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Le INTERNATIONAL RESOURCES GROUP r -- -2 - 
Management consultants in energy environment & natural resources 

September 7 1998 

Mr Ranjlt lssar 
Charman 
Haryana State ElectncQ Board 
Panchkula, Haryana 

Dear Mr lssar 

In accordance wth your request, IRg IS pleased to transmit hereln the attached 
Scope of Work Implementation Approach and Schedule of Acfivltres for the 
System Effiaency lmprovement Tra~n~ng Project Tfie Plan ~ n d u d s  a descnpbon 
of the scope of work the approach to meet project obj&ves and a Preliminary 
Schedule of Acbvrt~es leadrng to the successful ~rnplernentabon of the System 
Efficrency Improvement Training Project 

The training project is intended to Increase the HSEB staff competence In the 
performance of substation marntenance and operahons (M & 0) It is also 
rntended to train the HSEB staff m the use of equipment and instruments to 
collect data that wll be needed for the performance of computenzed distnbubon 
system analysls Techn~cal power loss redudon IS one pnmary objective of the 
on-the-job trarnrng actrv~tres 

The IRg Tracn~ng Team consists of a Substation Specralist Mr Burt Hepponstall 
a Drstnbutlon L~nes Specialist Mr Paul Lavrgne and a Distnbut~on Plannlng and 
Operat~ons Speclairst Mr LOUIS A Rodnguez Mr Rodnguez IS the Team Leader 

I wsh to express my thanks for the support that you wll be provldlng to the IRg 
Team dunng the implementatlon of the tralnlng project actlvltres The IRg Team 
w11l be working wlth your staff as one team wth one common objective the 
lmprovement of the operation efficiency of HSEB electnc system 



r INTERNATIONAL RESOURCES GROUP 
- 

Management consultants In energy environment & natural resources 

I look forward to cantlnue worklng wrth HSEB rn what mll be a most challenging 
assignment 

LOUIS A Rodnguez 
System Efficrency Improvement 
Project Team Leader 

Cc P K Verma- Haryana State Electrlclty Board 
R K Jam-Haryana State Electrlc~ty Board 
R Leasburg-1Rg lnd~a 
E Campagna-IRg Wash~ngton DC 
B Hepponstall-IRg lndla 
P Lavlgne-1Rg lndla 
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r HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
- - 

I 
Scope of Work, Implame~talon A;;i;n;ach and Schedule of Project Acfivities 

I INTRODUCTION 

/ 
The Unlted States Agency for lnternatronal Development (USAID) has approved 
for the Haryana State Electnclty Board (HSEB) a System Efficrency Improvement 
Trarnrng Project lntematronal Resources Group (IRg) wrll be provrdrng thrs 
trarnrng to selected partrcrpants from HSEB HSEB has assrgned Mr Metha 
Chref Engineer Research and Tra~nrng as a Project Coordrnator to work wrth the 
IRg Trarnrng Team 

In accordance wtih the request of the HSEB Director of Operat~ons Mr P K 
Verrna IRg IS pleased to present thrs Project lmplementatron Plan It rncludes a 
descnptron 3f the scoDe of wcrrlc the approach to meet project objectives and a 
Prellmrnary Schedule of Actlvrtres leading to the successful implementat~on of the 
System Efficiency Improvement Trarnrng Program The pnmary objectwe of the 
tra~nrng program IS the reduction of drstnbutron system power losses 

In addrtron the trarnrng program IS rntended to Increase the HSEB staff 
competence rn the performance of substatron ma~ntenance and operatrons (M & 
0) It IS also rntended to tram the HSEB staff In the use of equipment and 
Instruments to collect data that w~ll be needed for the pehrmance of 
cornputenzed d~stnbutron system analysrs The program wril simulate drstnbutron 
feeder's configuratron and wrll calculate overloadrng condrtlons power flows 
voltage power factor and locatron of capacrtors Based on these results 
modrficatrons to these feeders can be srmulated tested and recommended for 
rmplementat~on 

The HSEB has SIX Trarnrng lnstrtutes that wrll be used as venues for classroom 
tralnlng Selected substatrons and HT feeders mil also be used to provlde on the- 
lob trarnlng to the program part~crpants 

The schematrc dragram of F~gure I rllustrates the general locatron of the Trarnrng 
lnstrtutes Substatrons and feeders that are located near these lnstrtutes have 
been selected for use dunng the performance of the on-the-job trarnrng project 
actrvrtres The map of Frgure I1 rllustrates the locat~on of some of the selected 
substations 

Attachment-I IS an outlrne of the Classroom Trarnrng subjects for use by the 
parttcrpants as a reference document dunng the trarn~ng sessrons 

Attachment I1 outlrnes the equrpment and rnstallatrons that the partrcrpants are 
expected to check dunng the field vrs~ts to the substat~ons and feeders It IS to be 
used as a check lrst by each of the partrcrpants 

Cl ASSROOM TRAINING doc09/07/98 Page -l of 20 
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Scope of Work Implementation Approach and Schedule of Pmject Activitles 

Altarhm~nt Ill lrsts the ~lems that may be ~ncluded durrng the development of an 
Action Plan An attempt will be made to correct these defic~enc~es wih the 
partrctpation of the tra~nees Those Items that can not be corrected due to 
unava~labil~ty of equ~pment substation outage approval, andlop detaded 
engrneennq and des~gn drawrngs wtll be lrsted rn an actron plan for future 
~rnplementation by the HSEB staff 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work Implementation Approach and Schedule of Project Actintias 

II SCOPE OF WORK 

The scope of servlces to be provrded by 1Rg rncludes training of the HSEB staff 
to Improve the maintenance of substatron equipment and high-tensrra'n and low- 
tenslon systems It also ndudes trarnrng In the use of lnstrumentatron to collect 
system data evaluation of the data and use of a computer program to perform 
technical evaluat~ons of feeders These cornputenzed analyses are a~med at 
determ~ning the feeder modlficat~ons that will result in adequate feeder loadings 
acceptable voltage profiles and low power losses To meet project objectives IRg 
will provlde the followng services 

A HIGH AND LOW-TENSION SYSTEMS 

1 Provrde classroom staff tralnrng In the performance of computenzed 11 kV 
feeder analysis and use of plannrng sofhvare and data gathenng 
~nstrurnentation The training program aims to tram staff specifically to 
reduce power losses on hrgh tenslon (Hi) and low-tension (LT) systems 

2 The following equ~prnent will be procured for use dunng the tranng 
program 

a One thermovls~on scanner 
b One three-phase set of load loggers 
c One voltage mon~tor 
d Two HALO ammeters 
e One D~stnbut~on Feeders Analysls Software 

3 The rnstrumentatron such as the Load Loggers w111 be Installed to collect 
feeder power flow profiles over a specrfied penod of trme Results will be 
 valuated and used as Input to the feeder plannrng software 

4 As part of the tralnlng program feeders of the APL-1 and APL-2 World 
Rank project will be selected and evaluated from a technrcal vlewpornt 
Power flows voltage drops power factor and power losses will be 
calculated for existrng system configurations Trainees w~ll have the 
opoortunrty to have a hands on tralnlng in feeder plann~ng analys~s 

5 Rased on the results of the technrcal evaluatrons a blll of matenal will be 
prepared and the matenal will be requested to Improve feeders by the 
~nstallatron of capac~tors or replacsment of overloaded drstr~butlon 
transfcrrners 
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HSEB-SYSTEM EFFlClENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work, lmplementatlon Approach and Scheduie of Project Activities 

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

B SUBSTATIONS AND FEEDERS i 

1 Classroom tran~ng will be provided to the M & 0 staff from the high 
voltage (220 kV 132 kV and 66 kV and 33 kV) Substations The tran~ng 
emphas~s will be on substat~on equrprnent contlnulng marntenance 
pract~ces to ma~ntain the hlgh levels of system equipment performance 
that were demanded n the ongrnal des~gn cntena 

2 Evaluatrons wril be made at the selected substations to determine 
~neffictencres resultrng from equipment des~gn changes andlor inadequate 
operation and marntenance practrces faulty equrprnent unsafe pract~ces, 
or conditrons inadequate protectran and groundrng 

3 Field vtsrts writ also be made to substatrons to provrde on-the-job trainrng 
to the substatton trarnees The scannrng equrpment wrll be used to 
determrne overfoaded connectors and jumpers at the substat~ons 

4 Field vlsits writ be made to provrde on-the-job lra~ning to the trainees The 
scanning equ~pment will be used to determine overloaded connectors and 
jumpers at the substatrons and overloaded feeders and drstnbut~on 
transformers of selected feeders All lurnpers or connectrons operatrng at 
high temperature levels will be rdent~fied and carrect~ve acirons developed 

C SYSTEM PROTECTION 

Starting at the 220 kV substatrons evaluatrans w~l l  be made of the exist~ng 
system that protects the power transformers This w11l Include llghtnrng arresters 
breakers isolators overlapprng protective zones and backup protectrve relayrng 
schemes Thls wtll be part of the staff on-the-job training 

D ACTlOFl PLAN 

A srmplrfied Actlon Plan will be prepared upon the completron of trainrng sesslon 
for future rrnplernentation 

1 On-the-job-tra~nmg w~l l  be provrded to about 20 engrneers at train~ng 
~nstrtute durrng a penod of five to six weeks 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work, Implementation Approach and Schedule of Pmqect Activities 

2 Rqsed on a perlod of SIX months a total of about 100 engineers could 
be tratned 

3 A slrnplfied Action Plan to be rmplemented by each Drvrston under 
tralnrng will be prepared for their lmplementatlon by the partc~ants 

4 On a level of effort basts trarnlng wrll be provtded on ) 

HV and drstnbutron substatrons system pmtect~on 
Feeder plannrng 
HV Substatron maintenance 
HT and LT maintenance 

