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2.1 Introduction

The Planning Code (PC) specifies the criteria and procedures to be applied by APTRANSCO in the planning and development of the APTRANSCO system.

Users of the APTRANSCO system shall take into account the Planning Code when planning and developing their own systems. Users are defined for the purpose of the Planning Code in para 2.3.

2.1.1
Extension of Transmission System

A requirement for reinforcement or extension of the APTRANSCO system may arise for a number of reasons including, but not limited to:

i. a development on a User’s system already connected to the APTRANSCO system as a User Development;

ii. the introduction of a new Connection Point between a User’s system and the APTRANSCO system;

iii. the need to increase system capacity, remove operating constraints and maintain standards of security to accommodate an anticipated increase in APTRANSCO Demand;

iv. transient or steady-state stability considerations;

v. the cumulative effects of any combination of paragraphs i) to iv) above.

2.1.2 Types of Extension of Transmission System

Accordingly, the reinforcement or extension of the APTRANSCO system may involve work:

i. at a Connection Point between a User system and the APTRANSCO system;

ii. on transmission lines or other facilities which join a Connection Point to the remainder of the APTRANSCO system;

iii. at or between points on the APTRANSCO system remote from Connection Points.

2.1.3 Need for Advance Planning Transmission System
The APTRANSCO system must be planned with sufficient lead time to allow any necessary statutory consents or way leaves to be obtained and detailed engineering design/construction work to be completed.  This Planning Code therefore imposes time scales for the exchange of information between APTRANSCO and Users, subject to all parties having regard, where appropriate, to the confidentiality of such information.

2.2 Objective

2.2.1 Purpose of Standards and Procedures

The standards and procedures within this PC are intended to enable APTRANSCO in consultation with Users, to provide an efficient, coordinated, secure and economical Transmission System throughout its authorized area in order to satisfy requirements imposed by future levels and dispositions of Demand and Generation.

2.2.2
How the Objectives are achieved by PC

In pursuance of the above objective, the PC:

i. defines the procedure for the exchange of information between APTRANSCO and a User in respect of any proposed User development on the User’s system which may have an impact on the performance of the APTRANSCO system;

ii. details the information which APTRANSCO shall make available to Users in order to facilitate the identification and evaluation of opportunities for use of or connection to the APTRANSCO system;

iii. details the information required by APTRANSCO from Users in order for APTRANSCO to plan the development of its Transmission system to facilitate proposed User developments;

iv. specifies the planning and design standards which will be applied by APTRANSCO in the planning and development of the APTRANSCO system.

2.2.3 Statement of Opportunity:

APTRANSCO shall publish annually a “Statement of Opportunity” which shall contain a summary of the prospective plan (Refer PC 2.5) and essential information required by existing and prospective Users whose systems are already connected and who are interested in applying for a connection.  The format of the Opportunity Statement shall be included in future versions of the Grid Code.  Till then APTRANSCO shall develop its own Format with due regard to the purpose of the Statement of Opportunity. To enable the Statement of Opportunity to be prepared, Users are required to submit to APTRANSCO the Standard Planning Data, Five Year System Plan Data and Preliminary System Planning Data as listed in Appendix-A and additional data specifically required by APTRANSCO. This data shall be submitted by 31st March of each year to cover each year of the ten succeeding years in the Plan. In the case of data being unchanged from one submission date to the next, a written statement to this effect will suffice. APTRANSCO shall make use of two-year ahead demand estimate prepared under 4.1.1 (short-term plan for operational purposes) also in preparing the Opportunity Statement.

2.3
Scope

2.3.1
Application of PC

The PC applies to APTRANSCO and to Users, and includes:

i.
(a)    Generators which are directly connected to APTRANSCO Transmission 



system.

(b) Generators having small generating units and embedded generators.

(c) ISGS.

ii. Suppliers (DISCOMS)

iii. Large Customers.

2.3.2 Application to Prospective Users

Persons whose prospective activities would place them in any of the above User categories become bound by the PC prior to their generating, supplying or consuming power, as the case may be.  All references to the various categories of User should, therefore be taken as reference to them in that prospective role, as well as to Users actually connected.

2.4
Planning Criteria

APTRANSCO and other Users using the APTRANSCO system shall follow the planning criteria in general for planning and development of the systems as detailed in Appendix-B

2.5
Planning and Development of the System

2.5.1

Prospective Plan

a)
APTRANSCO shall develop a plan (the “Prospective Plan”) which will form the basis of all further detailed planning in the power sector of A.P. All aspects of generation, transmission and distribution planning shall be done on the basis of this data. 

b)  (i)
The prospective plan will cover a period of 15 years. The forecasted values of demand, peaking power, capacity, annual energy, losses and other important power system parameters and Transmission and Generation scenarios and shortages and surpluses must be clearly depicted at the end of each five year period so that the Prospective Plan for Ten Year Period as well as Fifteen Year Period are available at any time in a single document. General guidance may be obtained from the long term National Prospective Plan prepared by CEA wherein State-wise and Region-wise data are included. Effort shall be made to prepare the State Plan within the framework of the CEA’s National Plan as far as possible.

(ii) Reconciliation of Divergences between the estimates of APTRANSCO and CEA: -

Where there is substantial difference between the load forecast values and therefore between generation requirement values for a future year, first it may be tried to reduce the gap by further realistic and systematic studies by APTRANSCO after obtaining data from CEA.  If the difference cannot be reduced the final values shall be chosen as follows.

The AP State component values as per CEA’s National Plan are adopted if they are limited by such obvious constraints as available fuel and fuel reserves or if CEA’s estimates as verified by APTRANSCO are found to be based on validated data and sound methodology as accepted by APTRANSCO.  Otherwise the values forecasted by APTRANSCO found realistic by a repeat study are adopted because APTRANSCO is answerable for the consequences of deviation between forecasted values and actual values, e.g., APTRANSCO will have to pay for excess scheduled generation not fully drawn from generators due to non-materialisation of high forecasted load and on the other hand, face consequences of shortage of generation when the total State generation cannot meet the actual load that is higher than the forecasted value in which case APTRANSCO will be forced to draw extra power not originally scheduled (if available) and pay at higher rates or alternatively resort to load shedding.

c)
APTRANSCO shall conduct a sample Load Survey covering the following categories of Customers:

i. Domestic

ii. Commercial

iii. Public Water Works, Sewage Pumping etc.

iv. Irrigation Pumping and Agriculture

v. Street Lighting

vi. Industrial

vii. Railway Traction

viii. Bulk Supply to Non-industrial consumers

ix. Public Institutions

The DISCOMs shall conduct detailed and exhaustive Load Survey covering all nine categories of customers mentioned above and furnish this data along with their plans to APTRANSCO.  Similarly all the large power consumers shall submit their expansion plans and future power requirements to DISCOMs as well as APTRANSCO.  APTRANSCO shall process all data and prepare a comprehensive plan.

