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=7 |RS INTERNATIONAL RESOURCES GROUP

Management consuitants in energy enwironment & natural resources

September 7 1998

Mr Ranyt Issar

Chairman

Haryana State Electncity Board
Panchkula, Haryana

Dear Mr Issar

tn accordance with your request, IRg i1s pleased to transmit herein the attached
Scope of Work Implementation Approach and Schedule of Actvities for the
System Efficiency Improvement Training Project. The Plan includes a descrniphion
of the scope of work the approach to meet project objectives and a Preliminary
Schedule of Activities leading to the successful implementation of the System
Efficiency Improvement Training Project

The training project ts intended to increase the HSEB staff competence in the
performance of substation maintenance and operations (M & Q) It 1s also
intended to train the HSEB staff in the use of equipment and mstruments to
collect data that will be needed for the performance of computernized distnibution

system analysis Technical power loss reduction 1s one pnmary objective of the
on-the-job training activiies

The IRg Traming Team consists of & Substation Specialist Mr Burt Hepponstall
a Distribution Lines Specialist Mr Paul Lavigne and a Distribution Planning and
Operations Specialist Mr Louis A Rodnguez Mr Rodnguez is the Team Leader

| wish to express my thanks for the support that you will be providing to the IRg
Team dunng the implementation of the tramming project activities The IRg Team
will be working with your staff as one team with one common objective the
improvement of the operation efficiency of HSEB electnic system



IRS INTERNATIONAL RESOURCES GROUP

Management consuitants in energy enviranment & natural resources

1 look forward to continue working with HSEB in what wilt be a most challenging
assignment

Sincerely

Louwis A Rodnguez
System Efficiency Improvement
Project Team Leader

Cc P K Verma- Haryana State Electnicity Board
R K Jain-Haryana State Electrcity Board
R Leasburg-IRg India
E Campagna-IRg Washington DC
B Hepponstall-iRg India
P Lavigne-IRg India
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work, Implementation Agproach and Schedule of Project Activities

| INTRODUCTION

The United States Agency for International Development (USAID) has appréved
for the Haryana State Electncity Board (HSEB) a System Efficiency Improvement
Traning Project Intemational Resources Group (IRg) will be providing this
training to selected participants from HSEB HSEB has assigned Mr Metha

Chief Engineer Research and Tramning as a Project Coordinator to work with the
IRg Training Team

In accordance with the request of the HSEB Director of Operations Mr P K
Verma IRg is pleased to present this Project Implementation Plan It includes a
descrniption 2f the scope of work the approach to meet project objectives and a
Preliminary Schedule of Activities leading to the successful implementation of the
System Efficiency Improvement Traiming Program The pnmary objective of the
training program s the reduction of distribution system power losses

In addition the traming program Is intended to increase the HSEB staff
competence in the performance of substation maintenance and operations (M &
0O) It s also intended to train the HSEB staff in the use of equipment and
instruments to coflect data that will be needed for the performance of
computenzed distnbution system analysis The program will simulate distribution
feeder's configuration and will calculate overloading conditions power flows
voitage power factor and location of capaciors Based on these results

modifications to these feeders can be simulated tested and recommended for
implementation

The HSEB has six Traming Institutes that will be used as venues for classroom
traiming Selected substations and HT feeders will also be used ta provide on the-
job training to the program participants

The schematic diagram of Figure | lllustrates the general location of the Training
Institutes  Substations and feeders that are located near these Institutes have
been selected for use dunng the performance of the on-the-job traiming project

activittes The map of Figure Il illustrates the location of some of the selected
substations

Attachment-l 1s an outline of the Classroom Traming subjects for use by the
participants as a reference document dunng the traming sessions

Attachment ll outhnes the equipment and mnstaflations that the participants are
expected to check durning the field visits to the substations and feeders Itis to be
used as a check list by each of the participants

ClL ASSROOM TRAIMING doc88/07/98
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
~ Scope of Work Umplementation Approach and Scheduie of Project Activitles

—

Attachment Il Iists the tems that may be included during the development of an
Action Plan An attempt will be made to comrect these deficiencies with the
participation of the tranees Those items that can not be corrected due to
- unavallahiity of equipment substation outage approval, andfop detaled

engmeenng and design drawings will be listed in an action plan for future
implementation by the HSEB staff
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Implementation Approach and Scheduie of Project Activities

il SCOPE OF WORK

The scope of services to be provided by IRg includes traming of the HSEB staff
to improve the maimtenance of substation equipment and high-tensign and low-
tension systems It also includes training in the use of nstrumentation to collect
system data evaluation of the data and use of a computer program to perform
techmcal evaluations of feeders These compuienzed analyses are aimed at
determining the feeder modifications that wiil resuit in adequate feeder loadings
acceptable voitage profiles and low power losses To meet project objectives IRg
will provide the following services

A HIGH AND LOW-TENSION SYSTEMS

1 Prowide classroom staff training in the performance of computenzed 11 kV
feeder analysis and use of planning software and data gathenng
instrumentation The training program aims to train staff specifically to
reduce power losses on high tension (HT) and low-tenston (LT) systems

2 The following equipment will be procured for use dunng the traning
program

One thermovision scanner

One three-phase set of load loggers

One voitage monitor

Two HALO ammeters

One Distribution Feeders Analysts Software

[ B e T o TN = g1 ]

3 The instrumentation such as the Load Loggers will be nstalled to collect
feeder power flow profiles over a specified penod of time Results will be
evaluated and used as input to the feeder ptanning software

4 As part of the training program feeders of the APL-1 and APL-2 World
Bank project will be selected and evaluated from a technical viewpomt
Power flows voltage drops power factor and power losses will be
calculated for existing system configurations Trainees will have the
opoartunity to have a hands on training in feeder planning analysis

5 Rased on the results of the technical evaluations a bill of matenal will be
prepared and the matenal will be requested to improve feeders by the

installation of capacitors or replacement of overloaded distribution
transformers

CLASRRAOM TRAMING Aarfain7/as Page 3 of 20



HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work, Impiementation Approach and Scheduie of Project Activities

6 Training will be provided on the use of distnbution system analysis
software

B SUBSTATIONS AND FEEDERS /’

1 Classroom traming will be provided to the M & O staff from the high
voltage (220 kV 132 kV and 866 kV and 33 kV) Substations The framing
emphasis will be on substation equipment continuing maintenance
practices to maintain the hugh levels of system equipment performance
that were demanded in the onginal design cntena

2 Evaluatons will be made at the selected substations to determine
ineffictencies resulting from equipment design changes and/or inadegquate
operation and maintenance practices faulty equipment unsafe prachces,
or conditions madequate protection and grounding

3 Field visits will also be made to substations to provide on-the-job traming
to the substation trainees The scanming equipment will be used to
determine averloaded connectors and jumpers at the substations

4 Field visits will be made to provide on-the-job training to the trainees The
scanning equipment will be used to determme overloaded connectors and
jumpers at the substations and overloaded feeders and distnbution
transformers of selected feeders All jumpers or connections operating at
high temperature levels will be identified and corrective actions developed

C SYSTEM PROTECTION
Starting at the 220 kV substations evaluations will be made of the existing
system that protects the power transformers This will inciude lightring arresters

breakers isolators overlapping protective zones and backup protective relaying
schemes This will be part of the staff on-the-job traming

D ACTION PLAN

A simplified Action Plan will be prepared upon the completion of training session
for future implementation

E DELIVERABLES

1 On-the-job-training will be provided to about 20 engineers at traning
nstitute duning a penocd of five to six weeks

1 ASSRONM TRAINING doc09/07/98 Page 4 of 20
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work, Implementation Approach and Schedule of Project Activities

sl

2 Based on a penod of six months a total of about 100 engineers could
be trained

3 A simphfied Action Plan to be implemented by each Division under
training will be prepared for their implementation by the partlcx’pants

4 On a level of effort basis traiming will be provided on 4

HV and dsistribution substations system protection
Feeder planning

HV Substation mamntenance
HT and LT mamntenance

L]

F HSEB SUPPORT

The Chief Engineer Research and Tramning has been assigned by HSEB to work
with the [Rg Team A key element to the success of the work 1s the availability of
material such as capacitors distnbution transformers connectors, fuses and
fuse-cutouts lightning arresters of varnous sizes and vanous conductor types

CLASSROO TRAINING dne09/07/98
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HSE 3-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Secc 1e of Work Implementation Approach and Schedule of Project Activities

Il PROJECT IMPLEMENTATION APPROACH

The proje  pnmary objective is to improve the quality of substations preventive
maintena ~ and reduce to the extent possible on a level of effort basis, the
power sy m losses with the lowest possible economic and financal impact to
the HSEE  wle ncreasing revenues and consumer satisfaction

The appr *h 1s to procure and use distnbution system planning software
thermowvision scanners data loggers, HALO ammeters and voitage line monitors
and to utiize HSEB staff and matenal to madify the system facilities as may be
requred The following are the steps necessary for traming program
implementation

A SELECT HSEB TRAINING STAFF

The ODrrector Research & Traming and comesponding Executive Engineer
Operations will select the HSEB staff to be trained The selected staff must have
the abiity to understand speak and read English Jumor Engmneers and
Engineers responsible for the operation and maintenance of substations will be

the best candidates for participating in the substation portion of the tramning
program

in a similar manner the starf to be selected for feeder analysis operation and
maimntenance training will have to be at the level of electncal engineers
expernenced with the existing system canfiguration and overall system operation
performance

B ORGANIZE TEAMS

Teams will be orgamized formed by IRg consuitants and HSEB substation
operation and maintenance and engineenng staff These teams will work under
the techmical guidance of an IRg Substation Speciahst System Planning
Specialist and Distnibution Lines Specialist Each team may work separately or
jointly on vanous tasks with each corresponding specialist providing the technical
guidance as needed

C MOMITORING INSTRUMENT INSTALLATION

The data Ioggers voltage monitors will be installsd at key locations during the
performance of the work for a period not to exceed three days These data will be

used 1s input to the computer program to simulate existing distnbution system
condiions

CLASSROO ¥ TRAINNG doc09/07/98 Dage 6 of 20
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Implementation Approach and Scheduile of Project Activities

D ONE-LINE DIAGRAM DEVELOPMENT

Geographical One-Line Diagram (s) for selected distnbution substationg/that are
currently highly overloaded will be obtained Feeders emanating out of selected
substations or feeders selected by HSEB wiil be represented in the computer
program by their electncal parameters Assisted by the staff from the selected
Division the one line diagram will be reviewed carefully from a geographical
configuration viewpoint for the electrical charactenstics of the feeders and for
the loading conditions Also distances location rating and number of distrbution
transformers and capacitors, if any, along the feeders will be venfied to insure
quality of the feeder data

