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1 [Explain electricity supply rules, as per electricity act 2003.

: city-Supply Rules _
k. i s ity distribution system as per Section 50 of

. .C
50 El;re'the rules of a particular supply authonty e ed by the State Regulatory Commission. A

tricity Act 2003, The rules or distribution code is notif



i is given below:
ally covered by this code 1s & 10
r:;ﬁo)'" for grant of connections, billing, connected load, contract ge

summary of the points g€
ry of dues from defaulting consumers (Section 56) and dealing with theft of e

1. Administrative infor
disconnection, recove
cases, elc.

2. The system of supp

3. The limitations place
furnaces, elc. ;

4. Information regarding servic : '

5. Provision necessary for all metering u_lcludm .

6. Requirements for consumer installations such as complianc

testing of an installation. . ; -
7. System of earthing prescribed and any special earthing requirements. o .
limits on capacitor installations, harmonic

8. Special requirements, such as limits to low power factor, . - j
Jimits for individual consumers at the point of common coupling and rules regarding high-voltage
installations. Use of capacitors at the consumer’s end should be in such a manner that leading power
factor does not occur, particularly at no-load or low-load conditions. The leading power factor causes
switching oscillations which are harmful to sensitive electronic equipment.

9. Information of demand, load, and diversity factors of various types of consumers and plants.

10. Tariff application for different categories of consumers.
11. Settlement of consumer disputes, appeals to ombudsman, etc.
12. Guaranteed services standards.
13. Distributed generation rules.
14. Open-access rules.
15. Demand-side management rules.
16. Schedule of general consumer charges.
17. Standard cost data for estimation.
The Regulatory Commission assures consumer protection through continuing enforcement of
1. Service quality, and
2. Guaranteed performance standards.
It can use regulatory tools to get the power utility to achieve the desired results—assist, encourage, reward,

punish (fine or penalties, etc.).

e-phase loads on a three-phase system

ts for balancing singl ‘
electric motors, steel rolling mj]j i

]y and requiremen ic
; , air conditioners, welders,

d on water heaters

¢ lines, point of attachment of supply and fuses, changeover switches, ¢,
g the location, accessibility, and protection. i
e with the wiring rules, inspection, and

2 [Explain reliability evaluation.
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7.8 Reliability Evaluation
The power system reliabili

ility studies
1. Long-term reliability evaluation:;el:; ggUCled for two purposes.

performe < g
y be undertakeg ;s posot In long-range system planning.
Stin day-to-day operating decisions including

by using either better componen’s

surveys available,
b) D.cﬁnc the criteria for system faj]
¢) List the assumptions to be used i
Developing the System model, ‘



¢) Perform failure-effects analysis and compute th iability indi
b Analyse and evaluate the resullts, P e system reliability indices.

7.8.1 Reliability Data

The scope of rel‘iability engine?ring in power systems depends upon the following:
| The collection and evaluation of component failure data and load curve model of the system.

2. Tbe definition o.f re}iability measures and the determination of reliability requirements or standards for
the various applications.

3. The development of mathematical models for system reliability, and the solution of these models.
4. The verification of the results.
_ The evaluation of results, and the preparation of recommendations.

Data collections and data banks need to be developed to the point where information will be available
about all types of equipment, failure modes, and the effects of the various environmental factors and human
errors. Methods are to be developed for cost-benefit analysis, and the necessary input information collected.
Through such studies, reliability standards can be determined for the system as a whole, for their various
parts, and for groups of consumers. Methods of simulation, system partition, and hybrid computation are to
be explored for the purpose to evaluate the composite of generation, transmission, and distribution systems.
The best allocation of reliability improvement among these parts is to be determined.

The evaluation of uncertainty in load forecasts or load-curve and component data is to be further refined,
and these analysis are to be integrated into the overall reliability models.

Short-term reliability methods are to be developed to the point where they can be made parts of online
system control programmes.

