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INSTITUTE OF S
TECHNOLOGY
Internal Assesment Test —I
Sub: | ELECTRICAL DISTRIBUTION SYSTEMS Code: 10EE844
Date: 16/ 04/ 2018 Duration: |90 mins | Max Marks: | 50 Sem: | 8" | Branch: EEE
Answer any FIVE questions. Sketch figures as necessary.
Marks OBE
CO | RBT
la [Explain different components of planning process 05 |CO1| L4
1b |Write a note on distributed generation 05 |CO1| L2
2a |With block diagram ,explain the process of digital mapping 04 |CO6| L4
2b  [Explain engineering design with flow diagram of design process 06 |CO4| L4
3 |[Explain distribution substation with 10 |CO3| L4
1) single bus sub station
ii) Ring or mesh sub station
4 Discuss about demand side management and its benefits 10 |CO3| L2
5 [Explain the feeder system with circuit diagram in distribution system 10 |CO4| L4
Discuss the importance of voltage control on power utility system 07 |CO5| L2
6a
6 b |Write briefly about the operation criteria in distribution system 03 |CO5| L2
7a |Discuss in brief the planning criteria & standards of distribution system 08 |CO1| L2
7b Write a note on GPS 02 [CO6| L2
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1(b).

It is the process of placing generating plants using renewable sources as their source of production near to the
consumers to avoid overloading on main grid and maintain peak load demand from grid to run smoothly and to
reduce transmission losses.

It also encourages consumers to give back the extra power generated by the consumers to main grid.
Government also gives subsidies to consumers who generate power using renewable sources

4. Dispersed generation

+ Captive power generation

+ (Generation at the point of consumption
+ Utilization of renewable sources

Net metering

Renewable sources used
Fuel cells

Solar PV

Wind power

Tidal Power

Bio mass

+ + + + + +

Geothermal



Captive power supply to grid

Power utility substation
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2(a).

Digital Mapping

+ Paper maps are digitized and linked

+ Once digitization is completed — software numbers
the node — draws network diagram — calculates the
length

+ Computer processing center issues prescribed
format - data of feeders, transformer capacity,

size ,type
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2(b).

1. Design Process

PROBLEM [ CONCEPTUAL DEFINITIVE WORKING
STATEMENT DESIGN DESIGN BB DRAWINGS






=i —— - o .

AN

SIS
e

P/xc bA e S'{Q(Lmln:t it :

0‘" up/fua( L{M\jn % .
=3 pnmc_ P/(US AJ-LM OJ”LC‘ OJJt’-’“’\-

I (>Q7 "‘LL/&/\Y‘(’ C[Mt[y “_
/ - Q,Va{ua/ﬁ@‘h 7 selbuome %new\—
dz/n /Scffu;,wws
{ac}\ aulhnaﬁvt O(W?in e v /?’WVQ
Lol ners0s which Ao

2, Wwi ond  evalualed Ao

e

Sthe At Mﬂ/

Detald oty
P g ot w\uv'f. & Qu?‘fl
definmining <9 P o 4P
aod awﬂ
.7 ?uoj}’/% and /“v‘-b- b /(/L/td C

¢MMML

.axmmkim

| =

i

S



i)

TYPES OF BUS BARS

Circuit
Breakers

Isolators *
Bus-Bar

7

Isolators {
Circuit
Breakers I

Transformer

Lo
i

||

[

L)

| |
L) L)  circuit
T

Breakers

]l' Isolators

utgoing Feeders
Single Bus-Bar Arrangement
Generators @ Generators @ Generators Q
Clrcuit Crcuit
Breakers Breakers
Isolators L Isolators Lz solators
i 7]
Bus-coupler
| Bus-coupler Bus-coupler
1 Isolators

Clreuit { {
Breakers
Dutgoing Feeders

1

Outgoing Feeders l

Ring Main Arrangement

l

=SINGLE BUS BAR SCHEME
*Advantage —Lowest cost

*Disadvantage:

Maintenance without interruption of supply is not
possible.

Sub station can not be extended without completely
de-energizing the sub station

Can be used only where loads can be interrupted or
have other supply arrangements. Least flexibility.

* During breaker maintenance, the ring
is broken, but all lines remain in
service.

* [t is common practice to build major sub
stations initially as a ring bus; for more
than five outgoing circuits, the ring bus is
usually developed to the breaker-and-a-

half scheme.



Demand side planning (DSP)

Introduction

+ Electric Power Research Institute (EPRI) in
the 1980s

+ Also known as Energy Demand
Management.

+ The modification of consumer demand for
energy through various methods such as
financial incentives and education.

+ 'Scientific control of usage and demand of / %
Electricity, for achieving better load factor |
and economy, by the Licensee/Supplier’.

T ol

+ The main goal of demand side management is to
encourage the consumer to use less energy
during peak hours, or to move the time of
energy use to off-peak times such as night time
and weekencb.