E CURRENT AND VOLTAGE MEASUREMENTS

Prior to the undertaking of any major changes In system configuration
measurements will be taken of current and voltages at selected potnts in the
system The objective of this activity 1s to collect data before any changes are
made to the configuration of the system and then to collect equivalent data after
the system modificatons are made This will permit the caiculation of the
economic benefits denved from the modifications made to high-tension system
and distnbution substations

F SHORT RANGE FEEDER PLANNING STUDIES

Based on the geographical system configuration shown on the one-line diagram
and the electncal system characteristics short-range planning studies wil be
made Voltages power flows power losses and location of capaciors will be
determined Larger transformers will replace existing distribution transformers as
the need justifies 1t feeders bifurcated and loads transferred in an effort to
reduce system losses by optimization of the system configuration

G SYSTEM MODIFICATION IMPLEMENTATION

Assisted by the M & O staff of HSEB and utiizing the HALO ammeters optimized
location of distnibution transformers for a load-centered configuration on the low-
tension side of the disiribution system will be made

H SYSTEM PROTECTION

Starting at the 220 kV substations evaluations will be made or the existing
system that protects the power transformers Relays will be evaluated for

CLASSROOM TRAINING doc09/07/98 Page 7 of 20



HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Implementation Approach and Schedule of Project Activities

consistency with thewrr intended function and coordination between transformer
and feeder breakers/fuses

I LIGHTNING ARRESTERS /

The substation lightning arresters type rating and proper physical lacation will
also be evaluated to ensure adequate protection from lightming and surges

J SCANNING EQUIPMENT

1 At the substations scanning wili be made of the equipment and busses
and bus connections to identify hot spots

2 Distnbution transformers on the selected feeders will be scanned to
dentify overloaded transformers and those operating at high
temperatures The HSEB staff under the supervision of IRg staff will
replace distnibution transformers

K ACTION PLAN DEVELOPMENT

The combined Team of specialists and trainees will work together in the
development of a plan that 1s to be implemented by each Division The trainees
will participate actively in the development of the final action plan This activity 1S
not intended to be the wniting of a major report but rather a simplified one or two
pages showing the subsequent steps needed for additional improvements

CLASSROOM TRAINING doc03/07/98 Page 8 of 20
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT

Scope of Work, Impilementation Approach and Schedule of Project Activities

IV STAFFING

A PROJECT TEAM /

!
IRg has selected a team of qualified and experienced consultants to perform the
services defined under the scope of work The team will consist of three
speciaiists (1) a System Planning Operation and Maintenance Specialist (2) a
Substation Engineenng and Protection Specialist (2} and (3) Distnbution Lines
Engineenng Speciahst

Mr Louis A Rodnguez will be the Team Leader as well as the System Planning,
Qperation and Maintenance Sgecialist Mr Burt Heponstall will be the Substation
Engineering and Protection Specialist and Mr Paul Lavigne will be the
Distribution Lines Engineenng Specialist Mr Rodriguez as the Team Leader will
coordinate all efforts with the HSEB Coordinator the Chief Engineer R&T

B ORGANIZATION CHART

The project Team organization Chart 1s as shown below

IRG-EFFICIENCY IMPROVEMENT TEAM ORGANIZATION

L Rodnguez
Team Leader

B Heponstall L Rodriguez
Substation Planning P Lavigne
Eng/Protection O &M Distnbution
Specialist Speciahist Lines
Specialist
CLASSRCOM TRAINING doc9/07/98 Page 9 of 20
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Implementation Approach and Scheduie of Project Activities

V PROJECT COMPLETION SCHEDULE
}
A survey of the number and location of the HSEB Traiming Institutes wasl made
as the nitial step to develop a Training Schedule of Activittes In addition wisits
were made to some of the high voltage substations in an effort to select those
that would be most appropnate for the performance of an on-the-job training
program The final Training Schedule of Activities was based on selecting those
substations that were within reasonable distance from the existing HSEB

Traming Institutes to permit the tranees to reach the training areas without any
major difficuity

Based on the results of the thermovision scanning, substations and feeders
emanating out of these substations may be evaluated and major corrections
made as needed [f maodifications are needed within the substation these will be

evaluated and the results included in an Action List for corrective action at a later
time durnng a planned outage

In the scheduling sufficlent amount of time has been ailowed to permit HSEB to
procure any matenal that might be needed to make corrections at a given
substation andior feeder After obtaiming the matenal the IRg Team will

supervise the implementation of any recommendations made to improve the
substation or feeders

CLASSROOM TRAINING doc08/07/38 Page 10 of 20



HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Implementation Approach and Schedule of Project Activities

ATTACHMENT !
CLASSROOM TRAINING QUTLINE

The following 1s an outline of the System Efficiency Improvement Cla’ssroom-
Tramning Program The outhne includes the training activittes that will be covered
in sufficient detail to permit the participants to obtain a clear understanding of
substation operation and mantenance practices performance of distrbution
system feeder analysis reduction of power losses and overall system protection

The participants are encouraged to continue self-research activities to become

more proficient in each of the subjects covered during the performance of the
training program

The participants are aiso encouraged to actively participate in the program by

asking questions expressing and finding solutions to problems that affect ther
own power distnbution systems

A PROTECTION SYSTEMS

Protective Zones

Overcurrent Differential and Ground Relaying

Short Circurt MVA and Fault Currents

Transformer Inrush Currents and Thermal Withstand Curves
Fuse Charactenstics

Breaker-Fuse Coordination Principles

Breaker Control Schematic Diagrams

~N g W) -

B SYSTEM TECHNICAL LOSSES

1 Transformer Losses
a lIron
b Copper
¢ Auxiliary System

2 Conductor Losses
a Undersized Jumpers
b Overloaded Feegers
¢ Unbalanced Feeder Loading

3 Connector Losses

a Metal to Metal Considerations

CLASSROOM TRAINING doc09/07/98 Page 11 of 20
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HSER-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Wark Implementation Approach and Scheduie of Project Activities

b Configuration
¢ Proper Sizing for equipment Connected
d Fasteners (Bolts or Wedges)
4 Voltage Reguiation
/
a Capacitors
b Automatic Voltage Regulators

5 Savings Case Study

o! OVERVOLTAGE PROTECTION
1 Lightning Arresters
a Theory
b Apphcation
¢ Location

2 Shield Wires

a Substations
b Overhead Lines

3 Arcing Horns
D GROUNDING SYSTEMS
1 HV Switchyard Grounding

a Step and Touch Potential
b Crushed Rock Surface

2 Control Bullding Equipment Grounding

3 Overhead Lines and Oistribution Substations Grounding

CLASSROOM TRAINING doc09/07/98 Page 12 of 20



HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work huplomantation Approach and Schaeduio of Project Activilles

ATTACHMENT 1l

SUBSTATION INSPECTION ’

7/

The following 1s an outhine of the System Effictiency Improvement On-The-Job
Training Program The outhine includes items that will be covered during the visit
to the vanous substations It 1s intended that this be used as a guide always be
used by participants to identify what to look for when searching for the
deficiencies that affect the optimum operation while decreasing reliability

The participants are encouraged to continue self-research activities to become
proficient at each of the subjects covered dunng the performance of the training
programi

The participants are also encouraged to actively participate in the program by

asking questions expressing and finding solutions to problems that affect therr
own substations and power distribution systems

A HY/MV SWITCHYARD
1 Review Equipment One-Line Diagrams
2 Review System Protection And Metering One-Line Diagrams
3 Inspect Switchyard Facilities

a Incoming HV Gantry Towers
b HV lne Terminations

1 Isoiators and Grounaing

n Wave Traps

in Coupling Capacitor Potential Devices
v Lightning Arresters

v Circuit Breakers

vi Current Transformers

¢ HV Bus Bussing

i Configuration

n Isolators

i Circuit Breakers

v Lightning Arresters

v Current Transformers
vi Potential Transformers
CLASSROOM TRAINING doc09/07/98 Page 13 of 20
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HSEB-SYS 2} EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of W k mnpiementation Approach and Scheduie of Project Activities

d Pow ¢

vl
vit
vin

X1
X
Xl
Xlv
XV

ansformers

Name Plate Data

+ Impedance

» MVA Ratings

« Vector Grouping

Cooling Systems

« Natural Air (OA)

+ Fan Cooling (FA)

s Qi Cooling (FOA)

Lightning Arrester

Qil Catch Pits

Buchoiz Relays and Conservator Tanks
Temperature Indicators and Alarms

Ol Level Indicators and Alarms

Sthica Gel Breathers

Tank Condition (Rust ol leaks)
Radiators (o1l leaks)

Tank Grounding

Neutral Grounding and Neutral Grounding CT s
Terminations

Fire Protection Systems

Firewalls and/or Spacing Between Transformers

e Medium Voltage Switchyards

!

I
n
v
v
VI
vl
vill

Bus Structures and Busbars
Cables and Terminations
Equipment Terminations
Current Transformers

Potentiat Transformers
Clearances

Bus and Feeder Configuratiors
Circutt Breakers

f  Switchyard Grounding

|

It
n
v
v
Vi

CLASSROOM TRAINING doc09/07/98

Equipment Grounds
OH Lightning Shield Wires
Neutral Grounds

Lightning Arresters Grounds and Surge Ceunters/Ammeters

Grounding Gnd Resistance Logs

Site Condition of 8 Crushed Rock Insulation Layer
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT

Scope of Work Implementation Approach and Schedule of Project Activities

g

General

1 Cable Installation and Trenches

i Direct Bunied Cable Instailation ;
1] Cable Used versus Application

Y Safety Clearances

v Working Clearances

vi Marshalling Kiosks

4 Utihze Infrared Camera To Detect Hot Spots

® Q0 on

Connectors
Equipment
Jumpers
Ground Wires
Cable Potheads

S Prepare Bill of Maternal

6 Modify Switchyard

B MV METAL-CLAD SWITCHGEAR

1 Review Equipment One-Line Diagrams

2 Review System Protection And Metering One-Line Diagrams

3 Inspect Metal-Clad Switchgear Faciities

B ¢ I = N @ I = pg ]

x— - oQ

Mimic Diagrams

Controt Philosophy

Indicating Lights Operation and Test

Metering and Instrumentation

Relay settings

Current and Potential Transformers (Ratios accuracy overlapping
zanes)

Transformer and Feeder Voltages and Loaaings
Substation and Feeders Power Factor

Equipment Short Circuit and Continuous Current Capabihity
Cable Terminations

Connected Equioment Not in Use

Open Current Transformers if any

CLASSROOM TRAINING doc09/07/98 Page 15 of 20



HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Impiementation Approach and Schedule of Project Activities

c CONTROL BUILDING AUXILIARIES

[o) I3 ) I - 4 I N B

7
8
9
1

0

Inspect Battenes and Battery Chargers

Alarms Annunciated on Battery System ’
Auxiiary Station Service Switchgear and AC Panels
DC Distrbution Panels