1.8.2 Reliability Programs

A commercial power-system planning computer program (see Chapter 10), i.e., WASP, IjSl?LAN, EQEAS,
which are equipped with several solution techniques, have been used by the Ce'mral Elef:tncxty A'uth.onty for
evaluating HLII adequacy. The programs are based on a contingency enumeration algogthm, which includes
the systematic selection and evaluation of disturbances, the classification of each disturbance according
0 failure criteria, and the accumulation of reliability indices. The program provides an appropriate set of
adequacy indices at each load bus and the overall HLII indices.

——
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1.8.3 Sensitivity Studies

Several sensitivity studies are carried out to examine the effect of the variations in the various power-planning
Parameters, namely, (i) variations in the electricity demand projection by 10% and 20%; (ii) low leyel of
hydro development; (iii) improvement in performance of thermal power plants; and (iv) improvement in the
System-load factor by employing available load-management techniques, etc.



7.8.4 System Reliability Analysis

The essence of total system analysis is simulation of system operation ‘“fh respect to both reliability ang
economy of electric power supply. The simulation is carried out over a peniod of tme which ts extimated 1
include most of the economic impacts of the alternatives beng studied. Om way of defining an adoquate
length of study is that which will produce., among alicmatives, differences in present worth of final-year comy
which are small compared to differences in present worth of costs for the total study period. The requiremen
is usually met by study of no more than twenty years' leagth. The simulation of f\}mn Sysicm operation is
repeated for each alternate case, the present worth of the total system cost of cach simulation being the basis
of comparison. )

It might be argued that a decision, for example, to install this or that prece of equipment today based on
study which requires assumptions about conditions twenty years hence is not realistic: no one can predict
the future. But it is impossible 10 escape making assumptions about long-range future when considering
cquiptment of long range life. If one wishes to avoid the uncertainty of future conditions by an economic study
based on today’s conditions only, he/she is in reality making the assumption that the future will be the same
as today, probably the worst assumption that could be made. So assumptions regarding future conditions are
necessary; but in total system analysis they are clear, identified. unequivocal assumptions. The 20-year study
is not a prediction of the future, but an answer 1o the question, “what if these were the future conditions, and
I made a centain decision regarding pencration™ 1t should also be noted that a 20-year study is not for the
purpose of establishing twenty yeans” worth of econoemic doctsions: it i to assist in making a current decision
using the insight obtained by considening the future

e



3 |[Explain about trading in electricity market.

din imi
11.10 Trading emand and overall resources optimisation. Trading [jc,

L RSN . 1 for meeting peak d : Lo
Hleciriclty it léeEsl:?Zm'llz‘l rlaiioing enables better utilisation of existing power resources, affords efficiep,

are granted by the " he delivery chain, and ensures better quality of power supply to the end-uge;

rs i . i that:
ll;egfi?r: i(;;zz)li gi?:ieas a mechanism to decide who should win what, without the determination resting oy
1

. i RECSs) on power exchan :
; 2 laced for renewable energy certificates ( - ges. Supple
price competition. Bids are p ch hour. The schedule 1s intended to reflect the marginal oq

bmit an increasing supply schedule for ea ] :
:l; o[;;rating the unit at various levels. The bidders cannot express directly their true preferences, which g

complicated by start-up costs and no-load coets. Consider a bidder with a generating unit that .has.substamja]
start-up costs. To express the start-up cost indirectly, the generator must guess how leng .the unit will be asked
to run. For units near the margin, an accurate guess may be impossible. The solution is to allow multi-pat
bids in which generators bid not only energy but also start-up and no-load costs. The generator can express
its true Preferences directly.

As per Subsection 26 of Section 2 of the Electricity Act 2003, a licensee participate in (rade; die dky veitee
standard hourly contracts and block contracts that commit them to injecting into or drawing from the Inter
State Transmission System (ISTS) a volume of electricity at a given hour at a market price. Transaction (2
be delivered at any point into ISTS. Hourly contracts provide considerable flexibility by allowing operale®
to fine-tune over the delivery day (purchase additional electricity or sell excess). Block contracts correspoud
to the need§ of pafticip'ants who want to buy or sell set volumes of electricity over several consecutive hov™
fizg::pogdmi;o ldentlf?ed periods in the day (peak or base), or separate hour periods through the fonowiﬂi
e da. Matchs b nd ff fo ach time block for the next day. On th day-ahead M.
power starts from 00: an place their buy or sell bids for the next day of 24 hours. The o

