3-1/c 109 3-1/c 108 3-1/c 108 3-1/c 1B 3-1/c 105 3-1/c 107 3-1/c 1 3-1/cC 1&%3—1{c 105 3-1/c 10

Busl304 Busl303 Bus13(02 Busl30] Bus13(00 Busl28P BuslZ9f Busl2g7 Busl28F Busl28p Busl29g BuslZ2g

kTR 2 kVR 2 kVR 2 kVR 2 kVR 2 kVR 2 kVR 2 kVR 2 kVR 2 kvA 2 kvA 2 kvA

Lumpl304 Lumpl303 Lumpl302 Lumpl30l Lumpl300 Lumpl299 Lumpl298 Lumpl297 LumplZ29 Lumpl295 Lumpl294 LumplZ293
1.5 kve 1.5 kve 1.5 kvd 1.5 kva 1.5 kvk 1.5 kvk 1.5 kva 1.5 kvk 1.5 kvk 1.5 kva 1.5 kvk 1.5 kvid
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G.3 Branches M.P8/1, M.P8/2, M.P8/3, M.P8/4, and M.P8/5 from Branch
S.D.B8in Transform T7

Busl3ly Busl3l7 Busl3lp Busl3lly Busl3l4 Busl313 Busl3lP Busl3ll Busl3lQ Busl3(9 Busl30 Busl3(7 Busl3Qe Busl30p

Cable M.P8/1

Bus M.P8/1

f2xva ¥2kva f2xva Y21VE ¥2kva Y21VE ¥2kva Y21VE ¥2kva Y21VE f2kva Y21VE f2kva Y21VE

ablel318 ablel31l6

c j+.
able1317 able1315 ble1313 Gablel3ll able1308 ablel307

ablel1314 able1312 ablel3l0 ablelSOE‘g able1306) Cablel305
3-1/€ 1085 /0 108 a-1/c 107 3-1/C 108 4_q¢ o 3-1/C 103 3-1/c 1P 3-1/c 1633-1/c 168 3-1/c 105 3-1/c 107 371/ C 18 3-1/c 18 3-1/c 10

f2xva ¥2kva f2xva Y21VE ¥2kva Y21VE ¥2kva Y21VE ¥2kva Y21VE f2kva Y21VE f2kva Y21VE

Lumpl3lf Lumpl3l7 Lumpl3lé Lumpl3l5 Lumpl3l4 Lumpl3l3 Lumpl3l2 Lumpl3ll Lumpl3l0 Lumpl309 Lumpl30f Lumpl307 Lumpld06 Lumpll05
1.5 kvA 1.5 kvk 1.5 kvA 1.5 kvik 1.5 kvA 1.5 kva 1.5 kVA 1.5 kvk 1.5 kVvA 1.5 kva 1.5 kvA 1.5 kva 1.5 kvA 1.5 kVa

Busl333 Busl33d Busl33] Busl33] Busl32p Busl32p Busl327 Busl32p Busl323 Busl32f Busl32 Busl342 Busl32] Busl340 Busl3lp

Cable M.P8/2
Bus M.P8/2

¥2kva 2kva 2kVA ¥2kva ¥2xva 2kVA ¥2kVA ¥2kva 2kva 2kVA ¥2kva ¥2xva 2kVA ¥2kVR ¥2kva

able1332 .
able133( . able1320

ble13205ablel32880 1 1 98able1326 ble1324 ablel322%cap1a132
able1333 Cablel33 blel325
al e

ble1323
3-1/¢ 18 3_1/¢ 168 3-1/¢ 107 3-1/C 109 3-1/c 1053-1/C 108 4 q,¢ 1¢7 3-1/C 10 3 y/¢ 107 3-1/C 1 Aicn 3-1/¢ 107 3-1/¢ 1033-1/C 18 3_1/¢ 19

Cablel3l

) ) ) ) ) ) ) ) ) ) ) ) ) ) )

¥2kVA kv 2kva ¥2kvA ¥2k7R 2kvA ¥2kVA ¥2kVA kv 2kvA ¥2kVA ¥2k7R 2kvA ¥2kVA ¥2kvA

Lumpl333 Lumpl332 Lumpl33l Lumpl330 Lumpl329 Lumpl328 Lumpl327 Lumpl326 Lumpl325 Lumpl324 Lumpl323 Lump1322 Lumpl32] Lumpl320 Lumpl3l1g
1.5 kve 1.5 kvE2 1.5 kvE 1.5 kva 1.5 kvz 1.5 kva 1.5 kvk 1.5 kva 1.5 kva 1.5 kva 1.5 kvd 1.5 kvE 1.5 kvk 1.5 kVA 1.5 kVi

Cable M.PB/3

Bus M.P8/3

Buslj48Busl34] Busl34p Busl345 Busl34§ Busl34f Busl34Z] Busl34] Busl34) Busl33f Busl33p Busl33] Busl3pé Busl33p Buslij4

¥2kva 2kva ¥2kva 2kva ¥2kva ¥2kvA ¥2kva ¥2kvA #2kva ¥2kvA #2kva ¥2kvA #2kva ¥2kva #2kva

gablel348 £ablel335: Cablel33d

Cablel3ds Sablel344 5 Cablel340 able1337
ablel347 ablel1345 Cablel34 able1341 Gp1agagq Cable133d Gablel336

g ablel342
blel339
3-1/c 18 3-1/c 1 3-1/C 10 3-1/c 1 3-1/c 1 3-1/C 10 3-1/c 163 3-1/c 13 3-1/¢c 1 3—Elfc 1 3-1/c 1l 3-1/cC 10 3-1/c 18 3-1/c 165 3-1/c 10

) ) ) ) ) ) ) ) ) ) ) ) ) ) )

#2kva Y2kva #2kva Y2kva #2kva Y2kvA #2kva Y2kvA #2kva Y2kvA #2kva Y2kvA #2kva ¥2kva #2kva

Lumpl348 Lumpl347 Lumpl3sé Lumpl345 Lumpl344 Lumpl343 Lumpl342 Lumpl34l Lumpl340 Lumpl339 Lumpl338 Lumpl337 Lumpl336 Lumpl335 Lumpl334
1.5 kVE 1.5 kVE 1.5 kVE 1.5 kVE 1.5 kVA 1.5 kVA 1.5 kVA 1.5 kVA 1.5 kVR 1.5 kVA 1.5 kVAR 1.5 kVA 1.5 kVA 1.5 kVA 1.5 kVR
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@
Cable M.EB&/4