+ DSM will not total energy consumption, but could be
expected to reduce the need for investments in ‘
networks. 1

We can use energy storage units. H

r‘+\



+ TOD (Time of Day) Metering and differential
pricing

+ DSM programs have planning, implementing
& monitoring activities of electrical utilities

that will modify the level & pattern of electricity
usage of consumers.

+ Two principle activities of DSM- a) Load |
shifting & b) Energy efficiency & conservation ﬁ
~a Program.

A | I
Benefits of DSM

Initiative from the consumer side is very important
for successful DSM

Reduces consumer bills
Reduces need of new equipment
Economic development

Pollution is reduced

+ + + +




Benefits of DSVI

Customer Utility
Benefits Benefits
Satisfy electricity L ower cost of
demands

service

Reduce / stabilize Improve
costs or electricity operating
bill efficiency,
Flexibility
Maintain/improve Improve
lifestyle and customer
productnnty service

e

Societal

Benefits

Reduce
environmental
degradation

Conserve
resources

Protect global
environment



Steps of DSM

|dentify target

Develop programme design
Conducting cost effective screening
Prepare

Implement

Evaluate

+ + + + + +

FEEDER SYSTEM

Feeder

. . . . . Feeders in DS — radial — only one power
Transmission line which transmit the electrical Y P

. . flow between consumer and substation
energy from the generating station to

different distributing sub-stations. i el ST LR s

supply
Alternative

loop or ring main system — two paths b/w

consumer and sub station



) FEEDER SYSTEM

' [t consists of
system
Secondary system

' Service lines

Types of Feeders
' Feeder

Parallel Feeder

' Ring Main Feeder

feeder

Zone substabon 22, 11 or 6.6 KV bus

OO C=t

20,1 or B KV rediel feaders

Primary Wires

Transformer =5 Secondary

—-___.—F‘/

Service Drop

Moter —(10L

FEEDER SYSTEM

Parallel feeder

E Subtransmission 66 kV bus E
| 66/22, 11 or 6.6 kV transformers |

Zone substation 22, 11 or 6.6 kV bus E

*m

Typically, a
large
industrial
customer

22, 11 or 6.6 kV parallel feeders usually

routed from substation to load centre using
different routes.




FEEDER SYSTEM

Ring main feeder Mesh system

Tl e
Terminal Station
0

cB) cB) c8) c8| e

Zone e Biebu it P ek
Substation:
m Fa
Siniire 4 - Meshed svsfems

FEEDER SYSTEM

* Feeder rating depends on

spot network

Nature of load, area load density, load
growth quality and continuity

* Feeder voltage level:

Voltage drop, feeder length

. mary systems- 3-0 with spur
example: spot network

It has CBs

Voltage value can be increased by capacitors



FEEDER SYSTEM

* Secondary systems- secondary DS has step down DT, Consumer services and energy meters
* To minimize cost and secondary line length ??

* Considerations for secondary system

* Load losses in transformer secondary circuits, voltage drop voltage flicker, etc

Types of secondary system

* Radial
« Parallel distribution transformers: Improved voltage regulation, improved flexibility in

accommodating load growth
* Secondary network or grid : suitable system for high load density (metropolitan cities)

* Open ring main : improved reliability

Connection between LV network and consumer end
* Service lines are taken from nearest poles

* Not more that four service lines are taken from a support

6(a).



VOLTAGE CONTROL

For proper voltage control

Regulation

kVA- km conductor loading

Voltage drop calculations

Correction of system voltage problems

Automatic voltage booster

A bl et M RS

computation
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6(b).
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7(a).

2. Planning criteria and standards

+ Criltfaria & s:[indardﬁ set of requirements
+ Rules specifications

+ Criteria and standards gives direction of master
plan |

+ Depends on vision mission and values



Planning Criteria

Perspective plan for next 15 years to meet load growth
and forecast load. Review the plan annually.

Project report for system strengthening works (both
long term and short term): poor performance of Feeder ,

addition of new technology, loss minimization plan.

DSM project reports.
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5. Standards for Voltage level
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6. Power utility would create and use load
research facilities to identify customer load
profiles

7. Number of feeders on distribution station and
length of feeder

length should not be more than 0.8 km , harmonic
distortion < 5%.

Load growth of minimum 10 yrs have to be taken
for new planning (

b Fixed LT capacitors on transformers |

8. Loss minimization : improved metering , LT line \




Planning standards

+ Rules laid by IS, IER, REC, IEC, ISO and
electricity act 2003.

+ Types of standards

-

+ + + +

7(b).

Standard cost for material and labour
System voltage

Load growth of at least 10 years.
Shunt capacitor for improvement of PF
Fixed LT capacitors on distribution
transformers.



GPS

+ Global positioning system: Earth Orbiting
satellites provide precise information on time
and position

™
GPS

+ Why GPS is used in distribution network??

To locate tap off points, transformers and other
facilities of power distribution networks

+ Can be used to capture network data for 11kV and
greater than that \
Pole to pole distance 1s fixed
Survey of India Sheets

| - T