The results of the sample survey by APTRANSCO are used to validate the data furnished by DISCOMs. For actual planning the data supplied by DISCOMs is used.

d)
For the purpose of planning APTRANSCO shall estimate the percentage losses occurring in various sections of the APTRANSCO system with the help of the following means:

i. On the basis of estimated peak load losses (expressed in units of power) of the APTRANSCO system determined by Load flow studies conducted with the help of computer programs.

ii. By carrying out pilot studies in typical lines, after installing meters, to determine Energy sent out and Energy received at the end of a line.

e)
APTRANSCO shall work out, on the basis of obtained data of projected Loads and losses of the system, the net Energy requirement at generation end, peak Load, installed capacity, peak availability, surplus and deficit both in Demand and Energy.

f)
APTRANSCO shall work out additional generating capacity required after taking into account the existing capacity, assistance from captive power plants, projects under construction, proposed projects under JVCs and IPPs  in the state sector and share of the state out of Central sector power projects both within and outside the A.P.

g)
For the integrated planning and development of the APTRANSCO system each User, individually and jointly, shall participate in the process for its functional requirements.

h)
In developing the Prospective Plan Guidelines no. 3 dated 28-02-2000 issued by APERC shall be complied with.

2.6 Basis of Planning

2.6.1

Generation Planning

a)
The basis of generation planning shall be the prospective plan as formulated by APTRANSCO and shall be modified from time to time to suit the circumstances in the best interests of the APTRANSCO system as a whole.

b)   
The Generator with Independent Generating Plant shall prepare a 5 year plan for its development schemes and forward the same in the manner specified in this PC for APTRANSCO.

In the case of a Generator with CDGUs, its plant will be contracted to APTRANSCO under a PPA. To the extent that a modification to plant is required, the matter shall be addressed in the context of the PPA.


c) 
Any development envisaged by a Generator with Independent Generating Plant must ultimately result in an increase of its efficiency and capacity and may involve the following works:

i) Addition of new units

ii) Renovation and modernization of existing units.


d)
Establishment of a new Generating Station sanctioned in accordance with the Electricity Supply Act, shall be subject to:

i) Approval of APERC (and therefore compliance with APERC’s Guidelines No. 3 from the proposal stage).
i). Acceptance of bid against international competitive bidding

ii). Sanction of State Government/Government of India.

iii). Power Purchase Agreement between APTRANSCO and the Generator.

2.6.2
APTRANSCO System Planning

a)
The basis of planning the development of the APTRANSCO system shall be the Prospective Plan and shall be modified from time to time by APTRANSCO to suit the circumstances in the best interests of the APTRANSCO system as a whole.

b)
APTRANSCO will formulate the prospective plan of the APTRANSCO system on the basis of the following:

i) Load flow studies

ii) Short Circuit studies

iii) Stability studies

iv) Loss of Load Probability studies (LOLP)

While conducting the above studies, APTRANSCO will take into account the transmission lines belonging to Power grid and generating units belonging to ISGS, Independent Generating Plants, JVCs and CPPs.

c)
The APTRANSCO shall prepare a 5 year plan for its own development schemes and forward the same to the Central Electricity Authority for their observations and recommendations before implementation, as provided in the Act.

d)
APTRANSCO shall comply with Guidelines No. 3 issued by APERC

2.6.3
Distribution Planning

a)
The basis of planning shall be the prospective plan as formulated by APTRANSCO; (for a DISCOM as prepared under the Distribution Code). It shall be modified from time to time to suit the circumstance in the best interest of the APTRANSCO system as a whole and shall be submitted to APERC for approval.  After a period determined jointly by APTRANSCO and DISCOMs , DISCOMs  shall independently formulate the prospective plans and submit to APTRANSCO. APTRANSCO shall validate and modify the plans, if necessary, after studying the methodology and comparing them with the historic data. Then APTRANSCO shall consolidate the prospective plan for the entire state and use this for formulating the prospective Transmission Plan.

b)
After grant of a License for distribution and sale of electricity in a Licensed Zone, the Supplier (Licensee) shall conduct a verification of the existing loads, loading of the substations, feeders and distribution mains.  He shall then formulate system improvement schemes and new schemes to be included in the planning and development of the Distribution system, to cater to the existing loads in the most economical and efficient manner and to account for the load growth envisaged in the plan period. The supplier shall comply this Planning Code and the Distribution Code.

c)
The Suppliers shall prepare a 5 year plan for their development schemes in the manner specified in this Planning Code and the Distribution Code and forward the same to APTRANSCO and to APERC. The Development Plans approved by APERC are to be implemented and APTRANSCO’s transmission system planning shall be made compatible with the requirement of these schemes.

2.7 Planning Procedure

2.7.1 Coordinating Entity

APTRANSCO will coordinate the planning of the Users connected to the APTRANSCO system who shall provide planning data in the manner prescribed herein.

2.7.2 Information to be furnished to APTRANSCO

The Generator or Supplier connected or seeking connection to the APTRANSCO system shall be required to furnish information and data to APTRANSCO as specified in the PC. Generators planning to install CC GT Plant shall furnish the output for various combinations of Gas and Steam Turbines.

2.7.3 Information to be furnished by APTRANSCO

APTRANSCO will furnish information and data to the Generator or Supplier connected or seeking connection to the APTRANSCO system on request, as specified in the PC.

2.8

Planning Data to be supplied by APTRANSCO  

2.8.1
General

Information and data shall be supplied by APTRANSCO to the Users upon request, relating to a part or parts of the APTRANSCO system as specified in the request, to enable them to assess opportunities for connecting to and using the APTRANSCO system. Such information and data are subject to reservation mentioned in Sections 2.8.4 and 2.8.5, and shall include but not be limited to the data specified in Sections 2.8.2 to 2.8.5.

2.8.2 APTRANSCO System Data

a)
APTRANSCO system data consists of salient features of the existing system and future system as contained in the Perspective Plan. Such data shall include the following:

i)
Single line diagram of the APTRANSCO system indicating the existing lines and proposed lines (shown dotted)

ii)
Map of A.P. showing the existing lines of the APTRANSCO system and proposed lines (shown dotted) scale: 1cm = 10 km.

b)
Distribution Data

Data shall be confined to Grid Substations indicating 33kV outlets. APTRANSCO will furnish a single line diagram of the Grid Substation nearest to the area in which the Supplier operates.

c)
APTRANSCO shall publish the list of preferred points of connection to APTRANSCO.

d)
APTRANSCO shall also furnish to Users the data specifically required by them. APTRANSCO shall obtain prior consent from a User for supplying the data of that User to another User.

2.8.3 Data to be furnished by APTRANSCO on Demand

APTRANSCO will furnish any other information as may be reasonably required to enable a User to identify and evaluate the opportunities available when connecting to and making use of the part or parts of APTRANSCO system specified in the request.  If so required, APTRANSCO will also offer its views as to the suitability of the parts of the APTRANSCO system specified in the request for new connection and withdrawal of further quantities of electricity.

2.8.4 Charges for Data
APTRANSCO shall be entitled to charge the User requesting any APTRANSCO system data any  reasonable costs in providing the data and shall notify the User of such costs within a reasonable time (not exceeding fifteen days), after receipt of specific request. Subject to the User agreeing to pay the cost as notified within the specified time the APTRANSCO system data shall be furnished within one to two months following the User’s request depending upon the nature and complexity of the data required.

2.8.5 APTRANSCO’s Right to withhold Information
APTRANSCO shall be entitled to withhold any APTRANSCO system data if in the reasonable opinion of APTRANSCO disclosure of such information would seriously and prejudicially affect the commercial interests of APTRANSCO. However APTRANSCO shall not withhold the minimum data where it is clear, that the User cannot carry out his business without such data.