m 00:00 hours of the next day and i : . ta i to mention
y and continues till 24:00 hours. It is important

the exchange platform in Indj 20"
nd e . . l~ p

of the previous day with a e llows double-sided bidding. Orders are placed between 10 am. © a po*

of the state grid with ISTsmlmmun? volume of 10 MWh. The delivery point is the interconnect” ¥

market is,in principle dele, t!\e regional grid managed by POSOCO. The system price in the 02 [;nod‘

to develop a classic sllpplyf::c? ?itrt:ly Igatch'mg offers from generators .to bids from consumers . Eactﬁ'ﬁm:
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ificate (REC) A2 TR .
Renewable Energy ce:t;Af:vh of power produced from a rcré:l»:vlil(b:l;. lc:::rlt,a):l :—‘c(;?::lm& Gtiea
An REC, which rcprcse:'lglectricity Regulatory Co.mmlssnonl (l e il compunic: rene o
exchanges. The F:enlm heme in 2010. It is stipulated tha : 0 coxnpiad S will be pcnmisch
purchase obligation (RPO) sc obligations. The scheme makes it obhgasory or ¢ |.~.t‘n ution Co‘“mmics‘ :
they do not meet green c;s:rgy tive power producers (o mef:l.part of their en.c‘;tl;y needs througly g
access consumers [7], _“ndcap urchase 5% of their electricity from renewable sources. U:qcrs
State utilities are required to p buy renewable power from the market, as they do not iny
which are valid for 365 days, to buy A b bl poe
scheduling and shield traders from uncertainty surr

i\blc at
Wable

reen Chery
prefer g
olve imemlm

s rstate Transmission : |
;Egtizsued for quantum of electricity generated from renewab:: I;gtfrcez :c: on:)):: r::l?l,:r;, S<.:h eduling Gored
distances. Such electricity can be consumed loczflly and only A s ne e ‘d S t‘:ncd to the obligyeg
entities. Renewable obligation by preferential tariff may m.ake it uneconomical and technologically difficy]
to transmit electricity from renewable sources located outside the states.

2. Promotion of Standalone Systems

Since trade in RECs does not require transmission of electricity, the additional revenue from sale of \

could help improve viability of standalone systems. In the usual scenario, it may not be economical to transmi
electricity from such regions.

3. Competition in the Electricity Market

Separating RECs from electrical energy allows near cost-effective renewable energy to participate in the power:

exchange in a competitive manner. Revenue from RECs may be helpful to address the cost disadvantage
such renewable energy technologies.



4. Overcoming the Barrier of Natural Diversity g

Renewable purchase obligation limits participation to the obligated entities, the distribution licensees in the
Indian context. Additional cost due to such obligation is effectively allocated to all consumers in the area of
a distribution licensee. Environmentally concerned consumers may be willing to consume higher proportiot
of green electricity. Such consumers can purchase RECs,

Tradability of RECs would allow wider participation by NGOs, development agencies, a3 well as (be

corporate sector that may purchase RECs as a part of their social corporate responsibility under the New
Company Act 2013, Section 135, Schedule VII (ensuring environment sustainability).

Y permit lower renewable obligation.
6. Attract Investment g

The REC market would

AT rovid . : Jy-has
elec'tn‘cny generation, Thrgugh uen ;illl)l?;?pnate Opportunities for development of rcnewablc-cnc‘r?‘) givel)
participate in a competitively e mmg of RECs from electrical energy, the latter can nlsf> b‘ c\,ahlc

le{Emégy eaclogiés (o hedge elecu'icitarket o Clectricity, This would also allow investors ™ il

. 1 3 x 1 tu(
S, Would provide adeqygqe risk hedy- Price risk through electricity futures. This, in 0"
glng and, hence, encourage inVeStmcnt in rcnc‘vablc cnl:fg).

4 |Explain retail market of power market.