Annunciator System and Alarm Philesophy

HV Relay and Caontrol Panels

a Relays and Settings and Flags

b Matntenance and Housekeeping Practices

¢ HV Mimic Bus and Control Panels

d Semaphores and Lights and Indicating Meters

e Color Coding of Mimic Bus

Equipment Working Clearances

Alarm Circuits Operation and Maintenance
Emergency Lighting and Power

Fire Protection Systems

D MV FEEDERS

A WO~ hR LN
-0

—_
N

13

Determine Magnitude and Time of Peak Loads

Distribution Transformers and Feeders Protection

Distribution and Substation Class Arresters (Correct Application)
Distnbution Transformers Fusing (Type Size Configuration)

Conductor and /or Cable Sizes Used on Distribution Transformers
Distnbution Substation Grounding

Three Phase Feeder Unbalance Loading

Ground Fault settings

Branch Circuit Fusing

Connectors Used on All Equipment

OH Conductor Matenal Used and Matenal or All Equioment
Connection Terminals

Capacitors

a Location

b Installation

c Protection

d KVAr Ratings

e Grounding
Distribution System Construction And Installation Practices
a Concrete Structures
b Crossarms

c Safety Nets

d Grounding

e Hardware

f Connectors

g Safety Clearances

CLASSROOM TRAINING docd8/07/98 Page 16 of 20



HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work, Implementation Approach and Schedule of Project Activities

14 Take Voltage Readings Along The Line

15 Check Jumper Wire Size
16 Scan For Hot Spots
Connectors
Jumpers
Transformers

Fuse Cutouts
isolators

Capacttors

17 Evaluate Scanning Results

D Q0o o

E PREPARE CORRECTIVE ACTION PLAN

CLASSROOM TRAINING docQ9/Q7/28
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work Implementation Approach and Schedule of Project Activities

ATTACHMENT 1l

ACTION PLAN DEVELOPMENT /

A HV SWITCHYARD

1 Add hghtning arresters where required

2 Correct clearances where required consistent with safety and operating
voltages

3 Short circuit opened current transformers if existing

4 Recommend transformer ol replacements as determined by avaiable
laboratory testing of dielectric strength

5 Correct other transformer cooling deficiencies if existing

6 Make recommendations if any to improve or add ol catch pits

7 Recommend and/or improve or add fire protection systems

8 Recommend andl/or correct for relay or alarm malfunctioning

9 Recommend overlapping pratecting zones or add addihonal relays if non-
existent based on latest relaying practices used by the industry

10 Change silica gel if required

11 Implement adequate grounding of equipment

12 Recommend repainting of rusted equipment tanks

13 Recommend and/or correct oif equipment leaks

14 Change zll connectors identified as having hot spots with appropriate
connectars

15 Ensure that connections of non similar metals are made with appropriate
timetallic connectors

16 Select proper connector type and ensure proper installation

17 Make spot checks of the ground resistance of equipment in the switchyard
Selected equipment must be completely disconnected from the system

18 Recommend if required that exposed cables be buried following applicable
direct buried procedures

19 Ensure that all power cables are properly terminated using stress cones as
required

20 Correct all hot spots identified by scanning device by replacing
a Connectors
b Jumpers

21 Make dnp loops as required

22 Re-scan eguipment at peak load to ensure that Hot Spots have been
removed

CLASSROOM TRAINING doc09/07/98 Page 18 of 20



et HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT

Scope of Work Implementation Approach and Schedule of Project Activities

B MV SWITCHGEAR AND AUXILIARY SYSTEMS
Recommend corrective action or replace

Defective bulbs of indicating-lights

Defective indicating instruments semaphores and switches

Color coding of mimic bus

Missing name plates of all switches breakers and transformers etc on mimic
bus and switchgear panels and all relays systems on relay panels

5 If recent Short Circuit studies are availlable review that all breakers have
sufficient continuous current and short circuit capacity

8 Relays settings that are not in accordance with the M and P Department

Recommendations

7 Protectton equipment or systems that are not in accordance with standard
industry practices

8 Non overlapping relay zones

g Mis-coordination between up and down stream relays

10 Battenes having low specific gravity reading

11 Inadequate alarm sysiems

12 Inadequate working and safety clearances

13 Inadequate procedure for taking out of service and tagging a circutt breaker
or motor control center

14 Connected CT ratios identified an paneis

HON =

C 11 kV FEEDERS

Perform feeder planning studies

Modify feeders as required to meet loading conditions

Install hghtrung arresters at every substation transformer and overhead line to
cable interface

Install proper fuses at each transformer station on the MV side

Install adequately sized jumpers

Use correct connectors on all jumpers equipment and grounds

Ground hghtning arresters correctly

Ensure correct co-coordination of fuses with feeder breakers at substation
Ensure that adequately sized cables are terminated properly at the low-
tension side of distribution transformers ehminating all exposed wires to
prevent acc dental touching by the HSEB staff and the public

10 Ensure proper grounding of concrete structure hardware hghtning arresters
transformer tanks transformer neutrals and rsolator switch operating
handles Measure ground resistance at the substation structure

W~ o;h

CLASSROOM TRAINING doc9/07/58 Page 19 of 20
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
Scope of Work, Impiementation Approach and Schedule of Project Actlvities

11 Reduce three-phase feeder unbalance loading condition by load transferring
among phases

12 Check feeder relay ground fauit settings to protect agamnst unbalance
conditions ’

/
13 Locate or recommend location of capacitors as indicated by results of feeder
planning studies

14 Install capacitors with fuse cutouts fuses and surge arresters properly sized
to protect the capacitors

15 Ensure proper capacitor bank grounding

16 Measure power factor before and after capacitor installation to determine
benefits of modifications

17 Measure valtages at key lacation alang the feeder to established benefit
18 Replace wrap around connections with proper connectors

CLASSROOM TRAINING doc09/07/98 Page 20 of 20



AdOD 3197y v 183g

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

Sep v ] Dec | Jan | Feb | Mar [ Apr__ |
_|36]37)36139]40]41 [42]43 44 [45]46[47]48)48]5a51[52] 1 [ 2 | 3 [ 4] 5 |6 [7]8] 8 j1o[1i[12[13[r4[rs16]17{18

1
" SCHEDULE OF ACTIVITIES
I -t T ] Oct I No
J B jo [TwhNwme o . I
| SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT
T2 AMBALA TRAINING CENYER
| 118 KARNAL TRAINING CENTER Pe——
234 ROHTAK TRAINING CENTER Pre————
l “3s0 FARIDABAD TRAINING CENTER
|
428 NARNAUL TRAINING CENTER
t
H
506 HISSAR TRAINING CENTER

Il I e J . D N S N .

Pai

Mon 9/7/98

e

fa
T

M



Task Name

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PRO

3'0

AJOD 378!‘/7/!7’/“7’15‘39

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES

Sep | Oct ] Nov | Dec I Jan ] Feh ] Mar | Apr I
36]37]38{39]40]41]42]43 {44 [45]46[47[48[49]50][51]52] 1 [2[ 3415|6718 ]9 10]11]12113]14]i5]6]17[18

AMBALA TRAINING CENTER
Organize Teams and O_n;n;:uon
PINJORE SUBSTATION

CLASSROOM TRAINING

ON THE-JOB TRAINING

78

79

-
81

i)
115
s

17

118

119

120

PINJORE SUB IMPROVEMENTS
HSEB PlOCll;S Materal
Implement Improvements
BABYAL SUBSTATION
CLASSROOM TRAINING
ON THE-JOB TRAINING
BABYAL SUB IMPROVEMENTS
HSERB Procures Maletial
implement lm;roﬁvemenls
BHORE SUBSTATION
CLASSROOM TRAINING
ON THE-JOB TRAINING
BHORE SUB IMPROVEMENTS

HSéB Pmr.ur_t;s Matenal

Implement Improvements

KARNAL TRAINING CENTER

Organize Teams and Onentation

PEHOWA SUBSTATION

'i

1




156
157
158
159
Yz

193

194
195
196
197

215

MEE N D BN S N B A e .

=

1Dt Task Name

‘CLASSROOM TRAINING
ON THE JO8 TRAINING
PEHOWA SUB IMPROVEMENTS
HSEB Procures Materal
Imp!e_menl Improvements
KATHAIL SUBSTATION
CLASSROOM TRAINING
ON THE JOB TRAINING
KATHAIL SUB lMPRS\IEMENTS
HSEB Procures l\;aret—la’l
limplement Improvements
"PANIPAT SUBSTATION
CLASSROOM TRAINING
ON THE-JOB TRAINING
PANIPAT SUB IMPROVEMENTS
HSEB Procures Matenal
lmpler;!enl lmprovem—ems
ROHTAK TRAINING CENTER
Organize Team; and Onentation
RAl SUBSTATION
CLASSROOM TRAINING
ON THE-JOB TRAINING
RAI SUB IMPROVEMENTS

HSEB Procures Matenal

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES

N §;é_ B [ Oct | Nov | Dec | Jan l Feb | Mar ] i {\_pr__ _l:
363738 39]40] 41 |42]43 |44 (45464746 [49]60[51]52][ 1 [2 3[4 |5]617 619 Jiolnii2[13]14] 15] 16117 |18

g3

2Zh

P na?