F HSEB SUPPORT 

The Chef Eng~neer Research and Trarnrng has been asstgned by HSEB to work 
wth the IRg Team A key element to the success of the work IS the avallabrlrty of 

matenal such as capacitors drstnbutron transformers connectors, fuses and 
fuse-cutouts lrghtntng arresters of vanous srzes and vanous conductor types 
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HSE SSYSTEM EFFICIENCY iMPROVEMENT TRAINING PROJECT 
Scc la of Work Implementation Approach and Schedule of Project Acrivittes 

Ill PROJECT IMPLEMENTATION APPROACH 

The prole pnmary objectwe IS to Improve the qualrty of substatrons preventlve 
marntena 3 and reduce to the extent possrble on a level of effoit basrs, the 
power sy rn losses wrth the lowest possible economic and financral lmpact to 
the HSEE ule rncreaslng revenues and consumer sat~sfact~on 

The app! *h IS to procure and use drstnbutron system plannrng software 
therrnov~ston scanners data loggers, HALO ammeters and voltage lrne monltors 
and to utd~ze HSEB staff and rnatenal to modrfy the system facrht~es as may be 
requtred The follow~ng are the steps necessaty for traln~ng program 
rmplementatron 

A SELECT HSEB TRAINING STAFF 

The Director Research & Trainrng and corresponding Executrve Engineer 
Operatrons wrll select the HSEB staff to be trarned The selected staff must have 
the abrlrty to understand speak and read Englrsh Junror Engineers and 
Engrneers responsrble for the operation and rna~ntenance of substat~ons wlll be 
the best candrdates for part~crpatlng In the substation portron of the trarnrng 
program 

In a similar manner the starf to be seiected for feeder analys~s operatron and 
marntenance trainrng will have to be at the level of etectncal engineers 
experienced with the exrstrng system configuratron and overall system operatron 
performance 

B ORGANIZE TEAMS 

Teams wrll be organized formed by IRg consultants and HSEB substatron 
operatron and rnarntenance and engrneenng staff These teams wrll work under 
the technrcal gurdance of an IRg Substation Speclalrst System Plannlng 
Specrallst and Drstrrbut~on Lrnes Specralrst Each team may work separately or 
jointly on vanous tasks with each correspondrng specralrst provrdrng the technrcal 
gurdance as needed 

C MOFLITORING lfilSTRUMENT INSTALLATION 

The dqta loqqers voltage monitors will be ~nstalled at key locatrons durrng the 
performance of the work for a perrod not to exceed three days These data wrll be 
used 15 ~nput to the computer program to srmulate exrst~ng drstributron system 
condit~nns 
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HSEBSYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work lmplementat~on Approach and Schedule of Project Activittes 

D ONE-LINE DIAGRAM DEVELOPMENT 

Geographical One-Llne Diagram (s) for selected dlstnbutlon substat~onqjthat are 
currently h~ghly overloaded WIII be obtalned Feeders emanatlng out of selected 
substatlons or feeders selected by HSEB wlll be represented In the computer 
program by their electncal parameters Asslsted by the staff from the selected 
DIVISIO~ the one line d~agram wlll be revlewed carefully from a geographlcal 
configurat~on v~ewpoint for the electrical charactenstlcs of the feeders and for 
the loading cond~tlons Also distances locatlon ratlng and number of drstr~but~on 
transformers and capacitors, ~f any, along the feeders wlll be verified to Insure 
qual~ty of the feeder data 

E CURRENT AND VOLTAGE MEASUREMENTS 

Pnor to the undertakrng of any malor changes rn system contiguratron 
measurements wrll be taken of current and voltages at selected polnts ~n the 
system The objective of thrs actrvlty IS to collect data before any changes are 
made to the configuratlon of the system and then to collect equ~valent data after 
the system mod~ficatlons are made This w11l permrt the calculat~on of the 
economic benefits denved from the modlficat~ons made to hrgh-tenslon system 
and dlstnbutron substatlons 

F SHORT RANGE FEEDER PLANNING STUDIES 

Based on the geographlcal system configurat~on shown on the one-line diagram 
and the electncal system charactenstlcs short-range plannlng studles wlll be 
made Voltages power flows power losses and locatlon of capac~tors will be 
determined Larger transformers will replace exrstlng d~strlbutlon transformers as 
the need justifies ~t feeders brfurcated and loads transferred rn an effort to 
reduce system losses by optlmlzatlon of the system configurat~on 

G SYSTEM MODIFICATION IMPLEMENTATlON 

Asslsted by the M & 0 staff of HSEB and utrllzlng the HALO ammeters optrmlzed 
locatron of distrlbutlon transformers for a load-centered configurat~on on the low- 
tenslon side of the dlstrrbutlon system will be made 

H SYSTEM PROTECTION 

Startrng at the 220 kV substatrons evaluations w~ll be made or the exlstrng 
system that protects the power transformers Relays wrll be evaluated for 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work lmpiementatlon Approach and Schedule of Project Activities 

consrstency wlth thew rntended functron and coordrnatron between transformer 
and feeder breakerslfuses 

I LIGHTNING ARRESTERS 1 

The substatron llghtnrng arresters type ratlng and proper physrcal locat~on will 
also be evaluated to ensure adequate protectron from l~ghtntng and surges 

J SCANNING EQUIPMENT 

1 At the substat~ons scannlng wlll be made of the equrprnent and busses 
and bus connections to ~dentrfy hot spots 

2 Dlstnbutron transformers on the selected feeders w~li be scanned to 
Identify overloaded transformers and those operatrng at hlgh 
temperatures The HSEB staff under the supervlsron of IRg staff wrll 
replace d~strrbutron transformers 

K ACTION PLAN DEVELOPMENT 

The comblned Team of specrallsts and trarnees wlii work together in the 
development of a plan that IS to be rmplemented by each D~vtsron The tralnees 
will partlctpate actlveiy In the development of the final actton plan Th~s activity IS 

not Intended to be the wrrtrng of a major report but rather a srmpl~fied one or two 
pages showlng the subsequent steps needed for add~ttonal Improvements 
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HSEBSYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work, Implementatton Approach and Schedule of Project Acbv~tres 

1V STAFFING 

A PROJECT TEAM 1 
I 

IRg has selected a team of qualified and exper~enced consultants to perform the 
servlces defined under the scope of work The team will conslst of three 
spec~alists (1) a System Plann~ng Operat~on and Ma~ntenance Spec~allst (2) a 
Substat~on Englneenng and Protect~on Speclalist (2) and (3)  Dlstnbuhon Llnes 
Eng~neenng Spec~allst 

Mr Lours A Rodnguez wrll be the Team Leader as well as the System Planning, 
Operatron and Maintenance Spec~al~st Mr Burt Heponstall wrll be the Substatron 
Engrneering and Protectron Specralrst and Mr Paul Lavlgne will be the 
Dlstnbutron Lrnes Eng~neenng Speclalist Mr Rodr~guez as the Team Leader will 
coordinate all efforts wrth the HSEB Coord~nator the Ch~ef Engrneer R&T 

B ORGANIZATION CHART 

The project Team organ~zatron Chart IS as shown below 

IRG-EFFICIENCY IMPROVEMENT TEAM ORGANIZATION 

Team Leader 

B Heponstall 
Substat~on 

EnglProtect~on 
Spec~allst 

L Rodrrguez 
Planning 

Speclalist 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work Implementation Approach and Schedule of Project Actlv~t~es 

V PROJECT COMPLETION SCHEDULE 
t j  

A survey of the number and location of the HSEB Tratntng Institutes was made 
as the in~tial step to develop a Traintng Schedule of Acttv~tres In addition v~sits 
were made to some of the htgh voltage substations rn an effort to select those 
that would be most appropnate for the performance of an on-the-job traintng 
program The final Trarnrng Schedule of Actlvttres was based on seiectrng those 
substattons that were withtn reasonable distance from the exlstlng HSEB 
Training Institutes to permit the trarnees to reach the trarntng areas without any 
major d~fficulty 

Based on the results of the therrnovis~on scanning, substat~ons and feeders 
emanating out of these substattons may be evaluated and major corrections 
made as needed If rnodificatrons are needed within the substation these wrll be 
evaluated and the results Included rn an Actton Llst for correcttve action at a later 
time dunng a planned outage 

In the scheduling sufficient amount of trrne has been allowed to permrt HSEB to 
procure any materral that rn~ght be needed to make correctrons at a given 
substatron andlor feeder After obtaining the mater~al the IRg Team will 
supervise the implementation of any recornrnendat~ons made to improve the 
substatton or feeders 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work Implementation Approach and Schedule of Prqect Actrvlhes 

CLASSROOM TRAINING OUTLINE 

The followng is an outllne of the System Efficiency Improvement Clapsroom- 
Tra~ning Program The outline rncludes the trainrng act~vitres that will be covered 
in sufficient detarl to permlt the participants to obtain a clear understanding of 
substation operation and maintenance practices performance of d~stnbution 
system feeder analysts reductron of power losses and overall system protection 

The partrc~pants are encouraged to continue self-research act~vrties to become 
more proficrent In each of the subjects covered dunng the performance of the 
training program 

The partrapants are also encouraged to actlvely participate in the program by 
asklng questions expressing and find~ng solutions to problems that affect therr 
own power d~stnbut~on systems 

A PROTECTION SYSTEMS 

1 Protective Zones 
2 Overcurrent Differential and Ground Relay~ng 
3 Short Circuit MVA and Fault Currents 
4 Transformer Inrush Currents and Thermal Withstand Curves 
5 Fuse Characteristics 
6 Breaker-Fuse Coordinatron Princ~ples 
7 Breaker Control Schematic D~agrams 