Bus M.P8/4

¥2kVR ¥2kVR ¥2kVR ¥2kVR ¥2kVR ¥2kvR ¥2kvR ¥2kvR ¥2kvR ¥2kvR ¥2kva ¥2kvR 2kva

ablel3e blel359 ble1357 blel355 blel353 Sap1e12502 0o 0 o (a9 C2Beld8

ablel360 cablel3s able1358 able1354
3-1/c 165 3-1/¢ 109 3-1/¢ 1053-1/¢ 1053-1/C 1093-1/C 105 3-1/C 183 1, 150 3-1/C 1093-1/C 168 3-1/C 109 3-1/C 1093-1/C 10

Busl36] Busl36) Busl35Y Busl35H Busl357 Busl35p Busl35y Busl3Sg Busl3s Busl3j2 Busl35] Busl3s Busl34p

¥2kVA ¥2kVA ¥2kvA ¥2kvA ¥2kvA ¥2kva ¥2kcva ¥2kva ¥2iva ¥2kva ¥2kva ¥2kva ¥2kva

Lumpl36l Lumpl360 Lumpl358 Lumpl358 Lumpl357 Lumpl356 Lumpl355 Lumpl354 Lumpl333 Lumpl352 Lumpl35]l Lumpl350 Lumpl349
1.5 kVA 1.5 kvA 1.5 kve 1.5 kvA 1.5 kVA 1.5 kVA 1.5 kVvA 1.5 kvA 1.5 kva 1.5 kvkR 1.5 kvA 1.5 kVvR 1.5 kVa

Bus M.PB/5 Cable M.P8/5

¥2kva Y2 kva 2 kvn Y2 kva ¥2lva ¥2kva Y2 kva 2 kvn Y2 kva ¥2lva

Blel371 blel360 blel3&7 able 1365 ablel3e3 Cablel3&2
ablel1370 Cablel36 ablel3ce ablel364

3-1/c 12 3-1/Cc 109 3-1/C 1 3-1/c 14 3-1/C 1 3-1/c 108 3-1/c 14 3-1/c 107 3-1/c 103 3-1/cCc 10

Busl237]l Busl370 Busl36P Busl3ef Busl3ef Busl3eg Busl3el Busl344 Busl342 Busli3dz2

¥2rvn ¥2kva 2kva 2 kva Y2lvn ¥2rvn ¥2kva 2kva 2 kva Y2lvn

Lumpl37] Lumpl370 Lumpl36f Lumpl368 Lumpl367 Lumpl36et Lumpl36S Lumpl36d Lumpl3ed Lumpl3e2
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvAR 1.5 kva 1.5 kvk 1.5 kvVa

G.4 Branches M.P9/1, M.P9/2, M.P9/3, M.P9/4, and M.P9/5 from Branch
S.D.B9in Transform T7

@

Cable M.PG/1

Bus M.P9/1

2kva ¥2kva ¥2kva ¥2kva 2kva ¥2kva ¥2kva ¥2kva 2kva 2kva ¥2kva ¥21va ¥2%va

ablel1382 blel380 ablel378 ablel376 Cablel37

NPe L EEE blel381 bl=1370 ble1377 able1375 blel373 + Cablel372
e
gz_lm 10 3-1/¢ 1093-1/C 10831 /c l'3§a3'1fc 18 3-1/c 108 3-1/c 147 3-1/C 1'§3‘1fc 18 3-1/c 1053‘1 C 13 1/c 18 3-1/¢ 10

Busl3Bf Busl38f BusliEZ Busl3§l Busl3B Busl3719 Busl37 Busl377 Busl37g Busl37y Busl3Tg Busl3iT3 Busl3TE

¥2kVR ¥2kVE ¥2kvR ¥2kvR ¥2kVR ¥2kVE 2kva ¥2kvR ¥2kVR ¥2kVA 2kva ¥2kva ¥2kVR

Lumpl3f4 Lumpl383 Lumpl362 Lumpl38l Lumpl380 Lumpl379 Lumpl378 Lumpl377 Lumpl376 Lumpl373 Lump1374 Lumpl373 Lumpl372
1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kva 1.5 kvAa 1.5 kvA 1.5 kVA | g pyp 1.5 kVA 1.5 kva
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i
Cable M.P9/2

Bus M.P9/2

¥2kva ¥2kVA ¥2kva ¥2kva ¥2 VA 2LV ¥2kVA ¥2kva ¥2kva ¥2kva
blel388
blel1394 Sablel392 chble1390 . rablel386 Cablel3&3
able139§5 cablel30 ablel389 blel387
3-1/c 10 3-1/c 12 3-1/c 1 3-1/c 18 3-1/c 105 3-1/c 10 3-1/c 18 3-1/c 108 3-1/c 108 3-1/c 10

Bus1394 Busl388 Busl3%E Bus139]1 Bus1390Q Busl38P Busl38f Busl38f Busl3f& Busl38p

¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2iva ¥2kva ¥2kva ¥2kva ¥2kva

Lumpl394 Lumpl393 Lumpl382 Lumpl398] Lumpl3S80 Lumpl389 Lumpl388 Lumpl387 Lumpl38é Lumpl3Bs
1.5 kve 1.3 kve 1.3 kvRE 1.5 kvkE 1.5 kvkR 1.5 kvkR 1.5 kvER 1.5 kvR 1.5 kvR 1.5 kVh

Cable M.P3/3

Bus M.F9/3

2R 2xva 2kvA 2kva 25va 2kvA 2kvA 2kva 2xva 2kvA ¥2kvA
4 cablel3ss
blel405 blel1403 ble1401 blel399 Chble1397 Sop1e130et
able1404 able1402 able1400 able139 able
3-1/C 109 3-1/C 108 3_1,¢c 18 3-1/c 107 3-1/C 108 3_1,¢ 147 3-1/C 103 3-1/C 1 3-1/c 1gp 3-1/¢ 10

3-1/c 10
Bu5140¥ Bu51404‘ Bu5140L Busl140

J
Bu51401‘ Busl40€‘ BuslfigL Bu51394 Bu5139}? Bu513QL Bus1395
gk\m gk\m gk\m ¥2kva gk\m gk\m gk\m gk\m gk\m gk\m ¥2kva

Lump1405 Tumpl404 Lumpl403 Lumpl402 Lumpl401 Lumpl400 Lumpl1399 Lumpl388 Lumpl387 Lumpl396 Lumpl395
1.5 kve 1.5 kvA 1.5 kvR 1.5 kvAR 1.5 kvk 1.5 kvk 1.5 kvR 1.5 kvA 1.5 kvAR 1.5 kvhA 1.5 kva

_N—

61}_______

Cable M.PG/4
Bus M.P3/4

2kva 2kva 2kva ¥2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva

E = E 0= Gablel408.- =
Cablel4lf Jlgablel-ilS able1414§ab1e141f§§abIE141?‘ able1ap TRPLE1410 E’ablelﬂogjga € 5able140?§
%3—1{c 100 3-1/c 108 3_q1/¢ 197 3-1/C 105 3-1/C 108 3_q,¢ 147 3-1/c 109 3-1/c 105 3-1/c 107 3-1/c 10