2.8.6 Confidentiality of Data

All data supplied by APTRANSCO to any User or vice versa shall be treated as confidential and should not be divulged to a third party. The data shall be used only for the purpose for which it is furnished.

2.9
Planning Data Requirements of Users

2.9.1

Disposition of Data to be supplied by Users to APTRANSCO

Each User shall furnish data to APTRANSCO regarding its system:

a) to update the data base for carrying out system studies and system planning for APTRANSCO  ;

b) to formulate the overall annual plan for APTRANSCO system within the 5 year plan;

c) to formulate the overall 5 year plan for the APTRANSCO system;

d) to review the progress of new projects and developments earlier approved within the 5 year plan and 

e) to confirm compliance with the requirements under its License and under the CTI.


2.9.1.1
(a)
Generators directly connected to APTRANSCO Transmission System, 

DISCOMs and large consumers shall furnish data as per the Annexures of the Code.

(b) Generators having small units and embedded generators shall furnish data in the formats prescribed by APTRANSCO for each entity.

(c) In respect of ISGS the data shall be obtained by APTRANSCO direct from ISGS or from SREB and SRLDC in the formats mutually agreed.

2.9.2 Categories of Planning Data

To meet the requirements mentioned above the planning data from Users shall be categorized as follows:

a) Standard Planning Data 

b) Detailed Planning Data;

c) Annual System Planning Data;

d) 5 year System Plan Data;

e) Works in Progress Data;

f) Completion Data

g) Preliminary Project Planning Data

h) Committed Project Planning Data

Every User shall furnish this data in relation to each Fiscal Year to APTRANSCO by 31st March of each year.

2.9.3 Additional specific Data and Confidentiality 


In addition to the above, APTRANSCO may, following receipt of the Planning Data, seek clarification and/or additional information from User in respect of the data provided.

Until such time as a Connection Agreement is entered into between APTRANSCO and the User, the data shall be treated as confidential by APTRANSCO and shall not be disclosed to third parties.

2.9.4
Preliminary Project Planning Data

The following Project Planning Data shall be provided:

a)
Data submitted at the time of application for connection to or use of the APTRANSCO System shall be termed as Preliminary Project Planning Data.

b)
Preliminary Project Planning Data shall normally contain only Standard Planning Data unless Detailed Planning Data is specifically requested by APTRANSCO to permit detailed system studies.

2.9.5
Committed Project Planning Data

After the offer for a Connection Agreement has been accepted by the User the data submitted earlier and data subsequently received by APTRANSCO under the PC shall be termed as Committed Project Planning Data. This data shall form the background against which planning of the APTRANSCO system shall be undertaken. Accordingly, Committed Planning Data will not be treated as confidential to the extent that:

a) APTRANSCO may include this data in their System Data in accordance with Section 2.8.2 of this PC.

b) APTRANSCO may disclose this data to other Users while considering application from them for connection to and/or use of the APTRANSCO system, as may be considered proper and relevant for the purpose.

Committed Project Planning Data shall normally contain both Standard Planning Data and Detailed Planning Data.

2.9.6
Registered Project Planning Data

Before physical connection of a User to the APTRANSCO system it is necessary that any estimated data contained within the Committed Project Planning Data be replaced, where practicable, by validated actual values and by updated forecasts for future data items such as Demand. Such data at this stage shall be termed as Registered Project Planning Data. APTRANSCO shall treat this data as confidential, save that:

a) APTRANSCO may disclose such data as APTRANSCO System Data.

b) APTRANSCO may use this data while considering application from other Users for connection to or use of the APTRANSCO system. This may involve disclosures of the data to a third party.

2.10 Standard Planning Data

2.10.1
Generators

a) The data required shall be as listed in paragraph A.1, Part-I Appendix-A.

b) The data shall be submitted along with the application for new connections, for additions of a new Generating Unit, for any modification of Plant or equipment which may materially affect the performance of the APTRANSCO system.

c) The data shall be submitted by Users connected to the APTRANSCO system in accordance with paragraph 2.9.2

2.10.2
Transmission

a) The data required shall be as listed in paragraph A.2, Part-I Appendix-A.

b) The compilation of the data is the internal matter of APTRANSCO and as such APTRANSCO shall make arrangements for getting the required data from different Divisions of APTRANSCO to update its Standard Planning Data in the format prescribed.

c) The data shall be updated in accordance with Section 2.9.2

2.10.3
Distribution

a) The data submitted shall be as listed in paragraph Part-I A-3 of Appendix-A.

b) The data shall be submitted along with application for new connections, for addition of new lines and substations for any modification of lines and equipment which may materially affect the performance of the APTRANSCO system.

c) The data shall be submitted by Users connected to the system in accordance with Section 2.9.2.

d) In the case of CCGT modules the outputs for various possible combinations of Gas Turbines and Steam Turbines are to be furnished. Other data of CCGT modules shall be furnished by the Generators as specifically required by APTRANSCO.

2.10.4 Formats
In all cases data must be submitted in the format prescribed in the Appendix and supported with a note covering the items not included in the Appendix.

2.11
Detailed Planning Data

2.11.1 Formats

The data required shall be as listed in paragraph Part-2 Appendix-A.

2.11.2 Data of Existing Users

Generators and Suppliers already connected to the APTRANSCO system shall provide the data at the end of each financial year ending on 31st March, no later than April 15 on a routine annual basis.

2.11.3 Data of Prospective Users

The data shall be submitted by all Generators and Suppliers seeking connection to the APTRANSCO system.

2.12
Annual System Plan Data

2.12.1 Format

The data required shall be as listed in paragraph Part 3-A, Appendix-A, Annual System Plan Data.

2.12.2 Time Scale

All Users connected to the APTRANSCO system at the end of each Fiscal Year ending on 31st March, on a routine shall submit the data by April 15 on annual basis.

2.13
Five Year System Plan Data

2.13.1 Proforma
The data required shall be as listed in paragraph Part III-B.

2.13.2 Time Scale
All Users connected to APTRANSCO system at the end of each Fiscal year ending on 31st March, shall submit the data by April 15 on a routine annual basis.

2.14
Works in Progress Data

2.14.1 Proforma
The data required shall be as listed in paragraph C, Part-3 of Appendix-A.

2.14.2 Time Scale
The data shall be submitted on a routine annual basis by all Users connected to the APTRANSCO system at the end of each Financial year ending on 31st March, by April 15.

2.15 Completion Data

2.15.1
Format

The data required shall be as listed in paragraph D, Part-3 of Appendix-A.

2.15.2 Time Scale

All Users connected to the APTRANSCO system at the end of each Financial year ending on 31st March, shall submit the data by April 15, on a routine annual basis.

2.16 Additional Data


If, for carrying out planning or for discharging other functions of a utility, additional data other than what is prescribed in this PC and its Annexures is required by the utility from another utility, such data may be exchanged by mutual consent at any time between the utilities subject to the general conditions and reservations mentioned in this PC.

2.17 Waiving of Data

Supply of certain items of data prescribed in this PC may be waived at any time by means of a written statement by the recipient utility on request by the supplying utility.