B SYSTEM TECHNICAL LOSSES 

1 Transformer Losses 

a Iron 
b Copper 
c Auxil~ary System 

2 conductor Losses 

a Unders~zed Jumpers 
b Overloaded Feeaers 
c Unbalanced Feeder Load~ng 

3 Connector Losses 

a Metal to Metal Considerations 
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b Conflguratlon 
c Proper Slung for equlprnent Connected 
d Fasteners (Bolts or Wedges) 

4 Voltage Regulatron 
I 

a Capacitors 
b Automatic Voltage Regulators 

5 Sav~ngs Case Study 

C OVERVOLTAGE PROTECTION 

1 Llghtn~ng Arresters 

a Theory 
b Appllcat~on 
c Locat~on 

a Substatlons 
b Overhead Llnes 

3 Arc~ng Horns 

D GROUNDING SYSTEMS 

1 HV Swltchyard Groundlng 

a Step and Touch Potentla1 
b Crushed Rock Surface 

2 Control Bulldlng Equlpment Groundlng 

3 Overhead L~nes and D~strlbutlon Substat~ons Groundlng 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
SCOOO ol Wul k III~III~I~II~I~~~~IVII AIIIII~~L~~ ntld Scllotll~in uf Proinct Acllvlllnr 

SUBSTATION INSPECTION ! 
f 

The following IS an outllne of the System Efficiency Improvement On-TheJob 
Tra~n~ng  Program The outl~ne ~ncludes items that will be covered durlng the v ~ s ~ t  
to the vanous substations It IS Intended that this be used as a gulde aiways be 
used by participants to Identify what to look for when search~ng for the 
deficiencies that affect the optimum operation while decreas~ng reliabll~ty 

The participants are encouraged to cont~nue self-research actlv~t~es to become 
proficient at each of the subjects covered dunng the performance of the trarnlng 
program 

The participants are also encouraged to actlvely part~c~pate In the program by 
asklng questions expressing and finding solutions to problems that affect thelr 
own substations and power distribution systems 

1 Review Equipment One-Llne Dlagrams 

2 Revlew System Protection And Meterlng One-L~ne D~agrams 

3 Inspect Switchyard Faciiities 

a Incoming HV Gantry Towers 
b HV Line Terrnlnat~ons 

I Isolators and Grounaing 
11 Wave Traps 
III Coupl~ng Capacitor Potential Devices 
IV Llghtnlng Arresters 
v Circult Breakers 
VI Current Transformers 

c HV Bus Bussrng 

I Configuration 
II Isolators 
III Clrcult Breakers 
iv Lightning Arresters 
v Current Transformers 
VI Potent~al Transformers 
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111 

IV 

v 
VI 

VII 
Vl l l  

1X 

X 

XI  

XII 

Xlll 

XIV 
xv 

Name Plate Data 
Impedance 
MVA Ratlngs 
Vector Grouplng 

Cooling Systems 
Natural Alr (OA) 
Fan Coollng (FA) 
011 Coolrng (FOA) 

Llghtn~ng Arrester 
011 Catch Pits 
Bucholz Relays and Conservator Tanks 
Temperature lndrcators and Alarms 
011 Level Indicators and Alarms 
S111ca Gel Breathers 
Tank Condltlon (Rust orl leaks) 
Radiators (011 leaks) 
Tank Groundrng 
Neutral Groundlng and Neutral Groundlng CT s 
Terrn~nations 
Flre Protectton Systems 
Flrewails andlor Spaclng Between Transformers 

e Medlurn Voltage Swltchyards 

I 

I1 

111 

IV 

v 
VI 

VII 

Vl l l  

Bus Structures and Busbars 
Cables and Termrnattons 
Equipment Termlnatlons 
Current Transformers 
Potentla1 Transformers 
Clearances 
Bus and Feeder Configuratlo~s 
Clrcult Breakers 

f Swltchyard Groundrng 

I Equlprnent Grounds 
II OH Llghtn~ng Shleld Wlres 
III Neutral Grounds 
iv Llghtnlng Arresters Grounds and Surge CounterslAmmeters 
v Groundlng Gr~d Resistance Logs 
\/I Stte Condltron of 6 Crushed Rock lnsulatlon Layer 
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HSEBSYSTEM EFFICIENCY IMPROVEMENT TRAlNlNG PROJECT 
Scope of Work Implementation Approach and Schedule of Project Acttv~ties 

g General 

I Cable lnstallat~on and Trenches 
11 Drrect Buned Cable Installation 
111 Cable Used versus Applicatron 

' IV Safety Clearances 
v Worklng Clearances 
VI Marshalling K~osks 

4 Ut~i~ze Infrared Camera To Detect Hot Spots 

a Connectors 
b Equ~prnent 
c Jumpers 
d Ground W~res 
e Cable Potheads 

5 Prepare Bill of Mater~al 

6 Modify Switchyard 

B MV METAL-CLAD SWITCHGEAR 

2 Review System Protection And Metenng One-L~ne Dragrarns 

3 Inspect Metal-Clad Swltchgear Facrl~t~es 

a Mlrnlc D~agrams 
b Control Ph~losophy 
c lndlcatlng Lrghts Operatron and Test 
d Meterrng and lnstrumentatron 
e Relay settrngs 
f Current and Potentlal Transformers (Ratlos accuracy overlapping 

zones) 
g Transformer and Feeder Voltages and Loaalngs 
h Subsiatlon and Feeders Power Factor 
I Equipment Short Clrcult and Contrnuous Current Capabrlrty 
j Cable Terrnlnatlons 
k Connected Equroment Not In Use 
I Open Current Transformers rf any 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work lmplernentat~on Approach and Schedule of Project Actrv~tres 

C CONTROL BUILDING AUXILIARIES 

1 Inspect Batteries and Battery Chargers 
2 Alarms Annunciated on Battery System 1 
3 Awifrary Statron Servrce Switchgear and AC Panels 
4 DC Distnbutron Panels 
5 Annunciator System and Alarm Phr[osophy 
6 HV Relay and Control Panels 

a Relays and Settlngs and Flags 
b Marntenance and Houseke~ping Practices 
c HV Mlrnlc Bus and Control Panels 
d Semaphores and Llghts and lndlcatlng Meters 
e Color Codrng of Mirn~c Bus 

7 Equipment Worklng Clearances 
8 Alarm C~rcults Operation and Maintenance 
9 Emergency Llghtlng and Power 
10 Flre Protectlon Systems 

D MVFEEDERS 

Determine Magn~tude and Time of Peak Loads 
Dlstributlon Transformers and Feeders Protectlon 
Dlstrlbution and Substatlon Class Arresters (Correct Application) 
Dlstnbut~on Transformers Fuslng (Type Size Configuration) 
Conductor and lor Cable Slzes Used on Dlstrlbut~on Transformers 
Distribution Substatlon Grounding 
Three Phase Feeder Unbalance Loadlng 
Ground Fault settlngs 
Branch C~rcuit Fuslng 
Connectors Used on All Equipment 
OH Conductor Materlal Used and Mater~al or All Equlament 
Connectron Termrnals 
Capac~tors 
a Locatlon 
b lnstallatlon 
c Protectlon 
d KVAr Ratlngs 
e Groundrng 
Distr~butlon System Construction And lnsiallatron Practrces 
a Concrete Structures 
b Crossarms 
c Safety Nets 
d Grounding 
e Hardware 
f Connectors 
g Safety Clearances 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work. Implementation Approach and Schedule of Project Actrvltles 

14 Take Voltage Read~ngs Along The L~ne 
15 Check Jumper Wire S~ze 
16 Scan For Hot Spots 

a Connectors 
i 

b Jumpers 
c Transformers 
d Fuse Cutouts 
e Isolators 
f Capacttors 

17 Evaluate Scann~ng Results 

E PREPARE CORRECTIVE ACTION PLAN 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work lmplernentatlon Appmach and Schedule of Project Achvit~es 

ACTION PLAN DEVELOPMENT 

1 Add llghtnrng arresters where requlred 
2 Correct clearances where requrred consistent with safety and operating 

voltages 
3 Short circuit opened current transformers ~f ex~sting 
4 Recommend transformer or1 replacements as determined by available 

laboratory test~ng of drelectrlc strength 
5 Correct other transformer cool~ng deficlenc~es if existrng 
6 Make recommendations if any to Improve or add oil catch p~ts 
7 Recommend andlor improve or add fire protection systems 
8 Recommend andlor correct for relay or alarm malfunctron~ng 
9 Recommend overlapping protecting zones or add addrtlonal relays ~f non- 

existent based on latest relayrng practrces used by the industry 
10 Change s~irca gel if required 
11 Implement adequate ground~ng of equtpment 
12 Recommend repaint~ng of rustea equipment tanks 
13 Recommend andlor correct 011 equipment leaks 
14 Change all connectors ~dentrfied as havlng hot spots with approprrate 

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

blmetalltc connectors 
16 Select proper connector type and ensure proper lnstallatlon 
17 Make spot checks of the ground resistance of equtpment In the swrtchyard 

Selected equipment must be completely disconnected from the system 
18 Recommend ~f requlred that exposed cables be buried following applrcable 

direct buried procedures 
19 Ensure that all power cables are properly termmated using stress cones as 

requlred 
20 Correct all hot spots ~dentltied by scanning device by replacing 

a Connectors 
b Jumpers 

21 Make drip loops as requ~red 
22 Re-scan equipment at peak load to ensure that Hot Soots have been 

removed 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scope of Work lmplementat~on Approach and Schedule of Project Act~v~ttes 

B MV SWITCHGEAR AND AUXILIARY SYSTEMS 

Recommend corrective action or replace 

1 Defective bulbs of indicatlng-llghts 
2 Defectwe indicating instruments semaphores and swltches 
3 Color coding of mimic bus 
4 Mlsslng name plates of all swltches breakers and transformers etc on mlmic 

bus and switchgear panels and all relays systems on relay panels 
5 If recent Short Clrcult studies are available review that all breakers have 

suffic~ent continuous current and short circuit capacity 
6 Relays settings that are not in accordance with the M and P Department 