Cableld4la
3-1/c 10

Busl4lq Busl41lp Busl41f Busl413 Bus1418 Busl41ll Bus141Q Busl404 Bus1408 Busl4(7 Busl404g

2kva 2 kva 2kva 2kva 2kva 2kva 2kva 2kva ¥2kva 2kva 2kva

Lumpl4lée Lumpl4l5 Lumpl4l4 Lumpl4l3 Lumpl4l?2 Lumpl4ll Lumpl4l0 Lumpld409 Lumpl408 Lumpld407 Lumpléde
1.5 kv2 1.5 kvR 1.5 kvk 1.5 kvR 1.5 kvk 1.5 kvkR 1.5 kva 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kVi
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Cable M_P3/5

Bus M_P3/5

Len |ken |Rea fhon [een (eee |Ror feen (ke [mee [l (Ror (Rem Rom [eem e e om

lelddt . 121430 . Cableldzé leldzt lel4zz .

12143 Cibleldz8 121420 lal4182 Cableldl?
ah1e1433 “Tcan1el43 polalil . leld2s ableldz] “Gableldly
ableld 2§ 11427 a-1C 10 3-1/c 1ogablelsz

8-1/C 102 3-1/C 1073-1/C 16 3-1/C 18 3-1/C 1850, ¢ HT RPN VAR R 3-1,0 107 3-1/C 10 3-L/C L0 3-1/C 13 3-1/C 103 3-1/C 185y 1
Buzl43f Bual43® Busl43f Busl43] Busld43( Busl4Zq BualdZf Busl427 Busl4Zf Busl4Zq Busl4Zd BusldZR BusldZf BualdZ] BusldZ Buz1415% Buslilad Busl4l

oon |hen ewa o fwon o [eon eoe Ron Peen fhen o [mea [on o (eon (Rom bom [Rom (eon o (o o

v @

Lumpl434 Lumpl433 Lumpl43Z Lumpl43l Lumpl430 Lumpl4?S Iumpl4Z8 Lumpld4?? Lumpl4Zé Lumpl4ZS Lumpl4?d Tumpl4Z3 Lumpld42? Lumpl4Zl Lumpl4Z0 Lumpl4ld Lumpl4l8 Lumpldl?
1.5%WA L.5kVE LSKVA LS5KVA 1S5kvA 15kVRA 15k 15kvA 1.5kA 1.5kVA 1.5kA 1.5k2 1.5kVA 15kVE 15KVA L.5KVA LS5k L5k

APPENDIX H

H.1  Branches M.P10/1, M.P10/2, M.P10/3, M.P10/4, and M.P10/5 from
Branch S.D.B10 in Transform T8

Cable M.P10/1

Bus M.P10/1
Ba (R [Ror o [ker (ke eoe [or (Rom e [or [hor (wom ko [kor (hoe o
1e1450 1e1443 Leladg lel444 sblelidd bleldd ableld36: Cablel4ds
ablel44s] 1e1447 Gableldds ablel4ds ablel44l able1436] =blel437
3-1/C 18 gy o o 3-1/0 10 3-1/0 18 3-1ve 107 3 HC 1B ao1p0 1 s-1y0 1 s-1/0 16 a-1ve 16 -1/ 10 3-1/0 1 3-140 10 3-1/0 16 a-1/e 16 8170 10
Busl450 Busl44p Busl44® Busldd Busl4ds Busl44p Busldd Busl442 Busl44Z Buslid Busldd Busl433 Busld3f Busldd Buslijé Busl4d
LT3 L S L9 S 35 N L S5 3 N L 30 N L /32 frn (hea |Ror [Roe (Rer (ker |Roa o

&

Lumpl450 Iumpl445 Lumpl448 Lumpld47 Lumplidé Lumpldds Lumpl4idd Lumplddld Lumpld4Z Lumplddl Lumpl440 Lumpl433 Lumpl438 Lumpl437 Lumpl43& Lumpl43s
1.6 kW2 1.5 kA L.5kVA 1.5kVA 1.5 kVA 1.5 kVA L.5kVA 1.5 kVA 1.5 kVvA 1.5kVA Ll.5kVA 1.5 k2 1.5 kVA 1.5kvd 1.5 kA 1.5 k7

&b
&b
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cable M.P10/2

Bus M.P10/2

2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva

nglel‘isl = Zableld55s g Cablel451

dablel450.] ble1457 A =
:g_ablemsng gablelqsgﬂ gablelﬁgg gable145_§§able1453 able1452:§
3-1/c 18 3-1/c 168 3-1/c 105 3-1/c 168 3-1/c 108 3-1/c 168 3-1/c 108 3-1/c 108 3-1/c 10p 371/C 183 1/¢ 10

Busl4gl Busl46( Busl4sy Busl438 Bu=1457 Busl4s{ Busl45p Busl434 Busl45E Busl45f Busl43]

2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva 2kva

Lumpl46]l Lumpl460 Lumpl459 Lumpl458 Lumpl457 Lumpl456 Lumpl455 Lumpl454 Lumpl453 Lumpl452 Lumpl4sl
1.5 kvk 1.5 kvR 1.5 kvkR 1.5 kVvR 1.5 kvR 1.5 kvA 1.5 kVvR 1.5 kVvR 1.5 kvkR 1.5 kvkR 1.5 kVR

@
Cable M.P10/3
Bus M.P10/3
¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva
GebleldTly 1ie14a70 apleise blelqssgableum pleisss Lo e85 1) 1464 ablelf63: cableilsez

3-1/c 140 3-1/C 109 3-1/C 109 3-1/C 109 3-1/C 105 3-1/c 109 3-1/C 109 3-1/C 105 3-1/C 108 3_1,¢ 19

Busl47l Busl4T7( Busl46p Busl4e6f Busl4af Busl4d6 Busl4el Busl4cd Busl46p Busl4cp

¥2kva ¥zkva ¥Zkva ¥Zkva ¥2kva ¥2kva ¥2RvA ¥2RvA ¥2kvA ¥2kvA

Lumpl47]l Lumpl470 Lumpl46f Lumpl468 Lumpl467? Lumpld46t Lumpld46S Lumplé4cd Lumpld4e3 LumpldeZ
1.5 kv 1.5 kVvA 1.5 kVR 1.5 kVvR 1.5 kvka 1.5 kva 1.5 kvkR 1.5 kvAR 1.5 kVR 1.5 kVA

Cable M_P10/4

Bus M.P10/4

feva [ [hom [on Peor (Rom o (om o (Ror [eor eor o (e o (e [Ron [or [mor (o (e [Ron