1.4 petail Market

cuil elcctricn.y.(sec S?CUO“A(’- 1) market exists when end-use consumers can choose their supplier from
(ing elecu-’ICllY retailers. A separate issuc for clectricity markets is whether or not consumers face real-
ige pICIN (prices based on the vlimablc wholesale price) or a price that is set in some other wiy, such s
ot annual COSLS. In many markets, consumers do not pay based on the real-time price, and, hence, have
inceative 1O reduce deman.d at times of ?ugh (wholesale) prices or to shift their demand to other periods.
response may use pricing mechanisms or technical solutions to reduce peak demand,

Generallys electricity retail re.form follows from electricity wholesale reform. However, it is possible to
m\tasingle electricity-generation .co.mpany and still have retail competition. If a wholesale price can be
wublished at @ node on the transmission grid and the clectricity quantitics at that node can be reconciled,
ompetition for retail customers within the distribution system beyond the node is possible.

Although market structures vary, there are some common functions that an electricity retailer has to be
#le to perform, or enter into a contract for, in order to compete effectively. Failure or incompetence in the
sxecution of one or more of the following has led to some dramatic financial disasters:

. Billing

1 Credit control

3. Consumer management via an efficient call centre

4. Distribution use-of-system contract

5. Reconciliation agreement

6. "Pool" or "spot market" purchase agreement

1. Hedge contracts—contracts for differences 10 manage "spot-price” risk ;
Competitive retail needs open access 10 distribution and transmission wjrcs. This, in turn, requires that

pices must be set for both these services. They must also provide appropriate returns to the owners of the

¥ies and encou i i ower plants. Independent companies should provide dislrilbuti'on
o s Ipeation of B 5 oblem which is a major concern of distribution

mll’anSmi - . A NER
dlransmission services. This solves the cherry-picking Pr wi 0 st
tilies selling retail services and the ability t0 institute “ross-subsidies, also a major concern of pure ret

s of fees, the access fee and the

:mpanies’ schemes using two transportation prices, There are W5 o \work of wires available, of the
Bl fee, The gccess fee covers the cost of having and accessing the ne ;

' arginal cost of
o use the existing transmission and distribution network. The regular fee reflects the marg

erTin Sits s 0s wires. ’
_-mng electricity through the existing network of L & eange OF clectricity contracts, €.£: Iong};::lrm
= nan alco hedge

io

"’”Sfen;w WIC CAISUIE LANSIIUDDIUIL was~ — .
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ith f w-“h a fixed price, or a combination of SPOt'",]d':'xcd . -vate low prices a5 well as the
n;ncnal contracts, In theory, competition in the retail e ons, customer cervices, billing, and pmdu;x
et of produ . f payment cond! ’ S . d the majority of end-
ots (e.g., different forms of p2Y calised and the ma)

e orall e“d-users(. I-%owcver, to date, this developm S

v ; :
¢ stayed with their historical supplier:
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8.4 Energy Efficiency

d as one of the resources during the planning stq

ra should be considere f 8 Stage (see
1 mmes
Energy-efficiency prog

: industry can take given the
; of action, as the power in
: is the least expensive COUrse < ings (kWh) made are equal to ,
b e:filzr:fv);rﬁnmem situation [13]. Energy-efficiency saving (
current economic

capacity of 1.3 times kWh of the generation plant.

Education

-Secondary schools

~BEE energy workshops
« Demand-reponse programmes .
. lE)kactncveehpigorj charging « Time-of-the-day tariffs
« Energy storage National Mission « Metering for all

on Enhanced « Billing for all
Energy Efficiency » Automatic metering infrastructure
(NMEEE)

In House: /

~Energy audit

-Energy-efficiency
Improvement programmes

Load research

-Load-profile measurements

~Domestic and agriculture consumer surveys
~Demand-side management programmes-ESCo contracts
-BEE standardisation and labeling

-BEE energy-audit schemes

Fig. 8.3 Energy-efficiency programmes
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The ISO 50001 International Standard for energy management enables power utilities to establish the
systems and processes necessary to improve ene

! ‘ : rgy performance, including energy efficiency, “?e’_ and
consumption. Implementation of this standard is intended to lead to reductions in greenhouse-gas emissions:
energy cost, and other related environme