Recommendations 
7 Protection equipment or systems that are not in accordance w~th standard 

Industry practices 
8 Non overlapping relay zones 
9 MIS-coordtnation between up and down stream relays 
10 Battenes having low specific gravity reading 
11 lnadequate alarm systems 
12 lnadequate worklng and safety clearances 
13 lnadequate procedure for taklng out of servlce and tagglng a circuit breaker 

or motor control center 
14 Connected CT ratios Identified on panels 

C 11 kV FEEDERS 

1 Perform feeder planning studies 
2 Modlfy feeders as required to meet loading conditions 
3 Install lightning arresters at every substation transformer and overhead llne to 

cable Interface 
4 Install proper fuses at each transformer statlon on the MV side 
5 Install adequately s~zed jumpers 
6 Use correct connectors on all jumpers equ~pment and grounds 
7 Ground Irghtnlng arresters correctly 
8 Ensure correct co-coordination of fuses with feeder breakers at substatlon 
9 Ensure that adequately slzed cabies are terminated properly at the low- 

tension side of distribution transformers el~mlnating ail exposed wlres to 
prevent acc dental touchlng by the HSEB staff and the ~ub l l c  

10 Ensure proper grounding of concrete structure hardware lightn~ng arresters 
transformer tanks transformer neutrals and  sola at or sw~tch operating 
handles Measure grouna resistance at the substatlon structure 
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HSEB-SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROJECT 
Scoce of Work. lmciementatlon Aocroach and Schedule of Project Acllvitles 

I 1  Reduce three-phase feeder unbalance load~ng cond~tron by load transferring 
among phases 

12 Check feeder relay ground fault settrngs to protect agalnst unbalance 
condrtrons ,) 

13 Locate or recommend locatron of capacrtors as rndrcated by results of feeder 
plannrng studles 

14 Install capacrtors wrth fuse cutouts fuses and surge arresters properly sized 
to protect the capacttors 

15 Ensure proper capacitor bank ground~ng 
16 Measure power factor before and after capac~tor ~nstallatron to determine 

benefits of rnodlficat~ons 
17 Measure voltages at key locatron along the feeder to establrshed benefit 
18 Replace wrap around connecttons w~th proper connectors 
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-- -- - - - -- -- - - -------A A --- - 
I SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
I SCHEDULE OF ACTIVITIES 1 

I - 2 I AMBALA TRAINING CENTER 

1 118 I KARNAL TRAINING CENTER 
I -- I 
1 234 I ROIiTAK TRAINING CENTER 

!-mi I FAnlDABAn TRAINING CENTER 

428 NARNAUL TRAINING CENTER 

I 506 / HISSAR TRAINING CENTER 
I 

Nov Dee Jan Feb Mar A 1-11 
21G~1?Wrslnl!81alr.Ir~lr!l I I 2  13 1 4  l a  I 6  I 7  l a 1'9 I i o l i t & b ~ l 1 4 l 1 ~ ~ 1 6 l l 7 1 ~ l  

= D 1 - - - - - m  1-- = - - 
P P  I Mon 9l7198 

m 



- - - -- - - - - -- - - - -- 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES -1 
-- - - - 

I Sep Oct I Feb I Mar Apr 
Ta?! Na_me 36l3713~(39l40l41142143144 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PRO 

) 

Organtze Tedrns and Orlentdllon 
- -- 

PINJORE SUBSTATION 

HSEB procures Malerlal 

ltnplemer~l lrnprove~nenls 
- - 

BABYAL SUBSTATION 
--- 

CLASSROOM TRAINING 

ON THEJOB TRAINING 
--- - 

BABYAL SUB IMPROVEMENTS 

- 
BHORE SUBSTATION 

- 
CLASSROOM TRAINING 

-- 
ON THEJOB TRAINING 

- - -  
Bl iORE SUB IMPROVEMENTS I 

llnplement lmprovernents I - 
KARNAL TRAINING CENTER 

- - 
Organlze Tearns and Orlentahon 

- I 



-- - - -- -- 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES 

CLASSROOM TRAINING w 
ON THE JOB TRAINING 

PEHOWA SUB IMPROVEMENTS 

156 HSEB P~octseb Malerldl 
- 

157 Implement lmprovenienls 
- - 

158 KATHAIL SUBSTATION 
- - 
159 CLASSROOM TRAINING 
- - 

177 ON THE JOB TRAINING 
-- 
193 KATHAIL SUB IMPROVEMENTS 

-- - - --- 
194 H S ~ B  ~:~cores Malenal 
- 
195 l~nplamenl lmprovemenls 
- - -- - - 

196 PANIPAT SUBSTATION 
-- 

197 CLASSRXOM TRAINSO 
-- - - - 
215 ON THEJOB TRAINING 

231 PANIPAT SUB IMPROVEMENTS 

232 tiSEB Procures Male~~al 
- 
233 lmplemenl In~provemenls 
- 
234 ROHTAK TRAININGCENTER 
-- - 
235 O r ~ a r ~ ~ z e  Teatns dnd Orlenlahon 
-- 
236 RAI SUBSTATION 
- 
237 CLASSROOM TRAINING 

i - 
- 

255 
w 

ON THE-JOB TRAINING- 
- - - - - - 

27 1 RAl SUB IMPROVEMENTS 
w 

- 
272 HSEB ~rocta& ~ a i e r ~ a l  

- 
- - -R 

EcI 4 I I P n ~ 9  Sun 91619R 1 



- - - - - - - - - - - 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES 

ROllTAK SUBSTATION I 
CLASSROOM TRAINING 

ON THE-JOB TRAINING 

ROHTAK SUB IMPROVEMENTS 

l~nplemenl lmprovernenls 

313 1 CLASSROOM TRAlNlNQ I w I 
<T 1 ON THE JOB TRAINING 

- 
BAHADLIRGARH SUB IMPROVEMENTS 

HSEB Procures ~a tena l  

- 4 FARIDABAD TRAINING CENTER 
- -- - - -  

Or~dn~ze Teams and Onentatlon 

- - - - - -- - - - - 
CLASSROOM TRAINING 

ttSEB Procures Mater~al I 
- - -  - 

llnplement lmprovemenls 

- --- -- -- - 
ON THEJOB TRAINING 



-- ---- - -- - -- --- 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES -1 - - - -- 
Nov Dec Jan 

Tesk Nalrlc - - -- 
A2 FARtDABAD SUB IMPROVEMENTS 

HSEB Procures Material 
-- ---- 

I~~iplemenl Improvements 
- - - - - 

NARNAUL TRAlNlNQ CENTER 
- -- 

Organ~ze Tedms and ~ r ~ n l a l l o n  
---- 

BARAULI SUBSTATION 
- - - -- -- - - - 

CLASSROOM TRAINING 
- -  

ON THEJOB TRAINING 
- --- 

BARAULI SUB IMPROVEMENTS 
- - - 

HSEB Proctrres Material 
- -- - - - - 

Implement Improvements 
- 

MOHIND~R GARH SUBSTATION 
- - --- - -- - 

CLASSROOM TRAlNlNQ 
----- - 

ON THE JOB TRAINING 

MOHINDER OARH SUB IMPROVEMENTS 
-- - - 

HSEB ~%&~res Material 
-- - ---- ------ 

l~nplemant l~nprovements 
-- - - --- - -- 

HISSAR TRAINING CENTER 

Orgdnlze Teams and Orrentallon 

HISSAR TEXT MILL SUBSTATION 
- -- 

CUSSROOM TRAINING 
- - -- -- -- 

ON THE JOB TRAINING 
-- ---- 

tIISSAR T&T MILL SUB IMPROVEMENTS 



---  -- - - -  - - - 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES 



- - -- - - - - 
SYSTEM EFFICIENCY IMPROVEME 

SCHEDULE OF AC 
-1 

-- - 1 - I -  1 T_amkName 
SYSTEM EFFICIENCY IMPROVEMENTTRAINING PRO 

I - -- --- - 
Organize Teams and Onentabon 

- - - - - -- 
CLASSROOM TRAlNlNO 

- -- -- 
Overvoltage Prolecllon 

- - - - - - - - 
Subslallon Power Losses 

HTILT Feeder Planning 

- - - - -- - - 
MOn 9/7/90 I Wed 10/11/90 

- - -- -- 
Tue 9/8/98 1 Tue 910D8 

Tue 9/8/98 1 Tue 9/8/98 
- - -- 

Man 9/7/98 Wed 9/9/98 I - - 
Select Feeder and Overview - I - r y 1 0 n s n i I ~ ~ 9 l  