Chble1430 %a 'gmausa gmmé 3}:}151484 mgmusz BQME“SD ;gmmaé Eblﬂﬂég r':gmung Cable1472
ble1433 é ] ble142s ; é ] é La1d7 o o .
so1sc 10 317G 103170 1ERRIEMERTE a-1/0 L0TE-ITC T a-1/C 1 BananananE) 3-1/0 (ERRREMREE a1 e 1EERIERATEE 310 1B s (BT ae BRI L 0

o]

Buz149(] Busl48y Busl48p Busl487 Busl48q Busl4dY BusldB§ Busl4§3 Busl4Bf Busl48) Busl4s{ Busl47q Busld7q Busl4?] Busld7p Busld47q Busld74 Busl47f Busld?

im [hom fhen [hor for (e (hom fhen [hor (o (o (hom (her fher (o o (hom (ke [hon

v ¥ 9 8 U 9

Lumpl480 Lumplésd Lumpl4gd Lumpl4a7 Lumpl486 Lumpléss Lumplésé Lumpl4sd Lumpl4s? Lumpléal Lumplésd Lumpld?d Lumpl478 Lumpl4?7 Lumplé?é Lumpli’s Lumpld?é Lumpld73 Lumpld7:
15KR 15KVA L5KWVE L5 KUR 15 KVA 15KVA 15EVA LERVE L5 KUR 15 KVA 15KVA L5EVA LERVR L5 WUR 15KVA 15KVA L5KVA LEKVR 1.5
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Cabla H.ELD/%
Zup H.E10/E

WL [ERVR O |ERVA ERVL O |RNTR O [BKVR R [ERVR O |RVR O |ERVR |ERVR (BRTL |RNTR o [EKVR 0 fOm [ERVR |REVR ERL eV (ERTL |Em [

Chblalfll

CRblal 508 fablal 507 Jarlal 0§ JatlalEld Blal 202 CRblalf00 Chblalisd rlalisd Cablaldzl

blal 510 .
Blaldse blalds3grlal 452

Cahlal 1 blal $05 Cinlal 45 wCablal 50 #21a1 801 ablal 455 ASBTL S blelds -
U0 IR e U0 IR 1910 11T 19310 18 2-1/0 1R 3-1/0 19 3-1/C 1 3-1/C 19 3-1/C 1] 3-1/0 19 3-1/C 18 3-1/0 19 3-1/C 1§ 3-1/C 1R 3-1/C 1§ 3-1/C 1§ 3-1/0 1§ 3-1/C 18 2-1/0 11

EuplSl} Buglfl] Buglfll Bugl®0§ BuglS0§ Bualf0f EuglS0f BuglS08 BuglS0) BuplS0} EBuglS0Y Budlf0) Buglf0fl Bugld3p Bupld3) BugldSf BugldSF Bupld3f Buogld®) BugldS Bupld3d Eualdd

HLVR HLVR 130 v 4309 {130 2XVR HLVR HLVR VL 130 4309 TR (R 2XVR HLVR H1VL 130 10 4309 e 2XVR

Lompl512 Lumplil]l LumplSl0 LumplS05 LomplS0R LudplS0? Lumpli0€ LanplS05 Lompl20d LomplS0} Lumplili LodplS0l LomplS00 LdpldSS LumpldS Lompld$? LoBpldSe LempldSS LumpliSd Lumpli®d LompldSd Lempldsl
UROLERR LEPWVA OLERVA LLERVA LERVA LEKVA LERKFR LEWVA 1LERVA LERVA LERVA LERVA LEKVA LEKTR LEMVA LEWVA L.ERVR L.BWWA LERVA LEKVR 1.ELKVR

H.2 Branches M.P11/1, M.P11/2, M.P11/3, and M.P11/4 from Branch S.D.B11
in Transform T8

Cable M.P11/1

Buz M.P11/1

o |Rom o fem (e [Ren em o Peer mor |Ror ewm [on (Rom |Ren [ [eon (mor o Rem (e (Yo

ablelsli

161530 able1526 ablel 5261 able]524 able1522 able1520 ablel 5161 ahlel516 jablels1s

.camema}b blelzs Ckble1527 tablel525 tsnlel523 blelsil t2blel513 t2b1el517 Chblelsls
3-1/C 19 3-1/C 163 3-1/C 169 3-1/C 167 3-1/C 18 3-1/C 107 3-1/C 16 3-1/C 10 3-1/C LB 3-1/C 1§ 3-1/C 1 3-1/C 16§ 3-1/C 16 3-1/C 15 3-1/C 168 a-1/¢ 107 37V C 185170 10

3-1/C 1

Bugl53]l BuslS3(| BualSiq BuslSZ§ BuslSif Buslble BuslSZy BuglSi4 BualdZy BualSZf BuglSZl BuslSZ() BualSly BuslSly  BualSl7 BualSls BuslSly BuslSl4  BuslSl

U L S L S 0 S L S L SO 3 s O L S L3 SO s s S L N L3-S s s SO L2 N L 3 O 0

U 8 9 v 9 @

Lumpl53]l Lumpl530 Lumpl5Z9 Lumpl5Z8 Lumpl3Z7 Lumpl5i6 Lumpl5Z5 Lumpl5i4 Lumpl523 Lumpl32Z LumplSZl Lumpl5Z0 Lumpl51% Lumpl5l8 Lumpl5l7 Lumpldlé Lumpl5l5 Lumpl5l4 Lumpl5l3
15%A 15KVA 15kVA 15kVA 1.5kAR 1.5kVA LS5kVA 15kE 15kVA 15kVE I15XA 15kKA 15kVEA 15kVA I15XR 15kA LS5kKVR 15XR 1.5kA
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@
Cable M.P11/2

Bus M.P11/2

2kVA Y2kVA ¥ kVA Y2kVA ¥ kVA Y2LVAE kA Y2LVA 2kVA ¥2kVA 2 kVA ¥2kVA

blel1543 ablel541 ablel530 oblel537 ble1535 ablelS332
ablelb42 ablelb40 ablel338 blel33e ablel534 able

3-1/c 108 3-1/c 105 3-1/c 18 3-1/c 108 3-1/c 109 3-1/C 1« 3-1/c 10 3-1/c 105 3-1/c 109 3-1/c 105 3-1/c 103 3-1/c 10

Bus154 Busl54F Busl154]l Busl34p Busl533f Busl53§ Busl533f Busl536 Busl53y Busl153f#f Busl33 Bus153

25va 21vn 25va ¥21vn 2kva ¥21cvn 2kva ¥2ivn 21va 2kvn 2iva ¥2ivn

Lumpl343 Lumpl542 Lumpl34l Lumpl540 Lumpl539 Lumpl538 Lumpl537 Lumpl536 LumplS535 Lumpl534 LumplS533 Lumpls3z2