N

Sun 9/6/98 |



1D
273

274

an

331

M7

348

349

350

351

Task Naine

Impleme;l I;]})EVE|11en!s T
RONTAK SUBSTATION
CLASSROOM TRAINING
ON THE~IOB TRAINING
ROHTAK SUB IMPROVEMENTS
HSEB Procures Malertat
Implement Ir;uprovemenls
BAHADURGARH SUBSTATION
CLASSROOM TRAINING
ON THE JOB TRAINING
BAHADURGARH SUB II_MPROVEMENTS

HSEB Procures Mat;al

FARIDABAD TRAINING CENTER
Organize Teams—and—arlen{a.lfo;l
A3 PALLA SUBSTATION
CLASSROOM TRAINING
ON THE-JOB TRAINING
A1 PALLA SUB IMPROVEMENTS
HSEB Procures Matenal
Implement ImBloven;enTs h
A2 FARIDABAD SUBSTATION
CLASSROOM TRAINING

ON THE-JOB TRAINING

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES
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425
426
427

428

429

430

431

449

465

466

467

468
469
T
03

504

505

506
| 507

508

509

| 527

543

544 |

; ] )
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES
-7 - 7T sep | Oct | Nov |  Dec | Jan | Feb | Mar [ Apc ]
Task Name —_ _ _|38]37]38]39]40]41]42]43]44]45]46]47]48]a0]50 5152 1 [2 ]3[4 )5]6]7]8] 8 in]11][12[13]i4]i5}16[i7]18
A2 FARIDABAD SUB IMPROVEMENTS
HSEB Piocures Material !
Implement In;;;—rovemeris- B B
NARNAUL TRAINING CENTER T "

Organize Teams and Orlentation

BARAUL! SUBSTATION
GLASSROOM TRAINING T

ON THE-JOB TRAINING

BARAULL SUB IMPROVEMENTS

HSEB—I-’r;cures Tvt—a—terlal -

p nt Impre t

MOHINDER GARH SLIBSTATION
CLASSROOM TRAINING T

ON THE JOB TRAINING

MOHINDER GARH SUB IMPROVEMENTS

HSEB I;;Z)Etlres Material T

Impler_n_;n; Improvements
HISSAR TRAINING CENTER
Organize Teams an;! Orlenlau_o?
HISSAR TEXT MILL SUBSTATION
CLASSROOM TRAINING
ON THE JOB TRAINING
HISSAR TEXT MILL SUB IMPROVEMENTS

"HSEB Procures Materlal

B




SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES

24

ID | Task Name
545 Implement Improvements
546 NARWANA SUBSTATION
547 CLASSROOM TRAINING
565 ON THE-JOB TRAINING
.5?1- NARW;\NA sug IMPROVEMEN:I:S
582 HSEB Procures Matenat
| 583 Tm—;i;m;n‘l lnlprovem;;t—s_ T

Oct

1. ] |
36]371__1_||4ol41[42|43{44@_147{48]49[50]51]52| 1 ]2 | 34 l 5]6 |e7 [8]9 |10|1||l2|13|14|ljiﬁgj_

ocp o) 4 ~

O na &

Sun 9P 08




D

1

2
oy
i

5

8
T

)
T

10

"

12

13

14

15

16

17

18

T

20

21

22

23

24

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

L

SCHEDULE OF ACTWITIES
it | Task Name Slant Finlsh
SYSTEM EFFICIENGY IMPROVEMENT TRAINING PRO Mon97/08|  Wed 5/6/88
' AMBALA TRAINING CENTER Mon 87/98 | Wed 10/14/08
' Organize Teams and On;r;lgﬁn_ Mon 9/7/98 Mon 9/7/98
PINJORE SUBSTATION " Mon9mes|  Thuioi/es
CLASSROOM TRAINING “Monoies|  Wed 919/98
! Substations Monomma|  Tua 9/8/98
Protection Systers ” Mon 977798 Mon 917/98
" Overvollage Protection "1 T Monomes| Monor7ies
“Graunding - Mon 077198 Mon 9/7/98
B Sut;sla;llo;l-ﬁt_xw_erl;sses T;e 5/8/5_8 - ﬂ:e_?aTE/Ea
" Questonare Tue 9/8/98 Tue 9/8/38
HTAT Feeder Planning " Mon 98] Wed 9/9/08
“Select Feeder and Overview Mon 917198 Mon 9/7/98
Data Loggers and Halo Ammetert Mon 9/7/98 Mon 8/7/98 !
bt "7 Tnstall Data Collection Equp Mon 9/7/98 Mon 9/7/98
One Line Dlagram Development - Tue 9/6/98 Tue 9/8/98
"7 777 Area And Fder Planning Software Tue 9/6/98 Tue 9/6/88
T T Taads (KVA KWh Spot) Tue 918198 Tue 9/8/58
Capacitor Location o Tue 9/8/98 Tue 9/8/98
- CollecUReview Data Freld Dala Tue 9/8/98 Wed 9/9/98
! Feeder Planning Analysis Wed 9/9/98 Wed 9/8/88 -
' T Revew C | T Wedwmga|  Wed oo
"7 ONTHE-IOB TRAINING T wed smren Fri 9111798
) T Substation Inspection Wed 9/8/88 Wed 8/9/88 l
|

-—-_q!-.—---




41

42

43

44

45

46

47

48

SYSTEM EFFIGIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
Task Name _ Start Finish

HV Switchyard Wed 9/9/68 Wed 9/9/88
MV Metal Clad S;wlchgear Wed 9/5/98 T Wed 9/9/98
Contrgl Building Auxiliares - WedSIEI—éE T Wed 5/353
Scanning afTime of I;;ak Load —\—I_V-;d_gl;l_ﬁ __Wed 9/9/98
Feeder ;n.d‘ Dist Transformer Scannin " Thu 9/10/98 Y 911_0-[93
ACTION PLAN DEVELOPMENT Fno/ies|  Fnon1/ss
Substation Fno/t198]  Fnoi1/98
Summary oTFleId Resulls Frt 9_11_@ - Fn glm%
Formulate Plan | Fu glﬁl.gé T Fi 97ﬁ;§8
Prepar; Bill of Matenal " Fnoni/es T Fn E-)M
HT Feeders ) Fri9/11/98 Fr8/1/98
St—zmmary ol?leld Restﬁl; an e Fnalﬁlge
Formuate Plan | Fno/11/98 Fn 9111/98
Pr;p;rﬁllla M-«'Ien;i 71T Feenimes * FnBITJQE
PINJORE SUB IMPROVEMENTS “Mon9A4iss | Thu101/98
HSEB Procures Matenal Mon 9/14/98 | Fno/25/98
Implement Improvements | Tue9/20/98|  Thu10/1/98
BABYALSUBSTATION | Mon9/4/98|  Wed 10138
CLASSROOMTRAINING | Mon9/14198|  Wed 9/16/08
Substatons | Mono/4im8|  Tue®/16/88
Pratection System T 7T Monondms| Monendse
" Overvoltage Protection Mon 8/14/88 | Mon 9/14/98
"7 Grounding Mon 9714188 | Mon 9/14/98
Substation Power Losses Tue 9/15/98 Tue 9/15/98
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SYSTEM EFFICIENGY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF AGTIVITIES

D o ! Tagk Name Stant Finish
49 Questionaire Tue 9/15/98 Tue 9/15/98
50 HTILT Feeder Planning Mon 9/14/98 |  Wexd 9H6/88
51| A Select Feeder and Overview Mon 9713795 H}J\;\ glﬁls—a
52 | Data Loggers and Halo Ammeter: Mon 911 4%5 B M—on—Q_li;l.‘;E
5 | Install Data Collectton Equip Mon 9/14/—98— - "Mo;_eﬂi/—és_
3; - One Line Diagram Developn:e'nl Tue 9/|5l_98 - ?Ja 5/]5/96
T8 Area And Fder Planning Software } " Tueons/m8|  Tue9/15/98
56 Loads (VA KWhSpol) | Tue 9/15/98 Tue 9/15/98
—57_ Ca_pam_lo; Loc_allt‘)_n h B Tue EEEJ m@%
T "~ 7 Collect/Review Data Field Data Tue 9M18/98|  Wed 9/16/98
59 Feeder Planning Analysis | Wed 8116/98|  Wed 9/16/98
60 Review - Wed 9/16/98 | Wed 9/16/98
61 ONTHEJOBTRAINING |  Wed9/16/98|  Fri9/18/98
Tz Substation Inspection i_ Wed 9/16/88]  Wad 8/16/98
& HV Swatchyard [ Wed 9116198 Wed 6/16/58
64 MV Metal Clad Swilchgear ! “Wed9n16/98|  Wed 916/98
85 Control Buldng Awslores | Wed 1e/88 | Wed a/ioias
CEER Scanning #1Time of Peak Load Wed 9116/98 |  Wed 9/16/98
67 |4 Feeder and Di—;l Tr;r;l;r-menr Scanamn x Thu 97]775; _m
“e8 ' ACTION PLAN DEVELOPMENT Fri9118/98 Fr1 9118168
69 | Substation Frionsies|  Frisnais
70 {74 ! Summary of Field Resulis Fnonees|  Fdansios
NN ] " Formulate Plan Fri 9/18/98 Fn 9/18/98
2 ! - ——Prep;reaém Matenal " Fnoneioa Fn 9/18/88
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i
.5 Yo,
ERR
T T SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM a -
SCHEDULE OF ACTIVITIES
D o Task Name e _ ___Stant I Firush
7 HT Feeders Fi9HBI98 | Fni 91888
74 Summary of Field Resulls } Fn 9118—/98.!_ " Fnoneies
7% |4 Formutate Plan | Fnoness|  Fn9nese
76 4 Prepare Bill of Materiat l F1l918/98 l Fri 9/18/98
A f BABYAL SUB IMPROVEMENTS ' Mon921/88]  Wed 107798
78 |4 HSEB Pracures Materal Mon921/38]  Fn 10/2/88
79 | implement Improvements | Mon 10/5/98|  Wed 10/7/38
| “e0 BHORE SUBSTATION Mon 9/21/98 | Wed 10114198
| 81 CLASSROOM TRAINING " Mon®21/98]  Wed 9/23/08
82 Sub;ta-ﬂons ————— T ﬁ&:ﬁfsi B Tue Sm
I ER " Protection System Mon 8/21/98 | Mon 9/21/98
o Overvoliage Profection Mon 8721188 | Vion 731133
85 " Groundng | Mon9721/98]  Mon 9/21/98
T " Substation Power Losses Tue 8722/98|  Tua 922198
81 “Questonare Tue 922198 Tue 9/22/98
Ten ! HTILT Feeder Planning T | Monomiss|  Wed 923198
R EN “SelectFeeder and Overview | Mon 9/21/88|  Mon 821138
TE ! D;;—Loggers and Halo Ammeten o Mon 9/21/38 Mon 9/21/88
Tat |4 " Install Data Collection Equp Mon 9721798 | Mon 9721/58
Ta2 One Line E)x;(;r;;n B;velopm—enl Tue 9/22098|  Tue 9722188
T g Area @?&:ﬁﬂﬂr_\lng Software 'Tl'ue— EIZZI_Q-B B ———'l:t;e M
S]] Loads (VA i Spol ™ Tud 9738 | Tus 02298
Tos C—apa:ﬂzr_ Location Tue 9/22/38 Tue 9722/98
g6 CollecUReview Dala Fleld Data Tue 9722198  Wed 8/23/88
SE|_Sched mpp Page 4 Sun 9/6/98
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99
100
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105
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“1o8