- -- 
Dala Loggers and Halo ~ m i i ;  1 - Mon 9/7/98 1 Mon 9/7/9i 

- - 
lnslall Dala Collection ~ q u ~ p -  --I - n ~ I ~ o n f l 7 1 9 8  

-- ---I --I- 
One Une Dlagram Development 

- -  - -  
Area And Fder P l a n n h g ~ o l ~ I  Tue 9/8/98 / Tue 8/8/98 

- - 
Loads (kVA LWD sPoi) - - 1 Tue 9/8/98l Tue 9/8/98 

- ----- 
Capac~lor Locabon - --I - TUY(FJII~ Tue 9/8/98 

-- - -- - - - - - - 
'4T TRAINING PROGRAM 
I'lVlTlES 

- -- 
Feeder Planning Analys~s -- 1-1 Wed 9IBIB0 1 

----- -- 
Wed 9/9\90 I Wed 9/9/90 I 

- - -  
ON THEJOB TRAINING - 1  W d M I U I  Fti9/11/98I 

( - 1 - 
- - 

Substation lnspeclron 
I 





- -- - - -- - --- -- - 
TRAINING PROGRAM 

ACTIVITIES -- -- - 

= = n 

IMPROVEMENT 
SCHEDULE OF 

Finlsll 
Tue 9/15/98 

- - -- 
wed ~IIEIBE 

---- 
Mon 9114198 

- -- --- 
Mon 9H4198 

- - -- -- 
Mon 8114198 

Tue 9115198 

Tue 9/15/98 
---~P-- 

Tue 9/15/98 
-- 

Tue 9/15/98 
----- 

Wed 9116198 

Wed 9/16/98 
-- --- 

Wed 9116198 
--- 

Fr8 OH8b8 
-- 

Wed 8H8I88 

Wad 9118198 

wed9116198 

w e d  9/16/88 
-- 

wed  9 1 1 G  
-- 

Thu 9/17/98 

' F ~ I  9118188 

Fri 9HBA8 

Fr19I18198 

Fn 911 8198 
----- 

Fn 911 8\08 

SYSTEM EFFICIENCY 

1 
ID- 
49 
-- 
50 

-- 
51 

-- 
52 
- 
53 
--- 
54 

-- 
55 

-- 
56 
- 

57 
- 

58 
- 

59 
- 

60 
.- 

61 
- 

62 
- 
63 

-- 
64 
- 
65 
- 

66 
-- 

67 
---A 

68 
- 

69 

7 3  
-- 

71 
- 

72 

FCI C 

- - --- - - - - - - , - --;a; fi l ~ e k  F a n e  -- - 
Cluesliona~re Tue 911 5/98 

HTILT Feeder Planning I  on 0114ni 
- - -  

3 Selecl Feeder and ~ ~ e w e ;  - 1 Mon 9114198 
- -- 

Data Loggers and Halo ~ lnrnyer r  I Mon 9/14/98 
- - 

3 Install Data Collection Equip I Mon 9/14/98 
- _  f - 

One L~ne Dlagram Development ( Tue 9/15/98 
- - _ _ I  

Aree ~ n d  Fder Planning Software I Tue 9/15/98 
I - ~ o a d s ( k ~ ~  kwh   pol) I Tue 9/15/98 

- - - - - - - 
Capac~tor Locallon Tue 9/15/98 

- - - - - - - -- - - -- 
CollecVRev~ew Data Field Data Tue 9/15/98 

( -  

Feeder Plannln~ Analys~s Wed 9/16/98 
- - - - - -- 

Revlew Wed 9/16/98 
------ - -- - --- - 

ON THEJOB TRAINING , Wed 9/16/98 
--- -- 1- 

Substation Inspection I wed 01161'08 
I -- - -- 

HV ~vdlchyari Wed 9/16/98 
I - - - 

MV Metal Clad Swlch~ear - w 
-- -- 

control Bu~ld~ng Auxlllares 1 Wed 9/16/98' 
I -- - - 

3 Scanning amme of Peak road- V%d 9/16/98 
- - - - -- - - - -- 

3 Feeder and Disl Transformer Scannln 1 ~ h u  9/17/98 
- -- 

A & ~ N  PLAN D E V ~ ~ P M E ~  F n  Bll8108 
I I - 
I Substailon 

- 1 F n  9H8188 
---- 

I Surnmaiy of F~eld Results Fn 9118198 
--- - - - - -  - - 

I Formulate Plan hi 9/18198 
- - - - -- - - - - 

Prepare Bill of Mater~al Fr1 911 8/98 
I _  u 

I 4 





-- -- -- -- -- 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES 

97 
- 

98 
- 

99 
- 
100 
- 
101 
-- 
102 
-- 
103 - 
104 

cr- 

2 

3 
-- 

106 
- 
lo) 

-- 
I 0 8  
-- 

" I  
110 
- 

11 1 
.- 

112 
-- 

113 
-- 

114 
- 

115 
-- 
116 
- 

117 
- 

118 
- 

119 
- -  

120 

- - -- - -  --- - - -  I r a n  T_a~kNarnr - - - -- 
Feeder Planning Analysis I Wed 9/23/98 

Finish 
Wed 9/23/98 

-- w e d  9/23/98 
- - - - -  

Fri 9125198 
- - - 

Wed 9/23/98 
- - - - 

Wed 9/23/98 
-- 

wed 903198 
- 

Wed 9123198 
- --- 

Wed 9/23/98 

Rev~ew 
- -- 

ON THEJOB TRAINING 

- ---------we- - 

wed 983198 
- 

Wed 9/23/98 

Thu 9/24/98 
-- - 

Frl9125188 
- - -- 

Frl9125198 
---- 

Fn 9/25/98 
- 

Fn 9/25/98 
--- 

Fn 9R5198 
. - -  

Fn 9125198 
---- 

Fri 9/25/98 

Fn 9/25/98 

1 Feeder and Dlsl Transformer Scann~n 

] ACTION PLAN DEVELOPMENT 

I Substafton 
- - 

3 , Summary ofFleld ~ e s z -  
I - - -- - - - - - -- - 

Formulale Plan 
- -- - -- - 1 Prepare B~ll of Maler~al 

- -- - - -- - - - - - 
HT Feeders 
-- --- - -- - 

Summa~y of Field Resulls 
- --- -- 

3 I For~nulale Plan 

Thu 9/24/98 
- - -- 

Frl 9/26/88 
- - - 
Frl9/25/98 

- 
Frl9/25/98 

-- 
Fn 9/25/98 

- --- 
Frl9/25/98 

- - -- - 
Fri 912EJ98 

-- - -- 
Fri 9/25/98 

Fri9/25/98 

-- - - - - - 
Substal~on lnspecl~on I Wed 9/23/98 

- - --- 
@silchvard I Wed 9/23/98 

MV Metal Clad Swlchgear Wed 9/23/98 
-- - --- ---- 
Control Bu~lding Auxll~ares Wed 9/23/98 

-- i - 
Scanning alTlme of Peak Load I - -- --- - --- - - 

Wed 8/23/98 
- ---- 

- -- -- - 
1 1 Prepare 6111 of Malerlal 

I 
BHORE SUB IMPROVEMENTS- - 

- -  
14 I HSEB Procures Maler~al 

- - -  - --- -- - 
3 1 lmplemenl lmprovenlents 

----- 
Fd 9/25/90 

------ 
Moo 9/28/88 

-- ---- 
Mon 9/28/98 

--- 
~ o n  1011V98 

----- 
Fri lO/l6/98 

Fd 10/16/98 

Mon 10/19/98 

3 

-- 
Fn 9/25/98 
- 

Wed 10H4/98 
--- 

F r l i 0 1 ~ ~  

W e d 1 0 1 ~  
-- 

Wed 11/26/96 
-- - -- 

Fn loll6198 
--- 

Wed 11Hlb8 

- -- --- - - -- 
KA~NAL TRAININO CENTER 
- - - -  -- - -- 

Otgaruze Teams and Onenlabon 
- - - 

PEHOWA SUBSTATION 



- -  -- -- -- -- 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES - - , -  -I - -  - - -  

~roiecbon ~ G e m  Mon 10119198 Mon 10119198 I--- ---I 
- - - 
Subslabon Power Losses 

-- 
HTILT Feeder Planning 

- - - 
Select Feeder and O v e ~ e w  
- - -- - - - - 

Dala Logoers and Halo Ammeter 
- - - - - 

Install Data Collecllon Eqclip 

1 - - - - - -- 
Tue 10120198 Tue 10l20190 I I 
Mon lOI l919~l-  h c z ~ i s b l  

Tue 10120198 1 T i  1 ~ 0 %  I 
-- 

Area k d  Fie~-Plann~n;~~ftwar~ I Tue 1Ol20198 I TUFJ 10ROl90 I 
- - - - - - - 

Loads (kVA kW11 Spot) / ~ 1 1 ~ 0 / 2 % 8 1 ~ u e 1 0 n 0 1 8 8 1  
- - -  - - - 

CapacRor Locahon 
- 

Tue lMOl98 1 Tue IOROl98 1 
- - -- - - - -- 
CollecVRevlew Data Field Data I {ie 1 ~ 0 1 9 8  1- Wed 10121190 1 
Feeder Planning Analys~s 

- - -- - - - 
Wed 10121l98 I Wed lORll901 

- - --- - - 
MV Metal Clad Smtchnear 

Scanning atTime of Peak Load 

-wed  ioRi198 
--- - -- 

Wed 10i21198 
- 

Wed 10l21198 

- 
Wed 10121198 1 

Wed 10Rll98 I 
Wed lO12ll98 I 



SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTiVlTlES 

1 ~ ~ ~ a l c e _  - - I -- sian 1 F~IIIS~ 1 
Feeder and D~st Transformer Scannln Tliu 10122198 Thu 10R2/98 