1.5 kve 1.5 kva 1.5 kva 1.5 kvkR 1.5 kve 1.5 kve 1.5 kva 1.5 kva 1.5 kvR 1.5 kvR 1.5 kvk 1.5 kVa
Cable M_P11/3
Bus M.P11/3
LS L L S L3 S 3 S 3 SO 1 SO 20 S L SO - SO -5 L - - L -3 - -3 S L3-S 3% - 2 S L 30 Y
- blel1551 . gag 4 CablelSdd
blel559 101555 ablel5s Ceblel54% Cablalsé Cablelsd
aD1elS6lEaplatcenr o Geble15se (CED1E15p1a1gee T o Papletssel o Eable1ss? sbletsse) ?ablei&llﬁ! L ersaen
3-1/C 16 3-1/¢C 1T 31/ 109 3-L/C 10 3-1/0 160 3-1/C 16 3-1/C 16 3-1/C 16 3-L/0 16 3-1/0 10 3-1/C 160 3-1/C 100 3-1/C 169 3-1/C 109 3-1/C 107 3-1/C 107 3-1/C 100 3-1/C 10
Busl56] Busld60 Busl55§ Busl55§ Busl55Y Busl55f BuslS5p Busl55¢ Buslsh Busl55§ Busl55] BuslS5) BuslS4p BuslS4f Busl54f BuslS4p BuslS4p  Busldd
LS L L S L3 S 3 S 3 SO 1 SO 20 S L SO - SO -5 L - - L -3 - -3 S L3-S 3% - 2 S L 30 Y

9 9 @ @

Lumpl5&1 Lumpl5&0 Lumpl559% Lumpl558 Lumpl557 Lumpl556 Lumpl555 Lumpl554 Lumpl553 Lumpl552 Lumpl551 Lumpl550 Lumpl54S Lumpl548 Lumpl547 Lumpl54€ Lumpl545 Lumpl5dd
15kvA 15k 1.5kKVA 1.5kVA 1.5kVA 1.5kKVA 15k 1.5k 1.5kWA 1.5kVA 1.5kVA 1.5kVA 1.5kVA 1.5kVA 1.5 kWA 1.5kVA 1.5LkVA 1.5k

&

Busl

©Cable M.P11/4

Bus M.P11/4

*2kva 2 VR +2kva 2 RVE ¥2icva 2 VA ¥2va *2RVA ¥2va

2ablel3T0< blel568 .l CRblel566 < ZablelScas = CabklelSs2

blel563

z-1/c 193RLRR A0S 3-1/c 108epleiSed s 3-1/c 1EPPIEASEPZ 5 4,0 14 P2l s-1/0 10
=70 Busl56P Busl568 Busl567 Busl56d BuslS56F Busl56f BuslS565 Busl56R

2 VR Y2 VR 2 eva Y2 VR ¥2 VA 2 VR ¥2 VA 2 VR Y2 VR
LumplS70 LumplSed LumplS6f LumplI6e7 LumplSe6 Lumpli6eS LumplSedLumplSes LumplSe2
1.5 kvA 1.5 kva 1.5 kva 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 1.5 kVAa

H.3

Branches M.P12/1, M.P12/2, M.P12/3, and M.P12/4 from Branch S.D.B12

in Transform T8
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@
Cable M.P12/1

Bus M.P12/1

¥2kVR ¥2kva f2xvn ¥21vn Y21VE ¥2kva 21V ¥21vn Y21VE ¥2kva #2kva ¥21vn 2178 ¥2kva

ablel584 blel562 able1580 ablel378 blel5T6 ablel374 Cable1572 % CableldTl
Cablel58 able1581 ablel579 able157T ablel575 able1573

3-1/C 1053-1/C 105 3-1/C 163 3-1/C 108 3_1,¢ 105 3-1/C 108 5_1,¢ 100 3-1/C 109 3-1/¢ 109 3-1/¢ 1053-1/C 105 3-1/C 103 3-1/c 15 3-1/c 10

Iy}

Busl38f Busl3B BuslS8P BuslS8] Busl38) Busl3T7§ Busli7 Busl57f Busl5Tp Busl37p Busl574 g .57 Busld73  Busl3Tl

REA T hpeya  |R2RVR

¥2LVR ¥2kva #2%VR $21VE ¥2LVE ¥2kVA #2%VE $21VE ¥2LVE ¥2kVA ¥2kVA

Lumpl584 Lumpl383 Lumpl582 Lumpl5Bl Lumpl580 Lumpl579 Lumpl378 Lumpl377 Lumpl576 Lumpl375 Lumpl574 Lumpl573 Lumpl572 Lumpl5T71
1.5 kva 1.5 kvAa 1.5 kva 1.5 kva 1.5 kvA 1.5 kvA 1.5 kva 1.5 kva 1.5 kva 1.5 kvk 1.5 kvA 1.5 kva 1.5 kVva 1.5 kVia

Cable M_P12/2

Bus M.P12/2

Lon fhor |Ror feee (Roe ke kor [eoe [Ror (ke (Ror o Rom (hoe [eea oz |Roee [or (ko

blelg02 .
B Eaple1gny Tablel6o ab1e1598 ahlel53d able1592 ab1e1590) ab1e15a8520181587 Lantel sag)

Cablel3ss £ablel597 ble1595 blel5s3 blelzsl t2b121583 %a Cablelsas
zblel5s
3-1/C 103 3-1/C 103 3-1/C 16 3-1/C 10 5y 0 19 3-L/C 105y ¢ 17 3-1/C 16 3-1/C 16 3-1/C L0 3-1/C 1H 3-1/C 185y 1 3-1/C 10 3-1/C LG 3-1/C 10 3-1/C 167 3-1/C 10

(S R A A AN NS SRR SR S SR SN SN S N S S SN

Buale0f Busl60l Busle0) Bual53F Busl59% BuslS9y Buals3  BuslSsy Busl594 BualS§3 BuslSSf Bual55] BuslsS) BualSa Bual588 Busl5§7 BuslSge Buslhl

e |or e (Rem (e |wem (Rom o [Rer e (eom (mam o e or o (eom Rem o [eon (bon

Y,

Lumpl&0Z Iumplé0l Lumplé00 Lumpl5%9 Lumpl598 Lumpl537 Lumpl53€ Lumpl535 Lumpl534 Lumpl533 Lumpl532 Lumpl53] LumplS530 Lumpl58% LumplS588 Lumpl587 Lumpl586 LumplS585
15%A 15kKA 15kA 15KkA 15kA 15k2 15KA 15kA 15KR 15kA 15kA 15KA 15kAE 15kA 15KA 15kE 1.5kRA 1.5kA