2.18. Planning for Upgradation and Modification of Existing Equipment and Systems: 

2.18.1
Introduction 

This Sub Section deals with Planning for enhancement of performance of existing systems and equipment. The process may involve modification and / or total replacement of control equipment by executing a series of low cost works but not the main equipment. Minor modifications and repairs to main equipment only come under the scope of this Sub-Section. All utilities are expected to identify areas wherein modification works by investing small amounts would yield considerable qualitative and/ or quantitative benefits and to evolve plans for improving performance of their systems. APTransco shall initiate and coordinate the programmes of Users in evolving plans for renovation, modification, rehabilitation, upgradation, modernization, automation and computerisation.  Works requiring large investment such as those involving new lines and sub-stations are outside the scope of this Sub-Section.

2.18.2
Objectives

The goals of such plans involving small investment are improving performance of equipment, quality of power supply, Grid stability and security and economy, reduction of energy losses and enhancement of safety standards and life of equipment.

2.18.3
Transmission System

APTransco shall evolve schemes to enhance the performance of its transmission system. The areas in which such improvements are planned are determined by APTransco from time to time. However examples are given below: -

i) Wherever existing relays are not fast enough the relays shall be replaced by fast acting relays.

ii) The circuit breakers with long opening time are to be replaced by breakers with short opening time.

iii) Carrier inter-trip for EHT feeders is to be provided. 

The security and stability of the grid are enhanced by actions (i), (ii) and (iii) without large investment. 

Users may require APTransco to modify its protection and control system and carry out minor modifications to the transmission system to prevent adverse impact on their systems. On studied consideration of the User’s proposals APTransco may accept to implement them.

2.18.4 Distribution Systems


Discoms shall prepare plans for modification of their protection and switchgear and for installation of under frequency relays and obtain concurrence of APTransco. APTransco may advise suitable modifications and improvements to the distribution system like special maintenance and replacement of a few weak parts in order to reduce frequent fault trippings and their impact on the transmission system. (The schemes of DISCOMs to enhance sub-station capacities, for new lines, for reconductoring and re-configuration of lines for loss reduction and voltage improvement and to cater to load growth are not dealt in this Sub-Section).


Also when the parts of APTransco system at particular points are overloaded due to low power factor of power drawn by Suppliers the problem can be immediately mitigated by the action of DISCOMS by urgently installing shunt capacitors. APTRANSCO may require DISCOMS to install capacitors at specific locations urgently by invoking this Sub-Section of Planning Code.  Failure to install capacitors by DISCOMS entails compulsory load relief. The foregoing is one instance wherein APTRANSCO requires modification / improvement of Distribution system to mitigate the strain on parts of Transmission System.

2.18.5 Generating Stations

APTransco may advise particular Generators to install Power System Stabilizers for their alternators if they are found essential for enhancing grid performance after detailed studies. APTransco may also advise generators to replace / modify AVR and turbine governors. The Generators shall carry out any modifications recommended by APTransco if technically feasible.  Under this provision  APTransco shall not demand replacement of the main capital equipment. The cost of modification is borne by the Generators though carried out at the instance of APTransco for enhancing grid stability and security. The specifications of the existing equipment (e.g. Excitor, Governor and AVR) shall be furnished by the Generators to APTransco on request for study and examining the suitability vis-à-vis grid performance and for advising modifications / replacements.

2.18.6 Time Scales

Two-year plans (April to March year is followed) are prepared by APTransco and all Users for Renovation and Modification works in their systems and are finalized in January every year. The programme for the first year is updated. The two-year R&M plans of the Users shall be submitted to APTransco before 31st January. The plan of APTransco is submitted to APERC before 31st January. The R&M plan of APTransco or extracts from the plan are supplied by APTransco to any User on request. APERC may direct APTransco to revise its two-year R&M plan. APTransco shall either approve or indicate revisions of User’s plans before 31st March.

2.18.7
 Implementation

The implementation of modification works may be re-scheduled or postponed by mutual consent. A utility may request for postponement for technical reasons or due to funding difficulties. If no agreement is reached between the utility proposing modification works and another utility, which is required to execute modification works, the matter is resolved by the procedure prescribed by Section 1.5 of General Code.

Section 2.  Appendix A
PLANNING DATA REQUIREMENTS

PART –1 Standard Planning Data

(Note: CR.IEEE stands for reference to the relevant IEEE Committee Report)

A.1
Generation

A.1.1
Thermal (Coal based)

I.  Connection

	1
	Point of connection
	(Give single line diagram of the proposed connection with the system)

	2
	Step up voltage for connection
	(kV)

	3
	Approximate period and confirmation
	


II.  Station Capacity

	1
	Total Station Capacity (MW)
	(State whether development will be carried out in phases and if so, furnish details)

	2
	No. of units & unit size
	MW


III.  Generating Unit Data

	1
	Steam Generator
	(State type, capacity, steam pressure, steam temperature etc.)

	2.
	Steam turbine
	(State type, capacity)

	3.
	Alternator
	a)
Type

b)
Rating (Sn and Pn in MVA and MW)

c)
Terminal voltage (Vn in kV)

d)
Rated Power Factor

e)
Reactive Power Capability(MVAr)at full MVA in the range 0.95  pf leading & 0.85 lagging

f)
Short Circuit Ratio

g)
Direct axis transient reactance (% on MVA rating)

h)
Direct axis sub-transient reactance (% on MVA rating)

i) Auxiliary Power Requirement (MW)

j) Reactive Capability Curve

k) Open Circuit Saturation Curve

	4.
	Generator Transformer
	a) 
Type

b)
Rated Capacity (MVA)

c)
Voltage Ratio (HV/LV)

d)
Tap change Range (+% to -%)

e)
Percentage Impedance (Positive Sequence at Full load)


IV.  

	1
	Total power in (MW and MVA) required for auxiliaries
	

	2
	Total external power required for start-up
	


A.1.2
Hydro Electrical

I.   Connection

	1
	Point of connection
	(Give single line diagram of the proposed connection with the APTRANSCO system)

	2
	Step up voltage for connection
	


II.  Station Capacity

	1
	Total station capacity (MW)
	(State whether development will be carried out in phases and if so furnish details)

	2
	No. of units & unit size in (MW)
	


III. Generating Unit Data

1.
Operating Head (in mt.)


Maximum


Minimum


Average

2.
Turbine (State Type and capacity)

3. 
Alternator


a)
Type


b)
Rating (MVA)


c)
Terminal voltage (kV)


d)
Rated Power Factor

e) Reactive Power Capability (MVAr) at full MW in the range 0.95  pf leading & 0.85 lagging


f)
Short Circuit Ratio


g)
Direct axis transient reactance (% on MVA rating)


h)
Direct axis sub-transient reactance (% on MVA rating)


i)
Auxiliary Power Requirement (MW)

j)   Reactive Capability Curve

k)   Open Circuit Saturation Curve

4. Generator Transformer

a)
Type

b) 
Rated Capacity (MVA)

c) 
Voltage Ratio (HV/LV)

d) 
Tap change Range (+% to -%)

e) 
Percentage Impedance (Positive Sequence at Full load)

A.2
Transmission

Note:
The compilation of the data is the internal matter of APTRANSCO and as such APTRANSCO shall make arrangements for getting the required data from different Departments of APTRANSCO to update its Standard Planning Data in the format given below:

1)
Name of Line (Indicating stations and substations to be connected)

2)
Voltage of line (kV)

3)
No. of Circuits

4)
Route length (KM)

5)
Conductor sizes

6)
Line Parameters (PU and ohmic values)


a)
Resistance/Km


b)
Inductance/Km


c)
Susceptance/Km (B/2)

7)
Approximate power flow expected (MW)/MVAR

8)
Terrain of route (Give information regarding nature of terrain i.e. forest land, fallow land, agricultural and river basin, hill slope etc.)