, ! . ntal impacts, through systematic management of energy. THis
international standard is based on the Plan-Do-Check-Act continual improvement framework and incorporates

energy management into everyday organisational ractices. Th : es offer huge
potential for both lowering system-wide electricits ey g

. is
N . Costs and reducing consumers’ electricity bills. Then?'
x%czi;’lpet:; f;?ll::utf:;lsl;mssnonlsa%d distribution losses to optimum %alue As per the Energy Conservatio®
; nergy Efficiency [2] has been d6t S ;o
3 u o rvatio
Ng With cost estimates f, P 1o estimate the energy-conse

or glanning purposes of the National Elefﬂ'idtyr;luacne.

side nt
ational Mission £ E 2¢10 be accorded high priority. The Central Governm®
or Enhanced Energy Efficiency (NMEEE).



The Mi,ni‘?:: :;}::‘(:,lzrofm:zg a‘l‘:eBEE were entrusted with the task of preparing the implementation plan
for this Miss! s anell Cotiilte egz' ervices companies (ESCOs) will be enlarged. The report of the National
pevelopmem — n Power has indicated the potential for energy conservation as follows [16]:

Industrial
Agriculture gg?;
Domestic and Commercial 200/2

6 [Explain about security requirement and Disaster management.

7'11 security Requirement

The security levels differ from utility to utility depending upon the policy of quality of supply. In order to
ensure Proper quality and continuity of power supply to consumers, power-system security requirements
proadly fall under three s_lages:
power-system planning
2: power-system operating planning
_ Ppower-system control
At the planning stage, i.€., reinforcements/ expansions for utilities need long-term studies of the system

requirements in terms of the following:
|, Analysis of demand and energy forecasts/past power cuts during peak/off-peak conditions. The system
must be strengthened to meet the peak of agriculture load and other rural loads. The annual load-duration
curve is drawn from the data of daily average power peaks collected for the year. From this curve, the
energy-not-supplied ratio can be found.
Reserve margin planning in generation and transmission.
Protection system design to ensure fault clearance. This is an aspect of short-term planning.
Automated capability for system segregation—division and restoration.
Fast-acting load-shedding system which should be based not only on frequency but also on other system-
operating conditions.
Reinforcements of reactive power devices (capacitors, etc.) wherever required.
7. Interconnected power system planning

a) evaluation of power-exchange capabilities

b) joint operating studies

¢) coordinated planning of facilities

Security concerns during short-term operational planning of a power system centres around provision of

power cut or adequate operating reserve distributed over the area, and compliance of operating constraints in
generation scheduling, maintenance scheduling programmes, clc. Apart from these preventive measures in
he health of a power system before and during actual operation
alysis and control at this stage and during power-system

Ll s ol

&

short-term analysis, it is necessary (0 monitor t
to see the adequacy of the power system. Security an
control requires security monitoring.




7.12 pisaster Management

Disasters occur as Natural Calamities (earthquakes, flood, st

sabotage etc.). A culture of preparedness an
slta“dafds. creating warning system for floo

2,

&

orms etc.) and human acts (terrorist attack,
d prevention require planning. Prevention may be building better
ds or storms etc., making risk insurance. Planning involves:

Disaster-management groups should be constituted at the power-utility level.

Control rooms shall have a list of minimum manpower required for continuous operation and maintenance
of a particular utility on 24-hour basis with 2- or 3-shift operations. A complete list of personnel/experts
for operation and maintenance of the utilities shall be maintained so that in case of emergency, the

experts may be sent for quick fault finding and restoration of power supply. '
Availability of all the resources meant for tackling the disaster/restoration process should be listed and

the same should be available to the concerned members.

Alternate feedpoints should be identified for traction, defence locations, and other important areas.

The power back-up facilities like DG sets and inverters should be maintained properly and checked
periodically for readiness of operation in case of any emergency.

The transportation arrangements in case of any emergency should be decided in advance.

Spares available with various power utilities and their locations should be identified so that these could
be pressed into service within the shortest possible time.