Cable M.P12/3

Bus M.P12/3

¥2kvR 2kvR ¥2kvR 2kvR 2kva 2kvR 2kva 2kva 2kvn 2kva ¥2LVA 2 1vA

blelgld ablelédl ablelgl0 blel&08 ablel60d ablelgod Cablelé03
ablel6l3 ablelsll ablel609 ablel&07 ablel603
3-1/c 1 3-1/c 10 3-1/c 15 3-1/c 105 3-1/c 1l 3-1/c 10 3-1/c 1 3-1/c 105 3-1/c 1 3-1/c 10 3-1/c 18 3-1/c 10

Busl6l4 Buslel Busl6lf Buslel]l Buslel( Buslelp Buslal Busle0f Buslé0p Busle0p Busla04 Busla(3

¥2kva 2kva ¥2kva 2kva 2kva ¥2kva 2kva 2kva 2kva 2kva 2kva ¥2kva

Lumplél4 Lumpl6ld Lumplél2 Lumpl6ll Lumplélld Lumple09 Lumplé0f Lumple(d7 Lumplélf LumpleldS Lumplél4 Lumpleldl3
1.5 kvA 1.5 kvA 1.5 kva 1.5 kvR 1.5 kva 1.5 kva 1.5 kva 1.5 kvka 1.5 kve 1.5 kva 1.5 kva 1.5 kva
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=
Cable M.P12/4
Bus M.P1Z/4
*ZkvE *ZkvE *ZkvE *ZkvE *ZkvE *ZkvE zva zva
gakblels2Z B —— Elel6ls- gakblelsles cCablel&ls
ableleZl ablel&lg ablel&lT
3-1/c 1 3-1/c 1 3-1/c 1 3-1/c 1 3-1/c 1 3-1/c 1 3-1/c 1 3-1/c 10
Bus=s1l6223 Bus=s1l62] Bus=s1l&620 Bus=s1l&1§ Bus=sl&1lg Bus=s1&1T Bus=sl&lg Bus=sl&elp
2 leva 2 leva 2 leva 2 leva 2 leva 2 leva zewva zewva

Lumpl 622 Lumpl6e2] Lumpl620 Lumplsld Lumpl6lf Lumplel? Lumpl6elé Lumplels
1.5 EVR 1.5 EVR 1.5 EVR 1.5 EVR 1.5 EVa 1.5 EVa 1.5 kEVa 1.5 kEVa

H.4  Branches M.P13/1, M.P13/2, M.P13/3, and M.P13/4 from Branch S.D.B13
in Transform T8

Cable M.P13/1

Bus M.P13/1

¥2kVA ¥2kVA ¥2kVA ¥2LVA ¥2LVA ¥2LVA ¥2LTR ¥2LTR ¥2LTR ¥2L7R ¥2L7R ¥2L7R ¥2LVA

blel&ds Cablel633 blel631 k121629 blel627 ablels2 cablelszs
lf}(‘ﬂ

3-1/c 1%%1%%3% 3-1/c 10 3-1/c 10RPIeAE30E 51/ 1B o1 e 1BEBaYE2a B 51/ 10Ram1dreadd 31/ 10

Busl63p Busle34 Busléel Busl63f Buslé3] Busl63(] Busle2p Buslée2 Busled7 BusléZp BusledS Busle2ff Busle2

¥2kva ¥2kva ¥2kva ¥25va ¥25va ¥25va ¥25vn ¥25vn ¥25vn ¥21cva ¥21cva ¥21cva ¥21cvn

Lumpl635 Lumpl634 Lumplé33 Lumpl632 Lumplé3]l Lumplé3) LumpléZ8 Lumpl6Z8 Lumplé27 Lumpl626 Lumpl625 Lumpl6Z4 Lumpl623
1.5 kva 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvA 1.5 kvR 1.5 kva 1.5 kva
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cable M.P13/2

Bus M.P13/2
21va 21va 21va 21va 21va 21va 21va 21va 21va 2va 2va 2va 2va 2va 2va
blelés0 Cablalédd bleléde cehlelddd blelfd2 blelfdd blel3s cablel66
able1§49 ablel§47 :gablelétis ablelé'iiig :gablelé{gﬂ thablelﬁwg ble163735 able
3-1/c 105 3-1/c 103 3-1/c 105 3-1/c 105 3-1/c 105 3-1/C 105 3-1/C 108 5_, /0 147 3-1/C 1053-1/c 105 3-1/C 105 3-1/c 105 3-1/C 1053-1/c 105 3-1/c 10
Busl€3) Buslé4P Busledl Busled4] Busleédp Busled4y Buslédd Busled43 Busledl Busled] Busléed(] Busledq Busl638 Busl63] Busleds
kTR 2kVA 2kVA 2kVA 2kVA 2kVA 2kVA 2kVA 2kVA 2LVA 2LVA 2LVA 2LVA 2LVR 2LVR

Lumpl650 Lumpl649 Lumpl6d4f Lumpl6€47 Lumpl646 Lumpl6d Lumplédd Lumpl643 Lumpled? Lumplédl Lumpléd0 Lumpl638 Lumple38 Lumplée37 Lumpléle
1.5 kva 1.5 kva 1.5 kvd 1.5 kvd 1.5 kvdh 1.5 kvdh 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kva 1.5 kvia 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvd

[

cable M.P13/3

1.5 kva 1.

5 kva 1.5 kva 1.5

kva

1.5 kva

Lumple6s Lumplééd Lumplée63 Lumplé6? Lumplé6l Lumpletl Lumplé39 Lumplé3B Lumpléd7 Lumplé36 Lumpléd5 Lumplé5d Lumplée53 Lumpl632 LumpléSl
1.5 kva

1.