9)
Route map (To scale)(Furnish topographical map showing the proposed route showing existing power lines and Telecommunication lines)

10)
Purpose of connection
(Reference to scheme, wheeling to other States etc.)

11)
Approximate period of construction

A.3
Distribution

I.
General

	1
	Area map (to scale)
	(Marking the area in the map of A.P. for which Distribution License is applied for)

	2
	Consumer Data
	 (Furnish categories of consumers, their nos., and connected loads)

	3
	Reference to Electrical Circle presently in charge of the Distribution
	


II.
Connection
	1.
	Points of connection
	(Furnish single line diagram showing points of connection)

	2.
	Voltage of supply at points of connection
	

	3.
	Names of Grid Substation feeding the points of connection
	


III. Lines and Substations

	1
	Line Data
	(Furnish lengths of line and voltages within the Area)

	2
	Substation Data
	(Furnish details of 33/11 kV Substation 11/0.4 kV Substations, capacitor installations)


IV. 
Loads
	1
	Loads drawn at points of connection
	

	2
	Details of loads fed at EHT if any
	(give name of consumer, voltage of supply, contract demand and name of Grid substation from which line drawn, length of EHT line from Grid SS to consumer’s premises)


V.
Demand Data (For Loads of 30 MW and Above)

(NOTE: This information is required from Non-Tariff consumers requiring connection)

	1
	Type of load
	(State whether furnace loads, rolling mills, traction loads, other industrial loads, pumping loads etc.)

	2
	Rated voltage and phase
	

	3
	Electrical loading of equipment
	(State number and size of motors, types of drive and control arrangements)

	4
	Sensitivity of load to voltage and frequency of supply
	

	5
	Maximum Harmonic content of load
	

	6
	Average and maximum phase unbalance of load
	

	7
	Nearest substation from which load is to be fed.
	

	8
	Location map to scale
	(Showing location of load with reference to lines and substations in the vicinity)


VI.
Load Forecast Data

i.
Peak load and energy forecast for each category of loads for each of the succeeding 10 years.

ii.
Details of methodology and assumptions on which forecasts are based.

iii.
If supply is received from more than one Sub-station, the sub‑station wise break up of peak load and energy projections for each category of loads for each of the succeeding 10 years along with estimated daily load curve.

iv.
Details of loads 5 MW and above.

a.
Name of prospective consumer.

b.
Location and nature of load/complex.

c.
Substation from which to be fed.

d.
Voltage of supply.

e.
Phasing of load.

PART –2 (Appendix A) - Detailed Planning Data (Generation)

A-4  (For Routine Submission)

A.4
THERMAL POWER STATION (COAL BASED)

I.
General

1.
Name of Power Station

2.
No. and Capacity of Units (MVA)

3.
Ratings of all major equipment.


a)
Boiler (Steam temperature/Pressure)


b)
Coal Mill (HP)


c)
Feed Water Pumps (HP)


d)
ID Fans (HP)


e)
Turbines (HP)


f)
Alternators (MVA)


g)
Generator Transformers (MVA)


h)
Auxiliary Transformers (MVA)

4.
Single line Diagram of Power Station and switchyard

5.
Relaying and metering diagram

6.
Neutral Grounding of Generators

7. 
Excitation control (what type is used? e.g. Thyrister, Fast Brushless?)

8. 
Earthing arrangements with earth resistance values.

II.
Protection and Metering

1. Full description including settings for all relays and protection systems installed on the Generating Transformer, Auxiliary Transformer and electrical motor of major equipment listed, but not limited to, under I.3 (General)

2. Full description including settings for all relays installed on all outgoing feeders from Power station switchyard, Tie breakers, incoming Breakers.

3. Full description of inter-tripping of Breakers at the point or points of connection with APTRANSCO system.

4. Most probable fault clearance time for electrical faults on the User’s system.

5. Details of Tariff and Operational Metering including Instrument Transformers and Cables on Secondary Side.

III.
Switchyard

1.
In relation to interconnecting transformers between Transmission High Voltage system and the Generator Transformer High Voltage System.

a) Rated MVA

b) Voltage Ratio

c) Vector group

d) Positive sequence reactance (at maximum, minimum, normal Tap) (% on MVA)

e) Positive sequence resistance (at maximum, minimum, normal tap) (% on MVA)

f) Zero sequence reactance (% on MVA)

g) Tap changer range (+% to -%) and steps

h) Type of Tap changer (Off/On)

2. 
In relation to switchgear including Circuit breakers, Isolators on all circuits connected to the points of connection.

a) Rated voltage (kV)

b) Type of Breaker (MOCB/ABCB/SF6)

c) Rated short circuit breaking current (kA) 3ø

d) Rated short circuit breaking current (kA) Sø

e) Rated short circuit making current (kA) 3ø

f) Rated short circuit making current (kA) Sø

g) Provisions of auto reclosing with details

3. 
Lightning Arresters, Technical data

4. 
Details of PLCC equipment installed at points of connections.

5. 
Basic Insulation Level (kV)


a)
Bus bar


b) 
Switchgear


c) 
Transformer Bushings


d) 
Transformer windings

IV.
Generating Units

a)
Parameters of Alternators

1. Rated terminal voltage (kV) (Vn)

2. Rated MVA (Sn)

3. Rated MW(Pn)

4. Rated Stator Phase current In in A

5. Rated Power Factor Cos (
6. Nominal Frequency (Fn  Hz)

7. Nominal Speed ( Nn in rpm)

8. Inertia Constant (MW Sec./MVA)H

9. Short Circuit Ratio (Kc)

10. Direct–Axis Synchronous Reactance (unsaturated) {X d1 in p.u}

11. Direct-Axis Transient  Reactance (unsaturated) {X’ d1 in p.u}

12. Direct-Axis Sub-Transient Reactance (unsaturated) {X” d1 in p.u}

13. Quadrature-Axis Synchronous Reactance (unsaturated) {Xq1 in p.u} 

14. Quadrature-Axis Transient Reactance (unsaturated) {X’q1 in p.u}

15. Quadrature-Axis Sub-transient Reactive (unsaturated) {X”q1 in p.u}

16.  Leakage Reactance (Stator ) { XL in p.u}

17. Stator Resistance per phase at 75 0c { Ra in ohms}

18. Direct-Axis Transient Open Circuit time Constant (unsaturated) {T’do in sec}

19. Direct-Axis Sub-Transient Open Circuit Time Constant (unsaturated) {T”do in sec}

20. Quadrature -Axis Transient Open Circuit Time constant (unsaturated) (T’ qo in sec}

21. Quadrature -Axis Sub-Transient Open Circuit Time Constant (unsaturated) {T” qo in sec}

22. Open-Circuit Saturation Curve

23. Generator Capability Curve.
b)
Parameters of Excitation Control System

1. Exciter type


2. Exciter Rated Output Current (I FD rated in Amp)

3. Exciter Rated  Output Voltage (output voltage of control amplifier ) {EFD in V}

4. Exciter Ceiling Current along with Transient Time Capability {IFD ceiling, t ceiling}

5. Exciter Ceiling Voltage (max output voltage of control amplifier {EFD max in V}

6. Excitation System Transient Response with rise time (tr.), overshoot and setting time (tg.) 

7. Excitation System Open-Loop frequency Response characteristic with time low frequency gain (G), Cross-over frequency (WC), phase margin (( m) and gain margin (GM)

8. Excitation System closed loop frequency Response characteristic with band -width (WB), peak value of gain characteristic (Mg) and the corresponding frequency (WM) at which this peak occurs.