109

110

in

112

120
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SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
Task Name o Stan Finish
Feeder Planning Analysis Wed 9/23/38 Wed 9/23/08
Review Wed 0/23/98 | Wed 923/96
ON THE-JOB TRAINING Wed 238 | Fnaizsien
Substation Inspection “Wed 823/88|  Wed 9/23/98
HV Swilchyard Wed 9/23/98 ] Wed 9/23/98
MV I\X;lal Clad Swalchgear m 5’5579_8 —T\l;l 9723/98
Cantrol Bulding Auxlhares Wed9/23/98 | Wed 9/23/98
écarﬁ\-g_ E;Fﬁl—n-e m:ak Load B \;\7;-&_9—/55/9—8 ‘_W_e-d QIEI;EB
Feeder and Dist Transformer Scannin | Thu 9/24/98 | Thu 9/24/98
ACTION PLAN DEVELOPMENT " Frionss|  Frioi2si98
Substation ~l;Il 3/25/9_8 T Fn 9/55791!
"~ Summary of Fleld Restilts Fil 9125198 Fn 9/25/98
7 FormuatePlan Fr1 9/25/98 Fn 9/25/98
T 777 Prepare Bilof Matenal | Fri 8/25/98 Fn 9/25/98
WY Feeders | FrioREm8|  Fri9/25/98
"7 “Summaryof Field Results | Fri9/25/98 Fri 8/25/8
B “ﬁ);n:ﬂ;l; FF* - Frl 9725198 Fn 9/25/98
“Prepare Bill of Malenal Fri 8/25/98 Fr 9125/98
BHORE SUB IMPROVEMENTS "~ Mon 8/28/08) Wed 10114798
HSEB Procures Matenal T ﬁm}iﬁ T f’fl 10/9]93
Implement improvements | Mon 1012/88|  Wed 10/14/88
KARNAL TRAINING CENTER T Tl Enitonema|  Wed 1112508
—Olgan;ze Teams and Onentation - Fri 10/16/98 Fa 10116198
" PEHOWA SUBSTATION Mon 10713/88] Wed 1111708




SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES

D | Task Name Stant Finish
121 CLASSROOM TRAINING Mon 1019/98 | Wed 10721798
1_22 Substations Mon 10/19/98 fu; 10/2—0—138—
T23 | Protection System Mon 10/19/98 |~ Mon 10119/98
F Overv;ﬂ;ge P_r;lecnon ) M;n 10/|9I§8 ~W:&Es§
125 | “Groundng Mon 10718/98 | Mon 10/19/98
126 —Sub;];;lo;PcJ_v;er Losse; i }Je 15/50798 - ﬂZMa
21 TQuestonare | Tuet1020098|  Tue 10/20/98
T128 HT/LT Feeder Planning B “Mon 10119/98 | Wed 10121128
29 | 4 " selectFeederand Overview |  Mon 1019/98|  Man 10/19/98
155‘ DaG L;g;;rs—an&Ha_lo—Kmr—nelen Mon 10/1_5198_ _M; 10715;9—8
131 |4 " Install Data Collection Equip Mon 10/12/98|  Mon 10/19/98
132 One Line Dlaar;m Deve-lopment Tue 10/20/98 Tue 10720/98
13 Area And Fder Plannmg Software | Tue 10/20/98 |  Tue 10/20/98
4 Loads (kVA KWhSpot) Tue 10720198 | Tue 10720/98 |
“135 Capacttor Location h Tue 10720198 Tue 10/20/98
136 Collect/Review Data Field Data Tue 1020198 | Wed 10121198
EE A Feeder Planning Analysts | Wed 10/21/98] Wed 10/21/98
RE) Review o Wed 10121198 Wed 1021188
139 ON THE-JOB TRAINING Wed 10121/98|  Fni 10723108
“40 Substation Inspection Wed 10121188 | Wed 10/21/98
a0 " THV switchyard Wed 1012198 |~ Wed 10/21/98 o~
a2z " MV Metel Clad Switchgear | Wed 10/21/88 |  Wed 10/21/98
143 " Control Bulding Awdhares | Wed 10/21/98]  Wed 10/21/88
144 |3 - Scanning atTime of Peak Load "~ Wed 10/21/98 Wed 10/21/88
or o 0 R Sun 8/6/98
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152
153

154
156
157

158

155

167

ot |

168

H
[Ta_z's Name

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
Start Finish

Feeder and Dist Transformer Scannin Thu 10/22/98 Thu 10722/98
ACTION PLAN DEVELOPMENT Fritoi2aee|  Frit0/2are8
Substation Fri10/238]  Frit0/23188
Summary of Field Restlts Frit0R3ee | Fd10/23/98
Formulate Plan Fd10/23/98]  Fri10/23/98
Pl:pare Bill of Material Fatorzama|  F10723/08
HT Feeders "Fritorzues|  Frl10/23198
Summary of Fleld Results | Fn 10/23/98 | Fri 10/23/98
Formulate Plan Fritora3/ee|  Fei10/23/98
Prepare Bill of Matenal Fi10/23198|  Fi 1023798
PEHOWA SUB IMPROVEMENTS Mon 10126/98 | Wed 11/11/58
HSEB Procures Matertal Mon 10/26/98 £ 11/6/98
Implement Improvements Mon 11/9/98| Wed 11/11/98
KATHAIL SUBSTATION " "Mon 10726108 | Wed 1111898
CLASSROOM TRAINING Mon 10/26/8|  Wed 10/268/98
Substatlons ) Mon 10/26/88 | Tue 10127198
Prolection System Mon 10/26/98 | Man 10/26/98
" Ovenollage Protection Mon 10/26/98|  Mon 10/26/98
Grounding h Mon 1012688 | Mon 10/26/08
‘Substalion Power Losses Tue 1027/98)  Tue 10/27/98
Questionaire N Tue 10/27/98| ~ Tue 1027/98
HTILT Feeder Planning Mon 10126/98 |  Wed 10128198
Select Feeder and Overview Mon 10/26/98 | ~ Mon 10/26/98
"~ " Data Loggers and Halo Ammetert|  Mon 10726/38|  Mon 10/26/98
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Task Name

174
Re\;ew -

176
ON THE-JOB TRAINING

Substation Inspection
“Wed 10/28/98

s
178

179

182 |4
183 B
184

185
186 |74

187

189

190

191

192

|(;slaTI acﬂ_axml:or'l.équlp

170 One Line Dagram Development

i Ar;a And Fder Plann;ng Software
172 | Loads Zkﬁ kWh S;_u;t_)

Capacﬁu( Location
Collect/Review Data Field Data
Fe-ede;?’ginm;lg_}\nalglg -
Wed 1012898
| Wed 10128/98

SCHEDULE OF ACTIVITIES

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

_ __Start Finish
Mon 10/26/98 | Mon 10/26/98

Tue 10/27/98]  Tue 10/27/98
Tue 10/27/88 | Tue 10227/98
Tue $0/27/98|  Tue 10/27/98

" Yue 10127/98

Tue 10/27/98
N Wea—lﬁéﬁm

Wed 10/28/98

Tue 10727/98

Wed 10/28/98]  Wed 10/28/98

Wed 10/26/98 | Wed 10728138
Fri 10/30/98

Wed 10/28/98

Wed 10/28/98

Wed 10/28/98

HV—SwrlclVa_rd_
Wed 10/28/98

MG M—eh;—z‘,lad Swnlcl:ge;r
| Wed 10728198

Wed 10/28/38
Wed 10/28/98

Thu 10/29/98

Control Bulding Auxtiares
Thu 10/20/98

Fri 10/30/38

S_c;nmng atTime of Peak Load

- F;:;ler_and— D—ls; ﬁansformer Scannin
Fn 10/30/98

" Fri10/30/98

Fri 10/30/08
Fn 10/30/98

ACTION PLAN DEVELOPMENT

~ " Fr10/30/98

Suhstation

Fn 10/30/98

Fn 10/30/98
Fii 10/30/98

S_um-mary o—l ﬁ;l:i Results

E o?nﬁlm—e PTa\r;

Fri 10/30/98
Fri 10/30/88 Fn 10/30/98
Fn 10/30/98

- Pre;a_re Bﬁof Malen-a‘l_

~"Fi 10730198
Fn 10130798

_FFFeeders
Fri 10/30/98
Fri 10130/98

S—t;n;ar;;f Fleﬁi-Results

- E;lmu(ale Plan

Fri 10/30/98

Page 8

Prepare Bill of Matenal

Sun 9/6/88

SEl_Sched mpp



e ag
!
't
Lo
T
SYSTEM_EFFIC’!E;C_Y IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES
ID 1o [TaskNwme _ . Stan Fiush
193 KATHAIL SUB IMPROVENENTS _ Moni1/2138 | Wed 111688
194 [} HSEB Procures Maturiat ! Mon 11/2/98 Fri 11/13/98
195 | 4 implement improvenients Mon 11716198 Wed 11118/98
196 PANIPAT SUBSTATION Mon 11/2/8 |  Wed 11/26/%8
o1 CLASSROOM TRAINING Mon 11/2198 |  Wed 1114198
98 Substatrons Mon 14/2188]  Tue 1/3/98
199 | 4 Protection System Mon 11/2/98 Mon 11/2/98
ﬁ Overvoltage Protection Mon 11/2/98 Mon 1112/58
201 Grounding Mon 117288]  “Mon 11/2/98 -
202_ Substation Power Losses Tue 11/3/58 Tue l{.’JISB
203 Questionaire Tue 11/3/98)  Tue 11/3/98
204 HTILT Feeder Planning Mon 11/2108|  Wed 11/4/98
205 | 4 Sefect Feeder and Overview Mon 11/2/98]  Mon 11/2/98
—EEJE— Data Loggers and Halo Ammeten Mon 11/3/9; - Mon m2_19§
207 | 4 nstall Data Collection Equip Mon 117298 | Mon 1172198
208 One Line Diagram Development Tue 11/3/98]  Tue 11/3/98
209 Atea And Fder Flanning Software | Tue 11/3/88] ~ Tue 11/3/38
210 Loads (KVA KWh Spot) Tue 11/2/98 Tue 11/3/98
211 Capacitor Lacation Tue 1 1/3—198 Tu; ?US/E
“212 ColleciReview Data Field Data Tue 11/3/98 Wed 11/4/98
213 Feeder Planning Analysis Wed 11/4/98{  Wed 1124/98 ~
24 Review Wed 114198 |  Wed 11/4/98
215 ON THE-JOB TRAINING Wed 1114198 Fri 11/6/08
216 { Substation Inspection Wed 11/4/98|  Wed 19/4/28