Bus M.P13/3
2kva LA #2kva kv 2kva LA #2kva kv 2kva LA #2kva kv 2kva LA #2kva
blel685 blel663 blelésl blel650 C§b1a1657 E blel655 blel653 ablel65l
Caplel660 _ .
3-1/c 1PIEIEEAE 51/ dRbleASeRg | TRRITHET 0y c (BlelayEsn 7 3-1/C IGRRRYESAE oy yc 1dmayesad a-1/c 18RSI -1/c 1
Busl&6) Busl&é6f Busléé Busl66f Busl6hl Busléé Busl&5P Busléed Busl65] Busl€é5fF BusleSp Buslé54 Busled Busl&5P Buslédl
2kVA 2kVA #2kvR ¥2kvA 2LVR 2kVA #2kvR ¥2kvA 2LVR 2kVA #2kvR ¥2kvA 2LVR 2kVA #2kvR

5 kva

1.5 kva 1.5 kvA 1.5 kvk 1.5 kva 1.5 kvA 1.5 kvh 1.5 kva 1.5 kva
Cable M.P13/4
Bus M.P13/4
¥2xvn ¥2xvn ¥2xvn ¥2xvn ¥2kve ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2iva
cEple1680 2blel678 ble1676 C3blel674 Cpblel672 b1el670% 101 egiablelses ablel666
ablel&78 ablel&77 blel&T3 Cablel&? ablel671 ablel6a7
3-1/c 1063 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 105 3-1/c 103 3-1/c 103 3-1/c 103 3-1/c 10
Busléd Buslé7f Buslé7f Buslé€7f Buslé7§ Buslé7y BusléTf BusléTy Buslé7d Busl€T7]l Buslé7( Buslég Buslé&é Buslé&é Buslé6é
¥2xvn ¥2xvn ¥2xvn ¥2xvn ¥2kve ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva ¥2iva

Lumpl680 Lumplé79 Lumplé78 Lumplé77 Lumplée76 Lumplé7S Lumplé74 Lumplé73 Lumplé72 Lumplé7l Lumplé70 Lumplé6d Lumplééf Lumpléeé7 Lumplésé
1.5 kve 1.5 kvc 1.5 kvkd 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvZ 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kVEZ 1.5 kVRh
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H.5 Branches M.P14/1, M.P14/2, and M.P14/3 from Branch S.D.B14 in
Transform T8

Cabla H.F14/1

Bup H.EN4/1

WIVL O [WEVR O (RRVE O [@RTR O |RRVA O [REVR [RKVR O [@RVR VR (REVRL O [RRVR O |RVR O |RRTR O (EVR [RRVR O [BRVR TR (R |ERVL |ERVR O REVR O (RETL

pulal iy cpblal 700 chnlalese hutargse pulal s el dy gy O antan iy o 2141 684 Hablal sodinia zez, CEELGLERD
B1a1 701 Blal 635 ablal 55 Blal 63K malesd) nlal 38 J‘, ‘ ablelEl 51 ‘
10 19310 19 10 18 310 18310 1 310 1 310 18 a-1e 1831 1 3-e 10 E VR sy a1 1 yn 1 aene 10 VO W e ag sy 1 nene 10 NS Wy g 1

Buglf Eugl?l) Bugl?0 EuplESp BumlfSy BuplEd) BuglfSH BuglfS§ BuglfSf BuglfS] EuglE®} BuglES| BuglE®] EuwglfBY EBualéd) Buglfd) Buglffp BuglfBf Buglfdf EugléBf BuglEBR Busll

HIVL gV {130 710 R |REkVL =130 10 iR |REVR O (fKVR {130 T |k (VR {130 10 R |REVL =130 {130 103

Lafpl703 Ludpl?0] Lafpl?00 Lufigléss Labplést Lolipléd) Lufplése Lafplest LaigléSd Lunplesd Ladplés? Lavplesl Lufplesl LaMplés Ladplés Levpled] Lufiplies Lanplél LaNplédd Luiplédd Lemplidd Lafglél
LEWA LEWVA LEKA LEKA LEWVA LEWWA LEKWA LEIWWA LEWA LEWA LEKA LIAWA LEWA LEWL LEKA LEWA LYWA LEWL LEWA LIWA LIKA LIk

@
Cable M.P14/2

Bus M.P14/2

#2kva 2kVR #2kva 2kVR ¥2kva 2LVR ¥2kva 2LVR ¥2kva 2LVR ¥2kVa kTR ¥2kVa kTR ¥2kVa

blel717 ablel715 ablel7l3 blel7ll b1e1709 cablel707 ablel705 cablel103
ablel716 ablel714 ablel712 ablel710 Cablel ) ablel706 blel1704 [Cable

3-1/¢ 1033-1/C 188 3-q¢ 17 3-1/C 103 3-1/c 103 3-1/C 10 3-1/c 103 3-1/c 19 3-1/c 167 3°HC 18 3-1/c 193-1/¢ 103 3-1/c 103 3-1/c 1033-1/c 10

Busl717Busl7lé Busl71p Busl71ff Busl71E Busl71P Busl71]l Busl7]0 Busl70f Busl70f Busl707 Busl70f Busl70p Busl70f Busl70

¥2%va 2kva ¥2%va 2kva ¥2kva 2kva ¥2kvA 2kva ¥2kvA 2kva ¥2kvA 2kva ¥2kvA 2kva ¥2kvA

Lumpl717 Lumpl7l6 Lumpl715 Lumpl714 Lumpl713 Lumpl712 Lumpl71l Lumpl710 Lumpl708 Lumpl708 Lumpl707 Lumpl706 Lumpl705 Lumpl704 Lumpl703
1.5 kve 1.5 kva 1.5 kve 1.5 kvA 1.5 kve 1.5 kva 1.5 kv 1.5 kva 1.5 kvd 1.5 kva 1.5 kvk 1.5 kva 1.5 kvk 1.5 kva 1.5 kVa

Cable M.P14/3
Bus M.P14/3

L0 L3S S £ N S 7 S L0 S - 3 N 3 S 2 3 S L' O - 33 SO L3 N 3 S 5 N | -3 N 157

ae : s . b1e1728 ae . o .
ble173 blel734 b1e173 b1£1730 blel sdiablelTze i b11720
e Es = = =1 R%hlemzs ahlngs #21EE Lablal72gFR et 4 (Cablel 72 splelTaie o \cablen7iferlelnis
3

1el735 ablel 733 ablel73l
3-1/C 102 3-1/C 109 3-1/C 103 3-1/C 109 3-1/C 100 3-1/C 107 3-1/C 100 3-1/C 107 3-1/C 109 3-1/C 100 3-1/C 10 3-1/C 188 4y ,p qqp 3-1/C 102 3-1/C 10 3-1/C 109 3-1/C 103 3-1/C 10

) ) ) ) ) ) ) ) ) ) ) ) ) Y ) ) ) ) )

[Busl73p Busl73: Busl73f Busl738 Busl73f Bual73] Busl73) Busl7Zp Busl72f§ Bual7Zf Busl72f Busl72p Busl72f Busl72§ Bual72f Busl72] Bual720 Busl7lh Busl7l

on (eon [eor o fhoa ker Ren [Rer (R (bor o |Roe ke |Ror [Rom eon [mor [Roe kor o (Ron (Ron