ACTION PLAN DEVELOPMENT 
- 

Substatton 

Summary o f ~ l e l d  Results 

prepare 6 i o f  Material 
- -- - - -- - 

HT Feeders 
- -- ---- - - - 
Summary of Field Results 
- 

Formulate Plan 
- - -- 

Fri I0123198 Prepare ~111 o(~atefh- 

HSEB Procures ~ a c y ~ a l  Frt 11/6/98 
- - - -  I -- ---- 

ltnplement Improvements Mon 1119198 
- 

Wed 1111 1198 
-- 

Wed llH8108 
--- 

Mon 10l26188 

Mon lOlZBRB Wed 10128138 
--- 

Tue 10127W8 Mon lOl26)BB 
- --- --- 

Prolechon System 
-- 
Mon 10126198 

--- 
Mon 10126198 

I - 
Ovenrollage ProlecUon 

-- -- - - - 
Mon 10/26/98 

----- 
Mon 10126188 

--- 
Mon 10R6198 Mon 10126198 

--- 
Tue 10127198 

Tue 10127198 

- - - - - - - 
Subslalion Powel Losses 

-- -- - 
Tue 10127198 

----- 
Tue 10127198 

- - -- - - - 
Wed 10128lS8 

------ 
Mon 10R6198 

HTlLT Feeder p l a n K g  
-- - -- - 

Selecl Feeder and Ovelvlew 

---- - 
Mon 10126188 

Mon 10R6198 
--- 

Mon 10126108 I 
- - ---- 

Data Loggers and Halo Arnrneleri Mon 10126198 



- - -1 

SYSTEM EFFICIENCY IMPROVEMENT TRAINIhG PROGRAM - 
- - - -- 

169 

GT 
-- 
171 
-- 
172 
-- 
173 

7%- 
-- 

175- 
- 

176 

177 

iii 
- 

179 
- 

180 
- 

181 
- 

182 
- 

183 
- 

184 
- 

185 

ACTIVITIES 
- - - - - - - -- - - - - - - - SCHEDULE OF 

--- - - - - - 
Sldlt Frnrsh 

'\ 

Sun 916lS8 

- - 
Mon 10Q6198 

Tue 10Q7198 

- 
186 
- 

187 
- 

188 
- 

189 
- 

190 
- 

191 
- -  

192 

SEI-Sched 

- - - - - - - - - - 
A lrlslall Ddla Collecson Equrp 

I One Line Dragram Development 

~ r e a  And Fder PlennTng SoMvare 

Loads (kVA kwh spot) 

Capacrlor Locahon 
- - --- / CoUecURevlew Data Field Data 
- -- - - - - - I Feeder Plannrng Analrj~s 
-- - - - - -  1 Rev~ew 

ON THEJOB TRAININO 

I SubsIat~on lnspectron 
- - - 

HV Swlchyard 

- - - - - -- - -- - -- - - - --- -- 

--- - 
Mon 10126198 

- TG 10127198 
-- 

3 

3 

- - -- - - - - 
MV Metal-Clad Swtchgeer 

- -- - - - - 
Control Buldlng Auxllrares 

- - - - - - --- - 
Scannlng atlime of Peak Load 

- - - - --- - 
Feeder and Drsl Transformer Scannin 

-- - -- 
ACTION PUN DEVELOPMENT 
- ------ 

Suhslallon 

Tue 10l27198 

Tue Gz 
- - 

6 e  10127198 
- -- 

Tue 10127198 
- -  

Wed 10128198 

Wed 10128198 
-- 

Wed 10128l98 
-- 

Wed 10128188 

Fn 10130198 
-- 

Fn 101301Q8 

Fri 10130198 

F n  10130188 
------ 

Fn 10130198 
--. 

Fn 10130lO8 

Fri 10130/88 

3 

3 

3 

Tue 10127498 

T ;  10127kl 
- 

Tue 10127198 

Wed 10128198 

Wed 10128198 
-- - - 

Wed 10128198 

F n  10130198 
- - 

Wed 10118198 

mpp Paoe 8 

- -- - 
glmia i y  of Fleld Results 
- -- - - - - - - 
Formulate Plan 

- - - - -- - 
Prepare Brll of Mater~al 

HT Feeders 
- - -  - 

Surnn~ary of F~eld Results 
- - - - - -- - 

Formulate Plan 
- -- -- 

Prepare Bill of Matenal 

Wed 10/28/98 
- - 
Wed 10Q8198 

Wed 10128198 
- 

Wed 10R8198 
- 

Thu 10129198 
- 

F n  I0130198 
P 

Frl10130108 
-- -- 

Frl 10130198 
-- - 

Fn 10150198 
- --- 

Frl 10130198 
p-. 

Fri 101301B8 

Frl 10130198 
- 

Frl 101jOIQ8 
- -  

Frl 10130198 

Wed 10128198 
-- 

Wed 10128198 

Wed 10128198 

Wed 10128198 

Thu 10129198 

F n  1013OW8 

Fri 10130188 

- 





- - - 
SYSTtM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES -- - 

II T tsk N tn\c -- - I %-'- -- 
HV Sw~lchyard 

MV Metal Clad Sw~t~hgear I 
Wed 11/4/98 1 Wed 1114198 

Conlrol Bulldlng Auxlllares i Wed 1114198 Wed 1114198 
I 

Scannlng alTlme of Peak Load 1 Wed 1 lN198, Wed 11/4/98 

Feeder and Dlsl Transformer Scannln Thu 11/5/98 I Thu 1115198 
I - 

ACTION PUN DEVELOPMENT I T ~ U  1115198 1 Fri 1116ma 
I 

Substat~on Tliu 11/5/98 1 Thu 1115198 

Summary of F~e ld  Resulls Thu 1115198 1 Thu 1115198 

2251 Form~rlate Plan Thu 11/5/98 1 Thu 11/5/98 1 
Prepare B~ l l  of ~a te r l a l  

- 
Thu 1 115198 1 Thu 1 115198 I 

HT Feeders I 111698 Frl l lI619l 1 
-- 
228 

229 

230 
-- 

23 1 

2 3 1  
--- 
233 

234 

235 

236 
-- 
237 
-- 
238 

2% 
- 
240 

---- -- -- - 
SFI Sr l i r r i  rnl 18 r( 11 

Summary of F~e ld  Resulls Frl 11/6/98 1 Fn 1116198 

A Formulate Plan Fn 1116198 

Prepare B~ l l  o i   ite en el F ~ I  1 116108 

PANIPAT SUB IMPROVEMENTS Mon 1119198 

-Fn ill6198 

FII 1116188 

Wed 11125198 
- - - -  - 

A HSEB Pfocures Matenal Mon ill9198 
- 

A Implement Improvements Man 1 1 ~ 3 1 6  
- - 

ROHTAK TRAININGCENTER Frt 11127198 

A O~gdnlre Teams and Onentahan FII 11ii7198 

RAI SUBSTATION Mon 11130188 
- - - 

CLASSROOM TRAINING Mon 11130198 

Substahons ' Man l l N M 8  
- 

A , ~ r i e c k n  system 1 Mon 1 1130198 
, I 

Overvoltage Protecbon I Mon 1 in0198 
I 

Fn 1 iR0198 

Wed 1165/98 

Mon 1111/99 

Frl 11/27/98 

Wed 12123198 
- - 

Wed 1212198 

Tue 12lll98 
-- - -- 

Man 11130188 
- - --  - 
Mon 11130198 



SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTIVITIES - ---- - - I - 1- -- - -- 1 

- - 
Mon 11130198 

I I 1130198 I 
SubstaUon Power Losses I Tue 1211198 / Tue 12/1/91 1 I 
Ouesl~onaIre I Tue 12/1/98] Tue 1211198 1 

HTILT Feeder Planning 

1 245 / A  Select Feeder and Ovenflew I Mon l l M l 9 8 ~  Mon 1 ll lW98 1 

Area And Fder Plannlng Software 

Loads (kVA k w h  Spot) 

Dala Lo~gers and Halo Ammeter; 