9. Dynamic characteristics of under excitation limiters.

10. Dynamic characteristics of over excitation limiters.

11. Detailed block diagram of entire excitation system showing transfer functions of individual elements.

12. Based on the exciter type as defined in the IEEE Committee Report on excitation system models for power system stability studies the following parameters shall be provided along with any other parameter which is relevant to the excitation system type as determined in the CR-IEEE.  All parameter ranges shall be provided.

KA

- Voltage Regulator Gain

TA 

- Voltage Regulator Time Constant.

VR max
- Voltage Regular Max Output.

VA max, VA min – Regulator Internal Voltage Maximum and Minimum.

c)
Parameters of Governor

1. Governor type. (based on CR-IEEE)

2. Governor gain (KG in MW/HZ) along with Governor gain range as defined in CR-IEEE.

3. Speed Relay Time Constant (TSR) along with range.

4. Valve positioning servomotor time constant (TSM) along with range.

5. Governor value opening rate limit (Cv. open)

6. Governor valve closing rate limit (CV. Close)

7. Governor valve limit (CV. Max and CV. Min)

8. Governor droop along with droop setting range ( R)

9. Based on the compound steam turbine system in CR-IEEE the following parameters shall be provided where appropriate.

TCN 
- Steam Chest Time Constant {control values to HP (VHP) exhaust}

TRH, TRH1  ---- Reheat time Constant {control values to HP (VHP) exhaust   (to  IPHP exhaust)}

TRH2 ---- Second Reheat Time Constant  (HP Exhaust to IP exhaust)

10. Governor Dead-Band along with dead band design range.

11. A complete Governor Block diagram showing transfer functions of individual elements and conforming to models recommended in CR – IEEE.

V.
Plant Performance

a)
Station

1. Daily Demand Profiles (Last year) (Peak and Average)

2. Daily Demand Profiles (In time marked 30 minutes throughout the day)

3. Daily Demand Profiles (Forecast)(In time marked 30 minutes throughout the day)

4. Units Generated (MU)

5. Units consumed in auxiliary (MU)

6. Units supplied from system to auxiliary load (MU)

7. Plant Load factor

b)
Generating Unit

1.
Units Generated (MU)

2.
Hours Run

3.
Deviation from schedule of planned outage

A 5 – HYDRO - ELECTRIC STATIONS

I.
General

1.
Name of Power Station

2.
No. and capacity of units (MVA)

3.
Ratings of all major equipment


a)
Turbines (HP)


b) 
Generators (MVA)


c) 
Generator Transformers (MVA)


d) 
Auxiliary Transformers (MVA)

4.
Single line Diagram of Power station and switchyard

5.
Relaying and metering diagram

6.
Neutral grounding of generator

7.
Excitation control

8. Earthing arrangements with earth resistance values

9.
Reservoir Data

a) 
Salient features


b) 
Type of Reservoir



(i) 
Multipurpose



(ii)
 For Power


(c) 
Operating Table

II.
Protection and Metering

1. Full description including settings for all relays and protection systems installed on the Generating Unit, generator transformer, auxiliary transformer and electrical motors of major equipment listed, but not limited to, under A 5.I General.

2. Full description including settings for all relays installed on all outgoing feeders from Power station switchyard, tie breakers, incoming breakers.

3. Full description of inter-tripping of breakers at the point or points of connection with the APTRANSCO system.

4. Most probable fault clearance time for electrical faults on the User’s system.

5. Details of Tariff and Operational Metering including details of Instrument Transformers and Secondary Cables.

III.
Switchyard

1. Interconnecting transformers between the APTRANSCO High Voltage system and the Generator transformer High Voltage system.

a) Rated MVA

b) Voltage Ratio

c) Vector Group

d) Positive sequence reactance (maximum, minimum, normal Tap) (% on MVA)

e) Positive sequence resistance (maximum, minimum, normal Tap) (% on MVA)

f) Zero sequence reactance (% on MVA)

g) Tap changer Range (+ % to -%) and steps

h) Type of Tap changer (Off/On)

2. Switchgear including circuit breakers, Isolators on all circuits connected to the points of connection.

a) Rated Voltage (kV)

b) Type of Breaker (MOCB/ABCB/SF6)

c) Rated short circuit breaking current (KA) 3 phase

d) Rated short circuit breaking current (KA) 1 phase

e) Rated short circuit making current (KA) 3 phase

f) Rated short circuit making current (KA) 1 phase

g) Provisions of auto reclosing with details

3. Lightning Arresters, Technical data

4. Details of PLCC equipment installed at points of connections.

5. Basic Insulation Level (kV)

a) Bus bar

b) Switchgear

c) Transformer Bushings

d) Transformer windings

IV.
Generating Units
a)
Parameters of Alternators

The parameters are the same as for Alternators of thermal stations (nos 1 to 23)

1. Type of Turbine 

2. Operating Head (Mt)

3. Discharge (cusecs)  Full Gate Opening

4. Speed Rise on total Load throw off (%)

5. Parameters q11, q13 q21 and q 23 as defined in CR-IEEE.

b)
Parameters of Excitation Control System

Same as for excitation system of thermal alternators.

c)
Parameters of Governors

1. Permanent speed droop (bp)

2. Temporary speed droop (bt)

3. Governor speed dead band (DBs)

4. Governor integral gain (KI)

5. Governor proportional gain (KP)

6. Governor Derivative gain (KD)

7. Water Inertia Time (Tw)

8. A complete Governor Block Diagram showing transfer functions of individual elements and conforming to models recommended in CR-IEEE.

V.
Plant Performance

a)
Station

1.
Daily Demand Profile

(Peak and Average)

(Last year)
(In time marked 30 minutes throughout the day)

2.
Daily Demand Profiles
(In time marked 30 minutes throughout the day)

3.
Units Generated (MU)

4.
Units consumed in auxiliaries (MU)

5.
Units supplied from system to auxiliary load (MU)

b)
Generating Unit

1. Units Generated

2. Low Head Generation Capacity

3. Hours run

4.
Deviation from Schedule of Planned Outage
(For Submission on request by APTRANSCO)

A-6 THERMAL STATIONS (COAL BASED)

I.
General

1. Detailed Project Report

2. Status Report

a) Land

b) Coal

c) Water

d) Environmental Clearance

e) Rehabilitation of displaced persons.

3. Techno-economic approval by Central Electricity Authority

4. Approval of State Government/Government of India

5. Financial Tie-up.

II.
Connection

1.
Reports of studies for parallel operation with APTRANSCO system.

a) Short Circuit studies

b) Stability studies

c) Load Flow studies

2.
Proposed connection with APTRANSCO system.

a) Voltage 

b) No. of circuits

c) Point of connection

A-7 HYDROELECTRIC POWER STATIONS

I.
General
1.
Detailed Project Report

2.
Status Report

a) Topographical survey

b) Geological survey

c) Land

d) Environmental Clearance

e) Rehabilitation of displaced persons

3.
Techno-economic approval by Central Electricity Authority

4.
Approval of State Government/Government of India

5.
Financial Tie-up.

II.
Connection
1.
Reports of studies for parallel operation with APTRANSCO system.

a) Short Circuit studies

b) Stability studies

c) Load Flow studies

2.
Proposed connection with APTRANSCO System

a) Voltage 

b) No. of Circuits

c) Point of Connection

A-8
DATA FOR ROUTINE SUBMISSION BY ALL TYPES OF GENERATING STATIONS

Maximum three-phase short circuit infeed at point of connection to the Grid.