220
221
222
223
224
225
226
221
=
229
230
231
232
233

234

235

Lo

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

Task Nune o ‘
HV Switchyard
MV Metal Clad Switchgear

Control Building Auxihares

Scanning atTime of Peak Load

Feeder and Dist Transformer Scannin

ACTION PLAN DEVELOPMENT
Substation
Summary of Field Resulls
Formulate Plan
Prepare Bill of Matenal
HT Feeders
Summary of Field Iiesulls
Formulate Plan
Prepare 8ill of Matenal |
PANIPAT SUB IMPROVEMENTS
HSEB Procures Matenial
lmplem—ent improvements
ROHTAK TRAINING CENTER
Organize Teams and Onentation
RAl SUBSTATION
CLASSROOM TRAINING
Substations
Pu;lecu_on Syste;

Overvol—lage Prot;cuon

SCHEDULE OF ACTIVITIES

Start_ __]-

Wed 11/4/98
Wed 1174198

Wed 11/4/98

Wed 117498 |
This 1475198 |
Thu 11:5/95;
Thu 11/5/98 |
Thu 1175198 |
Thu 11/5/88 )
Thu 11/5/98 |

Fri 1156198 '
Fri 11/6/98
Fr 11/6/98
Fri 11/6/98

Mon 51518—8

Mon 11/9/98
Mon 11/23/96

Feu 11127198

Fi1 112798
Mon 11/30/98
Mon 11/30/58
Mon 11/30/98
Mon 11730138

Man 11730198

Fiush __
Wed 11/4/38

Wed 11/4/98
Wed 11/4/98
Wed 11/4/98

Thy 11/5/98
Fri 11/6/98
Thu 11/5/98
Thu 11/5/98
Thu 11/5/98
Thu 11/5/98
Fri 116198

Fit 11/6198
“Fn 1116198
Fn11/6/98
Wed 11125198
}T:n 1-1127)/93
Wed 11/25/98
Mon 1111_193
i 11127198
Wed 12/23/98
Wed 12/2/98
Tue 1211188
“Mon 1113058

‘Mon 11/30/98

SFS Schedmypp



241
242

243

247
248"
249
250
251

252

253
254
255

256
257
258

250
260

“261

%62

| Tish Name

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

|
Gmu;ld—l'ng -
Substation Power Losses
Queshionave
HT/LY Feeder Planning
Select Feeder and Overview
Data Loggers and Halo Ammeter:

Install Data Colleciion Equip

One Line Diagram Development

SCHEDULE OF ACTIVITIES

Stast

Finish

Mon 11/30/98
Tue 121198
Tue 121198

Mon 11/30/98

Mon 11/30/98

Mon 11/30/38

Mon 11/30/98

Tue 12/1/98

Mon 11/30/98
Tue 12/1/98
Tue 12/1/98

Wed 12/2/98

Mon 11/30/98

Man 11/30/98

Mon 11/30/8

Tue 12/1/98

Area And Fder Planning Software | Tue 1211198 Tue 1211198
Loads (kVA KWh Spot) Tue 121/98]  Tue 12/1/98
Capacttor Location Tue 15!1—19& h Tu; 1 211@8
GollectReview Data Field Data Tue 1211/98]  Wed 1212198
Feeder Planning Analysis - W;ﬁ;w_éﬂ V\;e;! 1-2_1319—8
Review Wed 12/2/98 | Wed 122/98

ON THE~JOB TRAINING "] Wed 22188 | Fri1214198
Substation Inspection T Wed 12/2/88 Wed 12/2/88
HV Switchyard B Wed 12/2/98|  Wed 12/2/98

MV Melal Clad Switchgear Wed 12/2/98]  Wed 12/2/98
Contral Burlding Auxiiares VVed 72/5798 W‘e;‘l‘élilga
Scanning atTime of Peak Load WeE]?IZ—IBB WEHZ&IBG
Feeder and Dist Transformer Scannin Thu 12[3798 Tm 1;5/58
ACTION PLAN DEVELOPMENT Fri 12/4/98 Fri 12/4/98
h Fri 1ol Fri 1214198

\
Sva
'{n + 8
i

F




D n
265

266

267
268 |
%9 4

270 4 o

572 v 4

7 '

21 o

R I
SYSTEM EFFIC!ENC;’TM;RBVEMENT TRAINING PROGRAM i
SCHEDULE OF ACTIVITIES
15k Name _ Stan_ | Fwsh
Formulate Plan Fn 1214198 Fn 12/4/98
Prepare Bill of Matenal Fn 12/4/98 Fa 12/4/98
HT Feeders Fri 12/4/98 Fri 1214/98
Summary of Field Results Fu 1214198 Fn 12)2/98
Formulate Plan Fn 12/4/98 Fn 12/4/98
Prepare Bill of Matenal Fn 12/14/98 Fn 12/14/98
RAI SUB IMPROVEMENTS Mon 12/7/98 |  Wed 12/23188
HSEB Procures Matenal Mon 12/7/98 Fil 12—178/58
Implement improvements Mon 12/21/98 \—I.Ued— 12/53/98
ROHTAK SUBSTATION Mon127/98|  Wed 1/6/98
CLASSROOM TRAINING Mon 12/7/98|  Wed 12/9/98
Substations Mon 12/7/98 - -T;J; ;MB
Protection System Mon 12/7/38]  Mon 12/7/98
Overvaltage Protection Mon 1277/95 _ﬁ_M;;} 2—/'7158
Groundlag Mon 1275/9—8 ‘—Tame—s
Substation Power Losses Tue 12/8/98 |  Tus 12/8/98
Questionaire Tue 12/8198]  Tue 12/6/98
HTILT Feeder Planning Mon 127198 [ Wed 12/9/38
Select Feeder and Overview Mon 12/7/98 _—MO—I;TZTTEE
Data Lo;;gets and Halo Ammeter , Mon 12/7/38 "_MEET?nEa
" Install Dala Collecuon équxp : Mon 12/7/98|  Mon 12/7/98
Qne Ll?\; Diagram Development : Tue 13/8198 —ﬂm/sfa
Area And?t}et Planning Software 3 Tue 15/8/95 ——WISTB
Loads (KVA KWh Spat) Tue 12/8/98|  Tue 12/8/98
- « agmne




SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
D [ Tk Name e Stan ___ | Fimsh
289 Capacitor Location Tue 12/8/98 Tue 12/8/98
290 Collec/Review Data Field Daia Tue 12/8/98 Wed 12/5/98
291 Feeder Plapning Analysis Wed 12/9/98 Wed 12/9/98
292 Review Wed 12/9/98]  Wed 12/9/98
203 ON THE~JOB TRAINING Wed 1219198 |  Fni 12111/98
204 Substation fnspection Wed 12/9/98 Wed 12//58
205 |4 HV Switchyard Wed 12/9/08 | Wed 12/9/98
296 MV Metal Clad Swilchgear Wed 1219/98 | Wed 12/9/58
297 Contral Buitding Auxihiares Wed 12/9/98 *ﬁwgd 1_219'ISE
208 |4 Scanning atTime of Peak Load Wed 1210198 | Wed 12/9/98
555 A Feeder and Dist Transformer Scannin Thu 12/10/98 - Thu—iz’l.l 0/98
300 ACTION PLAN DEVELOPMENT Frt21198|  Frit2114198
01 Substation Frit2/11m8|  Fri 1211/98
302 |4 B ™ Summary of Field Reslts Fui2n1i98|  Fri2i11/98
303 Formulate Plan Fil 1211098]  Fri{2111/88
304 " T Prepare Bill of Matenal Fit2011/08]  Fn12/11/08
05 HT Feeders U Fnt2nuss| ™ Fritziims
306 Summary of Field Resulls l Fi12001/98]  Fn1211/98
307 | 4 Formudate Plan Fnt2n198|  Fril2011/98
308 |4 ‘Prepare Bill of Material Fu1214/98]  Fri 12111198
) | ROHTAK SUB IMPROVEMENTS Mon12114198|  Wed 1/6/89
30 |4 | HSEB Procures Matenal Mon 121498} Fri12026/98
I | implement Improvements Mon 1498  Wed 1/6199
12 BAHADURGARH SUBSTATION Mon 12114196 | Man 1111199
~— — -

age

Sun




»)
Al
P
SYSTEM EFFICIENCY ;I_MPR(;VEI\;E_NT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES
0 ey (TaskNme _ __Stant Fuush
a3 CLASSROOM TRAINING 1 Mon 12/14/98 Wed 12/16/98
1 Substations Mon 1214198 |  Tue 12/15/98
315 ) o Protection System Mon 12/14/98 Mon 12/14/98
316 Overvoltage Piotection Man 12/14/98 Mon 12/]4/98
5;7 Grounding Mon 12/14/98 Mon 12—114798
38 Substation Power Losses Tue 12115/98 | ~ Tue 12/15/98
319 Questionatre Tue 12115/98] ?I;E 127;5/98
320 HTILT Feeder Planning Mon 12/14/98 | Wed 12116198
a2 | Sefuct Feeder and Overview Mon 12/14/98] ~ Mon 12/14/98
_3‘2?; Data L oggers and Halo Ammetern: Mon 12/14/98 Mon 12714195
EYER 4 Install Data Collection Equip Mon 15/14/58 —“Mﬁonhi 2-11_4155
324 Qne Line Dlagr;m DevelopnTenl Tue 12/15/98]  Tue 151_5195
325 Area And Fder Planning Software | Tue 12115138 | Tue 12/15/98
32 Loads (kVA kWh Spot) " Tue 1271598 Tue 12/15/08
327 Capacitor Location Tue 12/15/98 - 'I_'u—e 12—11:‘)158
328 Colect/Review Data Field Data Tue 12/15/98 | Wed 12/16/98
“328 Feeder Planning Anal—y5|s Wed 1211 6/98 —VV—eETZFEIQB
330 Review Wed 1216/98 | Wed 12/16/98
BT ON THE~JOB TRAINING Wed 121656  Fri 1211898
332 Substation Inspection Wed 12/16/38 ]  Wed 12/16/98
333 HV Switchyard Wed 1216188 | Wed 12/16/98
ST MV Melal Clad Switchgesr Wed 12/16/98 |  Wed 12/16/38
335 Control Buudmgxxlhare; Wed 1216/98] Wed TZTiESEB
36 | Scanmng atTime of Peak Load Wed 12/16/98{ Wed 12/16/98
SEl Sched mpp T Page 14 Sun 9/6/98




SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
N |n T sk Name _ P Slan Fiush