InsldU Data Collecbon Equp 

One Llne D~agram Development 

-- - 
Mon 11130198 

Mon 1?/30198 

Tue 1211198 

Control Burldlng Auxllfares 

Scdnnmg alT~rne of Peak Load 

Mon 11130198 
- 

Mon 11130198 

Tue 1~11198 

- -- 
251 
- 
252 
- 

253 

254 
-- 
255 

- -- 
Feeder and DISI Trms lomr  Scanm I Thu l2l?ii98 1 Thu 1213198 1 

Tue 1 5 6 9 8  

Tue t i1198 

Wed lUZ198 
---- 

Wed 12/2/98 

Wed 1212188 

I Capac~lor Locat~on 

1 CollecURev~ew Dala Fleld Dala 
- 

I Feeder Plann~ng Analysls 
I - - --a 

I Rewew 

I - 
ON THEJOB TRAINING 

- - 
256 
- -- 
257 
-- 
258 

( 2 6 7  1 I ACTION PLAN DEVELOPMENT 

-- 1 Fr l  Izl4198 

- - 
Tue 1211198 
--- 

Wed 121398 
-- -- 

Wed 12/2/90 
-- 
Wed 12/2/98 

- -- -- 
Fri 12141B8 

Wad 12/2/08 
- -- 

Wed i m g a  
------ 

Wed l m 9 8  

- 
Substat~on lnspcct~on 

- 
HV Swlchyard 

MV Metal Clad ~wtchgear - 

Wed lUZlB8 

wed 1212198 
- a- - 

Wed 12/2/98 



- 
form id at^ Plan 

-- - - - 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES -- - - - 

Frf 1214198 

Prepare Bill of Malenal F ~ I  12/4/98 I Fn  12/4/98 1 
HT Feeders 

S~nnrnary of Freld Resulls FII 1214198 

I 
Formulate Plan Frl 12/4/98 Fn 12/4/98 

I 
- - - 

ROHTAK SUBSTATION Mon 12/7/98 I Wed IIBIQQ 1 
I CLASSROOM TRAINING 
I 

Substal~ons 

I - 

I Prolecllon System 

I Overvoltage Prolecbon 

- 1 Ground~ng 
I 

Subslabon Power Losses 

I HTlLT Feeder Plannfng 

Mon 12/7/98 w e d  t i9198 
-- 

Mon 1211198 Tue 1218198 
- - -- -- - 

Mon 12/7/98 Mon 12/7/98 
- - - -- -- - 

Mon 12/7/98 Mon 12/7/98 
- -- - - - - 

Mon 12/7/98 Mon 12n198 

Tue 12/8/;;8 Tue 1218198 
- - - - - - - 

Tue 12/8/98 Tue 12/8/98 
- -- 

Mon 1217198 Wed 1219198 

Mon 12/7/98 Mon 12/7/98 
--- 

Mon 12f7198 Mon 1217198 
---- 

Mon 12/7/98 Mon 12/7/98 
-- - 

Tue 6 8 / 9 8  Tue 12/8/98 

Tue lZ/B19i Tua 12/8lG 

Tue 12/8/98 Tue 12/8/98 

Prepare Blll ol Matenal Frl 12/4/98 1 Frl 1214198 

I RAl SUB IMPROVEMENTS 

ttSEB Procilres Malerral 

lrnplement lrnprovernents 

Mon 12/7/98 1 F r I l i l i 8 ~ 8  
- -  - 

Mon 12/21/98 1 Wed 12 l2M8 

- 
Select Feeder and O v e ~ e w  

Dala ~on[lers and Halo Ammeter , 
I 

lnslall ~ s a  Collection &ulp I 

-- I 
One L~ne Dlagram Development I 

I 
Area ~ n d f d e r  Plannlng Sobare,  
- --- 

Loads (WA kwh spot, - 1 



I SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEOULE OF ACTIVITIES 

- - 

I I I. 'l.'".ll,. --- -- 
Capacllor Locallon 

CollecURev~ew Data held Dala Tue 12/8/98 Wed 12/9/98 I 
Feeder Plannrng Analysrs 

Revrew 

1x1 ON THEJOB TRAINING 

Wed 12/9/98 Wed 12/9/98 

Wed 12/9/96 Wed 12/9/98 

Wed 1MIS8 F ~ I  12111198 

HV Swtlcllyard 

MV Metal Clad Sw~tchgear 

Control Bu~ld~ng Auxrllares 

Scannrng atT~me of Peak Load 

Feeder and D~st Transformer Scannln 

ACTION PLAN DEVELOPMENT 

Substat~oh 
- 

Summary oi~ield~<sults 

-- - - -  I Wed 12l91911 Wed 1219198l 

Wed 12/9/98 w e d  12/9/90 

Tl~u 12110198 - ~hui%i0198 
- - -  

Fn 12111198 Fri 12HlIB0 
- 

Fri 12111198 Fri l2tll1D8 
-- - -- 

Fn lUl l I98  Fd 12111198 

Formulate Plan / Ffi l2/l 1/90 1 
- - - - - -- --- - - 

Prepare 8111 of Mater~al I FiI 1211 1/96 I 
- - -  

HT Feeders 
- 
Summary of Freld Results ! F I ~  1211 1198 
-- - - 
Forn~ulale Plan ( Fn 12111198 
--- I 
Prepare Brll of Malerral 1 F~I 1211 1198 

1 -30i I 1 ROHTAK SUE IMPROVEMENTS 

k~i-111 1 - 
HSEE Procures Malenal 

------ - 
lrnplemenl lmprovernenls 

Mon 12/14/B8 1- - Wed 116188 1 
--- 

M d l l 4 1 9 0 ~  Wed 116.9 1 
--- -- 

U n  lY14/36 I Hon f l ~ l l @ 8  1 



- - --- 

- -  ID 
313 
- - 
314 
- 
315 
- - 
316 
- - 
317 
- 
318 

-- 
319 
-- 

320 
-- 

321 
---- 
322 
- 

323 
- 

324 
- 
325 
- 
326 
- - 
327 
-- 

328 
.-- 

329 

330 

331 
- 
332 
-- 

333 
-- 

334 
- 

335 
- 

336 
- 

SEl Sclied mpp Page 14 Sun 016188 

SYSTEM EFFICIENCY 

- 

- I Slan I *  ITa.*N.,nr - -- - - 
CLASSROOM TRAINING I Mon 12/14/98 

Substattans Mon 12114198 

11 Protecbon Systein Mon 12/14/98 

Overvoltage Ptolecl~on Morl 12/14/98 

Grounding Mon 12/14/98 

Subslabon Power Losses Tue 12/15/98 

Questtonalre Tue 1515198 
- 

HTlLT Feeder Plannlng Mon 12/14/98 
- 

3 Selccl Feeder and O v e ~ l e w  Mon 12/14/98 

Data Loggers and Halo Aln~neterr Mon 12/14/96 

11 lnslall Dala Collecl~on Eqtrlp Mon 12114198 
- - 

One Llne Dlagrdm Developrnenl Tue 12/15/98 

Area And Fder Plannlng Software Tue 12115198 
- - 

Loads (kVA k w h  Spol) - Tue 1% 5/98 

Capac~tor Locallon Tue 12/15/98 
- 

CoUecURevrew Data Fteld &a Tue 12/15/98 
- .  

Feeder Plannlng ~ n a l y s ~ s  Wed 12/16/98 
- 

Rev~ew Wed 1%6198 

ON THEJOB TRAINING Wed ;%16/98 

Substabon Inspectton Wed 12/16/98 

HV Swlehyard Wed 12/16/98 

MV Meldl Cldd Swlchgesr Wed 12/16/98 

Conlrol ~ u t l d m ~ ~ d t a r e ;  Wed 12/16/98 
- - - -  - - - - 

3 Scanntng aiTirne of Peak Load Wed 12/16/98 
- 

---- -- ---- --- --- - 

IMPROVEMENT 
SCHEDULE OF 
- - -- 

hnlsh 
Wed 12/16198 

Tue 12/16/08 

Mon 12114198 

Mon 12114198 

Mon l u l z 9 8  

- Toe 12/15/98 
--- 

Tue 12/15/98 
- -  - 

Wed 12116198 
-- 

Mon 12/14/98 

Mon 12114198 

Mon 12/14/98 
- - -  

Tue 12/15/96 
- - - - -  

Tue 12115198 
- -- 

Tue 12/15/08 
- - -  - - -  

Tue 12/15/98 

Wed 12/16/98 

Wed 12/16/98 

Wed 12/16/98 

Fn 12/18/98 

Wed l/r6S98 
- - -- 

Wed 12116198 

- wed 1516/98 
- 

Wed 12116lQ8 
-- - - - 

Wed 12116198 

TRAINING PROGRAM 
ACTIVITIES 
- - - - - - - - - - - - -  - 

-- 



- - -  - 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES 
- - -- - i 

I T  isk N$ne ;y7 1; - - - - - - -- 
Feeder and D~st Translorrner Scannln 

1 538 1 / ACTION PLAN DEVELOPMENT F n  12118198 1 FrlIZH8198 1 
Substallon Fri 12118198 

f 

Summary of F~eld Results Fri 12118198 

Formulate Plan Fri 1211 8198 

Prepare B~lt of Mater~al Frt 12418198 

I 
HT Feeders I Fri 12H8198 

Summary ol Fteld Results Frt 12118198 

Formulate Plan Frt 121181i8 

Fri 12118198 

- - 
Fri 12118198 

- -- 
Fri 12118i8 

Prepare 0111 of Mater~al Fn 12/18/98 Frl 12118198 I -- I 
- -  - 

Mon 1 2 i 2 ~ 9 8  1 Fn 111199 HSEB Procures Matertal 
- - - - - - - 
ln~plement lmprovemenls I 

- -- - -- -- - 
Thu 1/7/99 1 M m  111 1199 

- - - -- -- -- - -- 
FARIOABAD TRAINING CENTER I 

I 

--- 
~ o n  l l l l l 9 l l  Mon m f R 9  

-- - - -  - - I  

Orgdnlze Tedms and Orlenlallon 
-- -- --- -- 
lrlon 111 1199 1 Mon 111 1199 
- 

Mon l l l l l ~ 8  1 Thu ZH1199 

CLASSROOM TRAINING 
I 

I - -  -- - 
Mon lH1199 

-- - 
Mon 111 1199 

- - 
Mon 1111499 

--- -- 
Tue 1112189 

Mon lit1199 
-- 

Mon 111 1199 Overvollage Prole~tton I 

~round l ig  
I 

Mon 1111199 

Tue 11i2/99 Substation Power Losses I ~ u e  1112199 

T; 1112199 
- 

Wed Ill3199 

Tire 111 2199 

Mon 1 ~ 1 1 ~ ~  





SYSTEI~ EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTIVITIES -- - 

ID I) r ~ s k  Name --- _ __ _ _ ____ __ _ ---- Slafi- - 1 -- in1siA-- 

385 A For~nulale Plan Fn 1/15/99 1 Fn 1115199 
I 

386 -4 Prepare Bill of Mater~al Fn 1115199 Frt 1115199 

387 A3 PALLA SUB IMPROVEMENTS Mon 1/18/99 Tllu 2/11196 

388 A HSEB Pfocures Matenal Mon 1/18/99, Frt 1129199 

-- 
389 A l~nplemenl ln~provemenls Tue 2/9/99 fhu 211 1/99 

- - I 
390 A2 FARIDABAO SUBSTATION Mon 1118199 Mon 2/22/99 

-- . . - -  
391 CLASSROOM TRAINING - Mon 1118199 Wed 1120199 
- 
392 SubstaItons Mon 1/18/99 Tue 1119199 
- 
393 A Prolecllon System Mon 1118199 Mon 1/18/99 

-- -- 
394 Ove~ollage Proleclion Idon 1/18/99 Mon Ill8199 

- -- -- - -- 
395 Grounding Mon 1/18/99 Mon 1118199 

- - 
396 Subslal~on Power Losses Tue 1119199 Tue 111% 

-- a - ---- --- 
397 Quesllonaae ~ue-1119199 Tue 1119199 

- - -- - -  - _ - --- - 
398 t l ~ l ~ ~ i e e d e r  Planning Mon 1118188 Wed 112OfiB -- - - ---- 
399 -4 Select Feeder dnd Ovewiew Mon 1118199 Mon 1118199 