DETAILED SYSTEM DATA (TRANSMISSION)

A-9 SECTION -I (FOR ROUTINE SUBMISSION)

Note: The compilation of the data is the internal matter of APTRANSCO and as such APTRANSCO shall make arrangements for getting the required data from different Departments of APTRANSCO to update its Standard Planning Data in the format given overleaf:

I.
General
1.
Single Line Diagram of the system (Furnish the single line diagram of the system of A.P.
 Power sector up to 33 kV Bus at Grid Substation)

a) Name of Substation

b) Power Stations connected.

c) No. and length of circuits

d) Interconnecting Transformers

e) Substation Bus layouts

f) Power transformers

g) Reactive compensation equipment

2.
Substation layout diagrams

a) Bus bar layouts

b) Electrical Circuitry (lines, cable, transformers, switchgear etc.)

c) Phasing arrangements

d) Earthing arrangements

e) Switching facilities and interlocking arrangements

f) Operating voltages

g) Numbering and nomenclature


(i)
Transformer

(ii) Circuits

(iii) Circuit Breakers

(iv) Isolating Switches

II
 Line Parameters (For All Circuits)


General

1.
Detailed Project Report

2.
Status Report


Lines
a)
Route Survey


b)
Forest Clearance


Substations
a)
Land


b)
Environmental Clearance

3.
Techno-economic approval by Central Electricity Authority

4.
Financial Tie-up


Details

i.
Designation of Line

ii.
Length of line (km)

iii.
Number of circuits.

iv.
Per Circuit values.

a.
Operating voltage (kV).

b.
Positive Phase sequence reactance (pu on 100 MVA) Xl
c.
Positive Phase sequence resistance (pu on 100 MVA) Rl
d.
Positive Phase sequence susceptance (pu on 100 MVA) Bl
e.
Zero Phase sequence reactance (pu on 100 MVA) Xo
f. Zero Phase sequence resistance (pu on 100 MVA) Ro

g. Zero Phase sequence susceptance (pu on 100 MVA) Bo

II
Transformer Parameters (For All Transformers)

i.
Rated MVA.

ii.
Voltage Ratio.

iii.
Vector Group.

iv.
Positive sequence reactance, maximum, minimum and normal (pu on 100 MVA) Xl
v.
Positive sequence, resistance maximum, minimum and normal (pu on 100 MVA) R1
vi.
Zero sequence reactance (pu on 100 MVA).

vii.
Tap change range (+% to ‑%) and steps.

viii. Details of Tap changer.(OFF/ON).

III
Equipment Details (For All Sub-Stations)

i.
Circuit Breakers

ii.
Isolating switches

iii.
Current Transformers

iv.
Potential Transformers

Relaying and Metering

i.
Relay protection installed for all transformers and feeders along with their settings and level of co‑ordination with other Users.

ii.
Metering Details.

System Studies

(i) Load flow studies (peak and lean load for maximum hydro and maximum thermal generation).

(ii) Transient stability studies for three phase fault in critical lines.

(iii) Dynamic stability studies

(iv) Short circuit studies (three phase and single phase to earth) 

Maximum three-phase or single-phase short-circuit infeed at point of connection.

(v) Transmission and distribution losses in the system.
The Discom usually decides on the case study it considers to be representative and critical. However, APTRANSCO, in its reasonable opinion, may request the Discom to study a specific scenario 


DETAILED SYSTEM DATA (DISTRIBUTION)

A-10    (FOR ROUTINE SUBMISSION)

I.
General
(1) Distribution map (to scale) (Showing all lines up to 11 kV and substations belonging to Supplier)

(2) Single line diagram of distribution system (showing distribution lines from points of connection with APTRANSCO system, 33/11 kV substation, 11/0.4 kV substation. 

(3) Numbering and nomenclature of lines and substations (Identified with feeding Grid substation of APTRANSCO and concerned 33/11 kV Substation of supplier)

(4) Monitoring of Transmission and distribution losses


(State methods adopted for reduction of losses)

II.
Connection
1. Points of connection (Furnish details of existing arrangement of connection)

2. Details of metering of points of connection.

III. 
Loads

1. Connected load (Category wise) (Furnish consumer details, Nos. of consumers category wise, details of loads 1MW and above)

2. Information on diversity of load and coincidence factor

3. Daily Demand Profile (Current and forecast) on each 33/11 kV Substation

4. Cumulative Demand profile of Distribution (current and Forecast)

A-11 
(FOR SUBMISSION ON REQUEST BY APTRANSCO)

IN ADDITION TO INFORMATION CONTAINED IN A-10

I.
General
1. Detailed Project Report (For new and system improvement schemes)

2. Status Report

(a) Load Survey

(b) Load forecast for next 5 years.

3. Single line diagram (showing proposed new lines and substations)

4. Techno-Economical approval by Central Electricity Authority

5. Financial Tie-up

II.
Connection
1. Points of connection (As applied for)

(a) New

(b) Upgrading existing connection

2.   Changes in metering at points of connection

III.
Loads

1. Details of loads as per load forecast in the next 5 years.

2. Distribution of loads 33/11 kV sub-stationwise projected in the next 5 years.

3. Details of major loads 1MW and above to be contracted in the next 5 years.

IV.
Improvement schemes for reduction of Transmission and Distribution loss

1. Statement of estimated T&D loss in the next 5 years.

2. Brief indication of improvement schemes for reduction of losses (Excerpts from Detailed Report)

a) New lines

b) Upgrading of lines

c) New Substation/Upgrading of substations

d) Rearrangement of loads

e) Installation of Capacitors

Part – 3 (Appendix-A) Other Planning Data

A.
Annual System Plan Data (To be furnished by all Users)

1. Scope (Describe details of works included in the annual plan)

2. Status (Whether continued from previous year or new works)

3. Plan outlay (Indicate cost)

4. Benefits accrued (Quantify)

a)
Generation



(i)
Capacity added



(ii)
Performance improved


b)
Transmission



(i) 
Stability improved



(ii) 
Reduction of losses



(iii) 
Increase in power flow capability


c) 
Distribution



(i) 
Meeting load growth in area



(ii) 
Reduction of losses



(iii) 
Increase in voltage profile

B.
Five Year System Plan Data (To be furnished by all Users)

1. Projection of works in the next 5 years (year wise)

2. Status

a) Whether Project Report prepared and forwarded to APTRANSCO  

b) Whether CEA’s approval accorded

c) Whether environmental clearance received for individual projects

d) Whether Coal/water arrangements made for coal based Thermal Stations

e) Whether geological survey completed for Hydel Stations

f) Whether route survey completed for Transmission Lines

g) Whether load forecast made for distribution areas

h) Whether financial arrangement made

3.
Phasing of Expenditure (Year wise)

C. Works in Progress Data (To be furnished by all Users)

1. PERT Network (of major works such as Power stations, Transmission System)

2. GANTT CHART (of works involved in Distribution Areas)

D. Completion Data

(To be furnished by all Users)

Date of completion: (Means readiness for connection to APTRANSCO system) (For Plant equipment, lines, switchgear, communication devices etc. connection of which may materially affect the efficiency and performance of the System)

Section 2. Appendix B







Planning Criteria
B.1
Generation Planning Criteria

B.1.1
Firm Peaking Capacity

1. The firm peaking capability of each Hydroelectric Plant is the maximum capacity that a plant can produce through the daily peak period using 90% dependable hydrology.  For thermal units firm peaking capacity is the gross effective capacity less the Station auxiliaries.