337 |4 Feeder and Dist Transtformer Scannin Thu 12/17/98 Thu 12117/98
338 ACTION PLAN DEVELOPMENT Fn12/18/98|  Frii2nsmss
338 Substation Fri1218/98|  Fn12118/98
30 | d Summary of Field Results ' Fri 12/18/98 Fri 12/18/98
T Formulate Plan Fri 12118/96 Fn 12/18/98
342 Prepare Bill of Matenal Fn12/18/88|  Fri12/18/98
343 HT Feaders © Fri12M8i98|  Fel 12018198
344 Summary of Freld Resulls Fr 12/18/98 Fn 12/18/98
T3a5 | 4 Formulate Plan Fu12n8i98|  Fi1218/98
36 |4 Prepare Bill of Material Fo12ne98|  Fr12n6/98
37 BAHADURGARH SUB IMPROVEMENTS  Mon 12121798  Mon 1/11/99
348 | 4 HSEB Procures Matenal Mon 12/21/98 “Frn 111199
349 |4 Tmplement Improvements | Thu177/98| Mon 111708
350 | FARIDABAD TRAINING GENTER ' "Mon1/11/98]  Mon 212299
Wi |4 Orgunize Teams and Guertaton ~ Hon 1/11/88| _Mon 1111153
T2 A3 PALLA SUBSTATION ' Montiiss|  Thu2ntiee
T35 CLASSROOM TRAINING i Mon 1111/88|  Wed 1/13/89
—35;_ Substations B I NTo; 11—1_175-3 “_TE?]E{:BE
["385 |24 Protection System " Monif198| Mon 111/88
356 Overvoltage Protection | Mon 1711/99| Mon 1/11/99

357 Grounding ‘ Mon1/11/93|  Mon 111799 ~
358 Subslation Power Losses | Tue 1/;2799 T:;e 1112199
359 Questionate Tue 1/12/39 Tue 1/12/89
Tas0 HTILY l?;eder—l?’lannmg - Mon 1—1-11;59 "'M iI—{SISQ

ol B mm  Bm mm  wmm we NS N BN BE BN |

aipa mq




SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

9 =

SCHEDULE OF ACTIVITIES
D f« Task Name e ]_ Stant _L___Fu&_
361 Select Feeder and Overview Mon 1/11/99 Mon 1/11/99
562 Data Loggers and Halo Ammeter ' Maon 1/11/99 Mon 1/11/99
363 [ Install Data Collection Equip i Mon 1/11/99 Mon 1/11/99
364 One Line Diagram Development , Tue 1/12/99 Tue 1/12/99
_3‘55 Area And Fder Planning Soﬁwarei Tue 1/12/99 Tue 1/12/99
366 Loads (KVA kWh Spoi) Tue 112/93]  Tue 1/12/99
367 Capacitor an;allon Tue 1/12/99 Tue 1712/99
368 CallecUReview Data Field Data Tue 1112099  Wed 1/13/90
369 Feeder Planr;lng Analysis Wed 111 389 »Wed " 3/99
370 Review Wed 113188 wed 1/13/99
k) ON THE-JOB TRAINING Wed 113/93  Friinsime
?72' Substation Inspection Wed 1/]31?9 ~w;\;m; Wl 3_/5;
373 | 4 HV Switchyard Wed 171389 | Wed 1713/99
I ; MV Metal Clad Switchgear  Wed 1/1383|  Wed 113/99
375 Control Bulding Audiares | wWed 171358 " Wed 1713199
378 | Scanning alTime of Peak Load Wed 1/13/98 _Wed_ﬁl 3/99
377 i Feeder and Dgl*ﬂ;;fom_ner—Sc‘a;mn Thuiname| Thu 1714759
(378 ACTION PLAN DEVELOPMENT Fu1n1sms| — Frinsies
379 Substation F 115199 Fri 116189
380 |4 | Summary of Field Resulls Fu1n599|  Fninsi99
T381 ! Form[:l—zi?e_l’lan Fn 171%9 - _Fn n 5/55
382 " Prepare Bil of Matenal Fi11598]  ~ Fn 1nsiee
383 3 HTFeeders [ gianass]” " Fri 1116009 |
84 |4 B Summary of Fleld Results | Fa 111588 | Fainisme
L
SE| Sched mpp Page 16 Sun 9/8/98
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1D
385

TS
387
388

389

390
301
392
393
394
295

396

-4

T 1sk Name

Forinulate Plan

Prepare Bill of Matenal

A3 PALLA SUB IMPROVEMENTS
HSEB Procures Matenal

tmplement Improvements

A2 FARIDABAD SUBSTATION

CLASSROOM TRAINING

Substations

Pratection System
Overvaltage Protection
Grounding

Substation Power L.osses

Questionatre

HTILT Feador Planning

Select Feeder and O;;;view -

Data Loggers :m;l H’;l‘(;‘Al;lmE—l-Ell

Install Data Collecuo;é:;mp
One LmeblagEr;i—D;vaa)menl
Area And Fde;r hannmg S:)ﬂware

Loads (kVA kWh Spot)

Capacitor Location
Callect/Review Data Fleld D;la -

Feeder Plannlng—;‘nal-y;l;

Review

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
__Slant___ Fiush
Fat 1115199 Frn 1115199
Fri 1/15199 Fri 115199
mon 11888 |  Thu2H1199
Mon 1/18/99 Fri 1/29/39
Tue 219/99 Thu 2111799
Mon118/98|  Mon 212289
Mon 118/98|  Wed 1120198
Mon 118199  Tue 1119159
pon 1/16/99|  Mon 1116199
Mon 1/18/99]  Mon 1/18/98
Mon 118/98|  Mon 1/18/99

Tue 1/19/88

Tue 1/19/99

Mon 1/18/88 |

Mon 118198

Mon 1/18/99
Mon 1/18/99
Tue 1/19/99
Tue 1/19/99
Tue 1/19/89
Tue 1119199
Tue 1/19/99
Wed 1/20/99

“Wed 1120199

Tue 1/19/99
“Tue 1/19/99
"Wed 1120199
Mon 1/18/99
Rdon ?nufég
N‘|.on 1/;5/35
Tue 1/19/99
Tue 119/99
Tue 1/19/89
—Tl'ue_I ITQ‘I-B-Q_

Wed 1720/99

Wed 1120/99

Wed 1/20/98

9\

!ane 17 Sun !!!




L]
fle
:ill
| P
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES
[P I T} Tisk Name e _ Stan _ Finish ]
409 ON THE-JOB TRAINING i Wed 1/20/93|  Mon 112589
110 Substation Inspection Wed 1/20/99 Wed 1/20/89
ar HV Switchyard Wed 1/20/98|  Wed 1/20/99
Tz MV Metal Clad Switchgear Wed 1720/99|  Wed 1/20/39
03 Control Bulding Auxihases Wea 1/20/59 - We~d ?720/59
Tag | Scanning atTime of Peak Load Thu 121798 | Yhu 1121199
FE ] - l_’eedel anE Dist Tranglormer Scann?n F—n 1—1—221_99 T Fmﬁlﬁ
416 "ACTION PLAN DEVELOPMENT Mon 1/25/98|  Mon 1/26/99
'75— - Subs?atlon o M;ﬁf?ﬁl;ﬁ m
418 K] Summary of Fleld Resulls Mon 1/26/99 i/l—t;n 1—12—5;9-{)
419 Formulate Plan Mon 1125/55 ‘RA;; ;72‘5795
“a20 Prepare Bill of Matenal Mon 1725/98]  Mon 1/25/99 )
2 HT Feeders ! Mon 1/25/98 |  Mon 1125198
422 - Summary of Field Results " Mon 1725/99]  Mon 1/25/99
423 |74 Formutate Plan Mon 1/26/99|  Mon 1/25/58
424 | Prepare Bill of Material ! Man 1/25/38 Mon 1125/99
Ta25 ! AZ FARIDABAD SUB IMPROVEMENTS Tue 1726198 | Mon 222199
426 |74 "HSER Procures Matenal l Tue 1/26/99 " Mon /8198
221 |04 i Implemenl_lmpmvemenls ! Twm2/1808 | Mon 2122159
428 | NARNAUL TRAINING GENTER Fri2/26/99 |  Wed 3131189
125 | : Oiganize Teams and Onentahon Fn2/26/99|  Fn2/26/99 ~
430 BARAULI SUBSTATION Mon 31159  Wed 372419
a CLASSROOM TRAINING Mon 31188 |  Wed 312188
432 Substations - T Monanm9|  Tuedizis
SEI_Sched mpp Page 18 Sun 9/6/98




SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

—

SCHEDULE OF ACTIVITIES
D1y {Task Name - - - JStat | Fmsh
433 | Z Protecton System Mon 3/1/99 Mon 3/1/89
434 QOvervoltage Protechion Mon 3/1199 Mon 3/1/99
435 Grounding Mon 31198 Mon 3/1/99
43 Substalion Power Losses . Tue 3/2/99|  Tue 3/2/99
437 Questionalre ‘ Tue 372199 Tue 3/2/99
438 HTILT Feeder Planning Mon3M/98|  Wed 2/3/99
439 {4 Select Feedet and Overview Mon3/1/98] ~ Mon3/i/98
440 Data Loggers and Halo Ammeter Mon3/1:88]  Mon 3/1/89
441 |4 install Data Collection Equip Mon3/1/98[  Mon 3/1/89
442 One Line Diagram Development Tu; 5/2!35 - Tue 372189
(443 Area And Fder Planning Software | Tue 3/2199]  Tue 3/2/99
444 Loads (KVA KWh Spot) Tue 3rz88|  Tue 3299
445 Capa‘::m; Lacation " Juearen|  Tue 3299
246 Collect/Review Data Field Data Tue 3/2/99 | Wed 3/3/99
447 Feeder Planning Analysis WQST;@E '_——VTI;EEBI"QQ
448 | Review Wed 3/3/99 | Wed 3/3/99
ey ON THE-JOB TRAINING " Wed3mma|  Fri3sses
450 Substation Inspection Wod 31388 | Wed 313109
451 {4 HV Switchyard TWed3/3/99)  Wed 3/3/89
452 MV Metal Clad Swatchgear Wed 33799 Wed 3/3/89
_aigT Conlrol Buitding Auxiiares W‘e—c??@ ——We_d 3/3—155
54 | 4 Scanning atTime of Peak Load Wed 2/3199]  Wed 3/3/99
43—5“ _3 Feeder and 6]; Transformer Scannin TFu—SIUEE ———Thu 314199
156 AGYION PLAN DEVELOPMENT Fraises | Frnassies

—




457
N

458
459
| 460
461
462
463
454
| 485
466

467
o
469
a0
47
a2
s
a4
475
476

b

477
478
479

480

SE! Sched mon

"

4

T sk Name

Substatton
Susmwmary of Field Results
Formulate Plan
Prepare Bill of Matenal
HT Feeders
Summary of Field Results
Fanmulate Plan
Prepare Bill of Matenal
BARAULI SUB IMPROVEMENTS
HSERB Procures Matenal