& Y, & Y, & Y,

Iumpl736 Lumpl735 Iumpl734 Lumpl733 Lumpl73Z Iumpl73l Lumpl730 Lumpl?29 Iumpl7Z8 Lumpl727 Lumpl7Zé Lumpl725 Lumpl724 Lumpl7Z3 Lumpl72Z Lumpl7Zl Lumpl720 Lumpl7l3 Lumpl718
15kvA 1.5kVE 1.5kVA 15kVA 15k 15kVA 1.5kV2 1.5kKVA 1.5kKVA 15kVA 15kVA 15kVA 1.5kVA 1.5k 1.5kA& 1.5kVA 1.5k 15kVA 1.5k02
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H.6  Branches M.P15/1, M.P15/2, M.P15/3, and M.P15/4 from Branch S.D.B15
in Transform T8

® Cable M.P15/1

Bus M.PL15/1

2k7L 2kva 2kva kv k7L 2kva 2kva kv k7L 2kva 2kva kv 2kvn 2kva

blel750 ble1748 blel746 ablelTé blel742 CablelT40 blel7387 Cablel737
Sﬂ §3h1e1743§ﬂ 0}5})1&1'}'4'&"}3i ablel745 Cablel?‘lﬂ%ﬂ CStahlel"."‘ifég 0}5]11&1?333B
3-1/c 19 3-1/c 19 3-1/c 18 3-1/c 1653 3-1/c 1 3-1/c 1@ 3-1/c 18 3-1/¢c 168 3-1/c 18 3-1/c 168 3-1/c 168 3-1/c 1dp 3-1/C 10

3-1/c 10|

Busl750 Busl74) Busl74f BuslT4] Busl74p BuslT74p Busl748 Busl74p BuslT74f Busl74] Busl74Q Busl73f Busl73g Busl73]

2kva 2kvn f2kva

2kvn f2kva f2kva kv 2kvn f2kva 2kva

f2kva 2kva £2kvn 2kva

Lumpl750 Lumpl749 Lumpl748 Lumpl747 Lumpl746 Lumpl745 Lumpl744 Lumpl743 Lumpl742 Lumpl741 Lumpl740 Lumpl738 Lumpl738 Lumpl737
1.5 kve 1.5 kve 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kvk 1.5 kva 1.5 kv& 1.5 kvk 1.5 kvk 1.5 kvA 1.5 kvd 1.5 kvk 1.5 kVa

Cable M.P15/2

Bus M.P15/2

¥2kva ¥2lvE ¥2 VR ¥2kva ¥2kVa ¥2lcva ¥2VE ¥2kva ¥2lvE ¥2VE

ablel760 ablel758 blel756 bleil754 Ble1752
ablel1759 ablel757 Blel1755 abl

1733 cablel751
3-1/c 105 3-1/c 105 3-1/Cc 105 3-1/c 108 3-1/c 105 3-1/c 105 3-1/c 107 - 1/€ 18 3-9,¢c 1

3-1/c 10

BuslT780 Busl73f Busl75f BuslT753] Busl75p Busl73p Busl753f Busl73f Busl73E Busl73]

2 kva ¥2 VR ¥2 VR 2 kVE ¥2kVA ¥2lcva Y2 VE 2 kva ¥2 VR Y2 VR

Lumpl760 Lumpl759 Lumpl758 Lumpl757 Lumpl756 Lumpl755 Lumpl754 Lumpl?53 Lumpl732 Lumpl751
1.5 kWA 1.5 EVR 1.5 kVvA 1.5 kvA 1.5 kvA 1.5 kKVvR 1.5 kvkA 1.5 kvaR 1.5 kVvA 1.5 kVa
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Cable M.P15/3
Bus M.P15/3
¥2kva 2kva ¥2kvn f2xva ¥2kva 2kva ¥2kvn ¥2kva ¥2kva ¥2kva ¥2kva ¥2kva f2kva
8ablel773 Cablel771. Cablel767 . Cablel763 2
Cable1769 blel765 Cablel761
5 0§Cab1el?? o;“hl 17700 Osﬂhle”"’gg gahlel?ﬁﬁa : gﬂhle”"g gahlel?ﬁgg e
a1/ 18 3-1/¢ 18 3-1/c 152478 18 a-1/c 168 3-1/¢ 108 3-1/¢ 168 3-1/¢ 1 3-17c 100 2 Y 18 3-1/c 18 3-1/c 18 3-1/¢ 10
Busz177 Busl77f Busl771 Busl77 Buzl76f BuslTe BuslT76f BuslT76f Busl76p Busl7ef BuslTé Busl742 BuslT74l
¥2kVA Y2kVA 2kVA ¥2kVA ¥2kVA Y2kVA 2kVA 2RVA ¥2kVA ¥2kVA ¥2kVA 2RVA ¥2kVA

Lumpl773 Lumpl772 Lumpl771 Lumpl770 Lumpl769 Lumpl768 Lumpl767 Lumpl766 Lumpl765 Lumpl764 Lumpl763 Lumpl762 Lumpliel

1.5 kvk 1.5 kvd 1.5 kVvR 1.5 kvR 1.5 kVa

1.5 kvE 1.5 kVvR 1.5 kVvA 1.5 kVvR 1.5 kVvR 1.5 kvR 1.5 kVR 1.5 kVi

Cable M_P15/4

Bus M_P15/4
Can o |evn o [Rwm o Rvn e (om [Ram [Rom [eem [Rom Ram [Rem b [Rem [Rom [Raem o (R
161790 lel7g3 121786 lel7a4 ablel7el 161772 121776
ah121789 an1e1787 1725 1178 an1e1781020181 7800 p) 21 774! ah121777 2blel7751Cablel 774
8-1/C 10 oy 1) 3-1/C 109 3-1/C 100 3-1/C 16 -1/ 10 3-1/C 18 3-1/C 18 5y o o 3-1/0 101 3-1/€ 16 3-1/C 109 3-1/C 160 3-1/C 107 3-1/¢ 16 ¥ /0 WM a0 10

Bual790 Busl789 Busl78f Busl78] Busl78p Busl745 Busl7a
ban [ton [bon o R R

) ) ) ) ) ) ) ) ) ) )
Busl783 Busl782 Busl741 Busl780 Busl77% Busl?7§ Busal7?7f Busl77fF Busl7??

Busl77
Cam o (beva (R |Rwa o (Roem [bm o [Rom on [l (Bom |Rom

Lumpl7%0 Lumpl78% Lumpl788 Iumpl787 Lumpl786 Lumpl?785 Lumpl784 Lumpl783 Lumpl782 Iumpl781 Iumpl780 Lumpl?7% Lumpl?78 Lumpl?77 Iumpl776 Lumpl775 Lumpl774

1.6 kWA 1.5 kWA Ll.5kVa 1.5 kVA 1.5 kVA 1.5kVRA 1.5

Wa lekva 1.5 kvA 1.5 kA 1.5kVA 1.5kVA 1.5 XVA 1.5 kVAa 1.5 kVA 1.5 kVA 1.5 kA
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