2. For new Thermal Units in the public sector and for existing as well as new units in the central sector, firm peaking capacity is estimated to be 86 percent of installed capacity. This allows for approximately 10 percent for auxiliary consumption and for 4 percent reduction in estimating Unit maximum continuous rating.

3. For private sector plants, the firm peaking capacities are estimated assuming that the surplus firm energy available from the plants to the interconnected system is delivered at 100 percent capacity factor. The auxiliary consumption is subtracted from the gross generation but is used for calculation of coal consumption, coal cost etc.

B.1.2
Capacity Reserve Criteria


As per Connection Code and Indian Electricity Grid Code.

B.1.3
Energy Reserve Criterion

Energy not reserved shall not exceed 0.15% of the average energy.

B.1.4
Firm Energy
1. Annual firm energy from a Hydro Plant is defined as that Energy available from the plant which has a probability of 90 percent water availability including inflows and accounting for evaporation as in a normal or average year.

2. For new thermal units in the Public sector and for both existing and new units in the Central sector, except for the first six months of operation, firm energy is estimated from the corresponding installed capacities and assuming 6,000 hours of operation per year. For the first six months of operation (the stabilization period), firm energy is estimated assuming 2,250 hours of operation.

B.2
System Design Criteria
1.
Objective

The Transmission system and Distribution system shall be so designed and operated as to render reliable and secure service to the consumers served by the system at the declared voltage and frequency of supply and to cause minimum losses as defined in the License Standards or approved planning standards.

2.
References and Standards

In framing the criteria the following Rules and Standards shall be adopted.

a) Indian Electricity Rules, 1956 (incorporating the latest amendments)

b) Indian Standards applicable to overhead lines, conductors, under ground cables, transformers, lightning arrestors, switchgears, etc. as amended from time to time.

c) Standard manuals for transmission lines and towers published by Central Board of Irrigation Power from time to time.

d) Standard construction practice of distribution lines and substations published by Rural Electrification Corporation Ltd. from time to time.

e) Manuals for substations published by Central Board of Irrigation and Power from time to time.

3.
Transmission System
3.1
The transmission system is connected with the generating stations wherever these are located. Lines at extra high tension (i.e. 132 kV and above) are drawn between the following places:

a) From generating station to generating station

b) From generating station to grid substation

c) From grid substation to grid substation

d) From grid substation to consumer supplied at extra high tension (EHT)

e) Inter-state lines.

f) From Captive power plants to grid substations.

g) From Central sector generating stations or Central substations to grid substations.

The APTRANSCO who will own, operate and maintain the APTRANSCO transmission system shall in general follow the system design criteria as outlined herein. The entire transmission network in considered an integral system and is designed to give the required performance.

3.2
Transmission Design Criteria

All the transmission lines shall as far as possible be double circuit lines. Existing single circuit lines shall be reinforced by another circuit. The route chosen shall conform to Forest Conservation Act and shall be subject to approval of Power Telecommunication Coordination Committee (PTCC). Design and construction of lines shall conform to relevant Indian Standards and Indian Electricity Rules.

The system shall be suitable for integrated operation under all generating conditions. The adequacy of the system shall be examined by APTRANSCO from time to time by conducting Power system studies which shall include power flow, short circuit and stability studies. The studies shall be made under the following conditions to see if the APTRANSCO system is secure under a single contingency of outage.

a) The System shall be planned to maintain voltage and thermal loading criteria for the loss of one element i.e. one generator, one transformer or one transmission circuit. Prior to the contingency, all elements are considered to be in service.

b) Peak load and High load conditions with:



-
Peak and lean Thermal generation conditions,



-
Peak and lean Hydro generation conditions.

c) Optimum reactive compensation in the APTRANSCO  system shall be determined by studies carried out to identify location and measure of shunt compensation at EHT Substations for improvement of voltage profiles under peak load conditions. The Capacitors shall be of switched type to avoid high voltage under low load conditions.

d) Voltage profile shall be maintained within the following limits:

132 kV : ±10%

220 kV : ±10%

400 kV : ±5%

e)
The system shall be stable under the following conditions.

· 400 kV line
A permanent single line to ground fault with a duration of (100 millisecond) or 5 cycles with unsuccessful reclosure 1.0 sec dead time followed by 3 pole opening of the faulted line.

· 220 kV and 132 kV line

A permanent three phase fault with a fault clearing time of (160 millisecond) or 8 cycles assuming 3 pole opening.

· Sudden  application of major load

· Loss of critically loaded line.

· Outage of single largest unit in SREB system.

· Dynamic and Transient over voltage studies shall be carried out on 400kV lines to ensure that the power frequency and switching surge over voltages do not exceed the acceptable values for the insulation level of equipment and protective devices.

3.3
Substation Design Criteria

The minimum clearances in the EHT Substation shall be as per Indian Electricity Rules 1956.

The Substation must be designed taking the following factors into consideration.

a) Desired degree of flexibility 

b) Ease of operation and maintenance

c) Safety of operation and maintenance personnel

d) Provision of spare Bays or space for future expansion

e) The bus-bar sizes should meet the electrical and mechanical requirements of the specific application for which they are intended.

f) To ensure safety of equipment and operating personnel and to prevent inadvertent operation of equipment, both electrical and mechanical interlocks shall be provided.

g) There shall be adequate provision for isolation and extinguishing of fire, to avoid damage to costly equipment, reduce changes of serious dislocation of power supply and ensure safety of personnel.

h) The Earthing in Substations must conform to the requirements of the Indian Electricity Rules and the provisions of Indian Standard Specification. The Earthing System should be designed to have a low overall impedance and short time current carrying capacity consistent with the fault current magnitude. The impedance shall not exceed one ohm. The step and touch potentials should be within safe limits.

i) In case of outage of one transformer the loading on the remaining transformers shall not exceed their rated capacity.

4.1
Distribution System

4.1.1

The distribution system is connected to the transmission system at the EHT substations either at 33,000 V or 11,000 V depending upon the step down voltage of the transformers.

The suppliers who own, operate and maintain the distribution system shall in general follow the system design criteria for the same as outlined in Distribution Code.

Section 2. Appendix C 





PROTECTION DATA
	Item
	To be Submitted to

	
	

	i.
Generators/CPPs shall submit details of protection requirements and schemes installed by them as referred to in Appendix A, Part 2 Para A4 –II and A5 -II. Detailed Planning Data under sub-Section "Protection and Metering".
	As applicable to Detailed Planning Data.

	
	

	ii.
The APTRANSCO  shall submit details of protection equipment and schemes installed by them as referred to in Appendix A, Part 2 A9 Para -III. Detailed System Data, Transmission under sub-Section "Relaying and Metering" in relation to Connection with any User.
	As applicable to Detailed Planning Data.