Implement Improvements

MOHINDER GARH SUBSTATION

CLASSROOM TRAINING
Substations
P;ole;uon S—yalem
0\7ervollag; Pmlecuoﬁ
—Groundm:';
Substation Power Losses
Queshonane
HTILT Feeder Planning
“Select Feeder and Overview
E;;ta Log;[]ers and Halo Amm_elers
install Data Collection Equip

" "One Line l;la—g?;_r;l Deveﬁ)an:nl“

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES

l

| _San [ _ Fush
Fr1 3/6/99 Fr( 3/6/98

Fr1 3/5/99 Frn 3/5/99

Fn 3/5/99 Fn 3/5/39

Fii 3/5/99 Fn 3/5/99

Fri 315199 Fri 3/5/99

Fr1 3/5/99 Frs 315799

1 3/5/99 Fri 3/5/39

, Fi 3/5/99 £n 31589
I Mon 3/8/99 |  Wed 3/24/89
' Mon 38199 Fn 3/19/99
Mon 32298 Wed 3/24/99
Mon2/8/98 |  Wed 3/31/89

" Mon3si9a|  Wed 3r10/93
“Monamiea]  Tued/e/09

" Mon 3/8/99 Mon 3/8/99
Mon 3/8/99 Mon 3/8/28

" Mon3/6:98] — Mon 3/8/99

" 7 Tue 3/9/99 Tue 3/9/99
Tue 200199|  Tue 3/9/99

" Mon3teien | Wed 3110199
Mon3/8/99 | Mon 3/6/99
“Mon3/8/99]  Mon 3/8/89
“Mon3/8/98)|  Mon 3/8/99

Tue 3/9/98 Tue 3/9/99

-

“n




10 "
481
482
483
484
485
486
487
488
489 |
490
91 |
492 | o
493 |4

494

495
.

| 496 | 4
1
1

497

498

]
T

500 |_4
1
501 |4

502 |24

503

504 | d

Task Name

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

“Acea And Fder Planning Software
Loads (kVA kWh Spot)
Capacilor Localon
CollectReview Data Field Data
Feeder Planning Analysis
Review
ON THE-JOB TRAINING
Substation lnspection
“hv Swnch-yard
MV Mela! Clad Swilchgear
Control Bulding Auxdliares
Scanning aiTune of Peak Load
Feeder and Dist T ransformer écannlng
ACTION PLAN DEVELOPMENT
Substation
.Sum;nary of Fletd Restills
£ ormm;te 'l_’la—; o B
Prepa;ta—élll 07 M;l;n—al
HT Feeders
Summary of Field Resuits
Formulate Plan
Prepare Bill of Matenal
MOHINDER GARH SUB IMPROVEMENTS

HS—EB Procures I\:ia(emﬁ_ T

SCHEDULE OF ACTIMITIES
Start Fiush
Tue 3/9/98 Tue 3/19/99
Tue 3/8/98 Tue 3/9/99
Tue 3/9/98 Tue 3/9/99
Tue 3/9/98 Wed 3/10/99
Wed 31088 |  Wed 3/10/99
Wed310/98]  Wed 3/10/99
Thu3Mm8{  Franzes
Thuanee | Thuaniee

o— USRI [V S —
Thu 3/11/99 | Thu 3/11/99

“Thu 301198 l T Thu 3n1/9e

Thu 311981 Thu 311799

Tyuanse|  Thuare9
Thuamiee|  Thuanies

"7 Fr3Mzies Frl 3112189
" TFnsHzss]  Franaes
" Fianzise Fri 3112099
Fn3/12/98 Fri 3/12/99
Frian208|  Fn3nz/99

" rianzies|  Frianzes
" Fd 3t12/98 Fri 3/12/99
Fnanziee |  Fnanzes
“Trdanz99) T Frianziee
Mon /1698 |  Wed 3/31/89
Mon 3/15/98 Frl 3126199

_
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Implement lmprovemems

HISSAR TRAINING CENTER

Orgamze Teams and Onentation

HISSAR TEXT MLy, SUBSTATION

CLAS

SROOM TRAINING

Substations

PlO!e_Clmﬂ System
OvervoEige Protection
Groun:il;lg

Substation Powey Losses

Questionarre

HTILT Fe;aer Pla;mng

Sele:l?;et;er‘an‘d 0_vervlew

Data L:);;gers ;d Halo Ammeter, Mon 4/5/99

Install Data C;zllecuon Equp

One Line D;agra_m Development Tue 4/6/99

Area /ind Fd;PIan;ll;ns; éoftware Tue 4/6/99

Loads (KVA kih Spot}

Cap;c“l‘lnr Loc_a(mn

Caﬂecl/;?evrew Data Field Daty

Feeder Pi-annﬂ'lg Analysis

Review

ON THE-JOB TRAINING

Sub_sta(mn lns_p;ch; h

———

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDWLE OF ACTIVITIES

Stat . _Fiush —
Hon 3/29/99 Wed 3/31/89

Mon 415/99 Wed 5/5/99

Mon 4/5/99 Mon 4/5/99

Mon 4/5/3g Wed 4728199

Mon 4/5/99 Wed 4/7/59

Mon 475199 Tua 4/6/99

Mon 4s5/99 Man 4/5/9g

] Man 4/5/99 Mon 4/5/99

Mon 4/5/9g Mon 415139

Tue 4/6/99 Tue 4/6/39

Tue 4/6/3g Tue 4/6/99

Man 475139 Wed 4719

Mon 4/5/3g Mon 475799

Mon 4/5/39

fMop 4/5/99 Mon 4/5/99

Tue 4/6/09

Tue 426199

Tue 4/6/99 Tue 46199

Tue 4/6/99 Tue 4/6/93

Tue 4/6/99 Wed 4/7/59

Wed 47739 Wed 477199

Wed 4/7/99 Wed 4/7/99

" Fri 419798

Wed 47189

Wed 477/99

Wad 477799

—\\_\*\



& ,g {,}

AN

-

SYSTEM EFFICIENGY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES
1D ¢ Task Name . o Stat | ___Fiush
529 HY Switchyard Wed 4/7/199 Wed 4/7/99
530 MV Metal Clad Swichgear Wed 4/7/99 Wed 4/7/98
531 Cantrol Bullding Auxifiares Wed 4/7/99 Wed 4/7199
532 4 Scannng siTime of Peak L.oad Wed 4/7/99 Wed 4/7/99
533 Feeder and Dist Transformer Scannin Thu 4/8/99 Thu 4/8/99
534 ACTION PLAN DEVELOPMENT Fri 419/99 Fri 419199
535 Substation Friamms| 4/
536 |4 Summary of Field Results Fr1 419/99 Fei 419199
Bar | Formulate Plan Fri 419199 “Fri 419/99
538 E Prepare Bul of Material Fnioi9s| 499
539 HT Feeders Fri 49199 ;ri 419/99
540 Summary of Field Resuits Fn4ii98! Fnamree
541 A Formulate Plan Fn4igiga] ~  TFd4/9/99
542 | 4 Prepare Bill of Matenal T Fadmes] Fa4semse
T543 | HISSAR TEXT MILL SUB IMPROVEMEN1|  Mon 4/12/98]  Wed 4128/99
544 l x| HSEB Procures Matenal Mon 4/12/59 | h _F;UZSIQQ
545 4 implement Improvements Mon 4126199 Wed 4/28/09
546 ' NARWANA SUBSTATION Mon 42195 |~ Wied 1519
s CLASSROOM TRAINING Mon 4112193 Wed 4/14/99
548 Substations | Mondn2i8s:  Tue4rtaiss
sS40 |74 Protection System Mon 412i99 ! Mon 4/12/99 ~.

550 Overvallage Protection Mon 4112198 Mon 4/12/99
551 Grounudmg Mon 4/12/99 Mon 4/12/99
52 | 4 Substaion Power Losses Tie 4,;579‘9(‘ e 1375

e e B



BEST AVAILABLE COPY

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM
SCHEDULE OF ACTIVITIES

n |o T sk Name _ Start | __ Fwsh ___
553 Questionaire Tue 4/13/99 Tue 4/13/99
554 HT/LT Feeder Planning Mon 4/12/99 Wed 4/14/99
555 | .4 ‘ Select Feeder and Overview Mon 4/12/99 Mon 4/12/99
5656 Dala Loggers and Halo Amrmeter Mon 4/12/99 Mon 4/12/99
557 | 4 Instalt Data Collectian Equup Mon4/12/88{  Mon 4/12/99
355 One Line Diagram Development Tue 4/13/98 Tue 4/13/98
550 Area And Fder Planning Software Tue413/99]  Tue 4113/99
560 Laads (KVA KWh Spot) Tue 41399  Tue 4/13/99

561 Capacitor Location Tue 4/13/08 *Tu; 4113799
562 | CollectReview Data Field Data Tue 411399 [~ Wed 4114198
563 Feeder Plan;mg Analysis Wed 4/14/99 _TNed 4/1—4—159
564 Review ) Wed 41 4_159 ~~VVe_d :111479—9
565 ON THE-JOB TRAINING Tuesnt3®s|  Fnanems
566 Substahnon ln;mcua Tue 4/131—8—8 'TNe: 4_11;1—!5
567 |4 HV Switchyard Tue 413199 Tue 4/13/99
568 MV Metal Clad Switchgear Tue 4N389|  Wed 4/14/99
568 Contral Building Auxtiares Wed 4/14/99 ——V\lgi Y 1—;;59
570 | Scanning alTime of Peak Load Wed 4‘114-/59 _—W—ed 41499
871 E Feeder and Dist Transformer Scannth Thu 4/15/99 Thu 4/15/89
572 ACTION PLAN DEVELOPMENT Fndnems|  Fr4M6/99

51 Substaton Fridneme|  Frdneise
574 |4 Su—r;umary of Field Resulls Fianems|  Fu4/16/98
575 " Formulate Plan Fndnema| Frn 4/16/98
576 | o P;&J—a;;ﬁ;rhﬂalenal_ T En4n6ra|  Fn4neme]
SEI_Sched mpp o Page 24 Sun 9/6/98
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1 871
578
579 | 4
580 |4
T
582 |74
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Task Name e
HY Fuedets
Summary of Field Results
Formulate Plan
Prepare Bill of Mateial
NARWANA SUB IMPROVEMENTS
HSEB Procures Matenal

Implement Improvements

BEST AvanasLE copy

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM

SCHEDULE OF ACTIVITIES
Stant Finish
Fri 4116198 T 4116180
Fri 416199 Fn 4116199
Fri 416159 Fri 416199
Fn 4/16/99 Frn 4116199
Mon 4119198  Wed &isles
Mon 4/19/99 Fri 4130199
Mon 6309 |  Wed 5/5/68
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