- - - - - --- 
400 Data Loggers and Halo Ammeter8 Mon 1118199 Mon N18199 

-- -- - 
401 A Install ~ a i a  Collectron Eqtrlp Mon 1/18/99  on 11819i 

- - --- -- 
402 One Line Diagram Developmenl Tue 1/19/99 rue 1119199 

- -  - - - - -- - - - - 
403 I k e a  And Fder Plannlng Software Tue 1119199 Tue 1/19/99 - - - - 
404 I Loads (kVA k w h  Spot) Tue 1/19/99 Tue 1H9189 

- -- I -- - -- 
405 1 Capac~lor Locallon Tue ill9199 Tue 1119199 
- - - I 406 CollecURev~ew Data Fleid Dala Tue 1119199 Wed 1 c i i i  
--- - --- - - --- 

407 Feeder Planning Analysis - wed 1120199 Wed 1120199 - 
Revlew wedi i0199 Wed 1120199 



P* 

- 
I 

I - 
1 '  

-- -- - - 

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

KI 
409 
-- 
410 

4 1 i  
-- 
412 
-- 
413 

414 
-- 
415 
- 

416 
-- 

417 

418 
- 

419 
-- 

420 
-- 
421 
- 

4 22 
- 

423 

4 2 4 3  
- 
425 

-- 
426 
-- 
427 

428 

.i?<2 
- 
430 

SCHEDULE OF ACTIVITIES 
- - - --- -- - --- - 

- - 
43 1 CLASSROOM TRAINING Mon 311109 
- 

Flnlsh . 

Mon 1126189 

Wed 1120199 

Wed 1120199 
- 
Wed 1/20/99 

4 -- - 
Wed 1120199 

-- --- 
Thu 1/21/99 

-- --- 
Fn 1/22/99 

-- --- 
Mon 1/26/99 

Mon 1126198 
-- --- 
Mon 1125199 

- - - - --- 
Mon 1/25/99 
--- - -- 
Man 1/25/39 

4 1  TtskName -- - - - - 
ON THE-JOB TRAINING I Wed 1120199 

Wed 313189 

Substal~on Inspectton 

HV Swtlcl~yard 

MV Metal Clad Swtchgear 

Control Buldmg Auxll~ares 

3 Scannlng atT~rne of Peak Load 
- - 

1 Feeder and Dtsl Transformer Scannln 

XGTION &N DEV~OPMEN; 
- - - 

Substat~on 

A Su~ntnafy of Field Resulls 

432 Substal~ons Mon 3H189 Tue 31-9 

- -- --- 
SEI-Sched mpp Page 18 Sun 9161SB 

Wed 1120199 

Wed 1/20/99 

w e d  1/20/99 

w e d  1120/99 

 hi 1121199 
- - -- - 

F ~ I  1122199 
- - - 

Mon 1/25/99 
- 

Mon 1126199 
- -- - 

Man 1/25/99 

- - -  - - - - - --- 
HT Feeders 

FormtBale Plan I Mon 1/25/99 
I 

Prepare BtU of Materral I M& 1125199 

- - - -  
summary of &id Resuiis Mon 1/25/99 

- -  - 
2 Formulate Plan Mon 1/25/99 

- - 

Mon 1/25/99 
--- 

Mon 1/25/99 i - 

Prepare BIN of Malenal I ~ i h f i 5 i 8  
-- 

Mon 1/25/99 

f - - -- 
A2 FARIOABAD &B IMPROVEMENTS 

- - -  -- 
3 HSEB Procufes ~ i l e r ~ a l  

- I 
Tue 1/26/99 

- 
3 i lniplernenl lmprovemer~b I TI); 2 1  8199 

1 NARNAUL TRAINING CENTER j FG 2 1 2 ~ 9 s  

I Organrze Teams and Ortenlabon , 1 Fn 2/26/99 

BARAULI SUBSTATION Mon 311199 

Mon 2/8/99 
- - - - -- 

Mon 2/22/99 

W&I~I~IGS 
-- ---- 

Fn 2/26/99 

Wed 3124198 



SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTIVITIES 

I - 7-- - I - -  -- -- --- 

Overvoltage Prolecllon I Mon 31j199 Mon 3/1/99 

Grounding 

Subslal~on Power Losses Tue 3/2/99 Tue 3/2/99 

Queshonaire Tue 3/U99 Tue 3/2/99 

HTlLT ~eedeiplannrng Mon 311199 Wed 3/3/99 
- - - - - - - - - 

Select Feeder and Overview / Mon 31ll99 Mon 3/1/99 

Dala Loggers and Halo n e e r  

Install Dala Colleclton Equrp 

I -- --- 
One Line D~aaram Development Tue 312199 Tue 3/2/99 

-- - - -- - 
Area ~ n d F d e r  Plannlng Sobare / Tue 3/2/99 Tue 3/2/99 

--- 
~oad;(kc~ kwh Spot) Tue 3/2/99 Tue %?I99 

- - -- 
~a~ai l t :  Locatlon Tue 312198 T I ~  3/2/99 

- --- - - 
~ o l l e ~ ~ ~ e v i e w  Dala F~eld Data Tue 3/2/98 w e d  3/3\99 

- - - -  
Feeder Plannlng knalys~s Wed 3/3/99 Wed 3/3/99 
- - -  - -- - -- - - - 

Rev~ew Wed 3/3/99 Wed 3/3/99 
-- -- - - - ---- -- - -- 

ON THEJ~B TRAINING Wad 3/3/08 Ff i  3/5/99 
-- 

Substalron Inspection Wed 313199 Wed 313199 
- - 

HV Sw~lchyard Wed 3/3/99 Wed 313199 

MV M~GI Clad Swtchgear 62 313199 w e - d  3/3/99 
-- - 

Conlrol Bullding Aux~l~ares Wed 3/3/99 Wed 3/3/99 
- 

Scannlng atT~rne of Pedk Load Wed 3/3/99 Wed 3/3/99 
- -  - -  -- - 

Feeder and D~st Transformer Scann~n Thu 3/4/09 Thu 3/4/99 
- -  - - -- - - --- 

ACTEN PLAN DEVELOPMENT Fr1315190 F n  31519i 
- 



-- - - - - - 
SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 

SCHEDULE OF ACTIVITIES 

I 
- - -  

.I Ir iAN111it .  - -  - - 1 -%x!-- - --Nl--- 
Substal~on Fr1316/99 - - 1  Fr1316199 - 1 -  

Formlrlale Plan 

Prepare Brll of Malenal 

HT Feeders 

Fn 315199 Fn 3/5/99 

Fri 315199 Fn 3%1% 

Slr~ntnary ol Freld Results F~ I  1/5/99 1 F ~ I  3/5/99 1 
For~nulate Plan FII 55/99 1 RI 3/5/99 I 
Prepare 0111 of Malenal , Fd 315199 ( Fn 315199 1 

- - -- - --- 
BARAULI SUB IMPROVEMENTS 

- 
IISEB Ptoc~~res Matet~al I Mon 56991  Frn 3/19/99 I 

-- - 
lrnplemenl Improvements 

- 
Grounding 

Substallon Power Losses 

- -- 
Mon 3/22/99 

MO; 318199 
- - 

Mon 318199 
-- 

Mon 3/8/99 
- - 

Man 3/8/99 
-- - 
Mon 3/8/99 

- 
Mon 3/8/99 

-- 
Tue 3/9/99 

-- 
Wed 3/24/99 

Wed 3131199 
-- I 
Wed 3/10/99 1 

Tue 3/9/99 -- -I 
Mon 318l99 I --- -- - 
Mon 318199 I 

475 
- 

. -- 
477 
- 

478 

4%- 
-- 

480 
- 
- - - - - - 
SEl Srlied mno n I)" % * 

i Quesllonarre 

47" 
HTILT Feeder Planning 

- - - -  - 
3 I Select Feeder and O v e ~ e w  

I 

- - - - 
Tue 3/9/99 

- -  --- 
Mon 318198 

- 
Mon 3/8/99 
- -- 

Mon 3/8/99 
- - -- - 

Mon 318199 
-- 

Tue 319199 

3 

- - - - 
Tue 3/9/99 

~ 

Wed 3llOlSS 
---- 

Mon 318199 
- 

Mon 3/8/09 
--- 

Mon 318199 

Tue 319199 
J 

- - 
~ G l a  ~o&ers and Halo Ammeters 

- 
lnstdll Dala Collecbon Equip 

--- - -- - -- 
One Line Diagram Developmenl 

- I-- 



SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTIVITIES 

- - --- - - 
Area And Fder Plannmg SoHware 

Loads (kVA kwh  Spot) I Tue 3/9/99 1 Tue 3/9/99 ( 

Capacrlor Localron 

CollecURev~ew Data Field Data 

1 TU. ~ 1 9 9  1 IU~ 319199 / 
Tue 3/9/99 Wed Y 10199 

I I i ~ l  , Feeder Plannlng Analysis I Wed 3/10/99 1 Wed UIOFA / 
wed 3/10/99 Wed 3110199 

Tllu 3111199 Frl 3112199 

/ b i I  , - 
- 

MV Meld1 Clad Swlchaear 

Sulastat~on lrtspectton 
- 
HV Sw~lclyard 

/ --_ --- - - - 
I 491 Conlrol Burldrng ~u-$ares 1 Thu 311 1/99 i Thu 311 1199 1 

~11;3~1198 I T h u  h i 1 9 9  
- ___-I _- 

Thu 3/11/99 ( Thu 311 1/09 

I - 1 792 11 1 Scanntng alTt~ne ol  peak Load ; Thu 3 1  1/99 / Thu $1 1/99 I 
Feeder and Dlsl ~rans lormz~canning 1 - ? h ~  I--% ~ 7 ~ 9  1 

- - - -  ---- - -  
Substatton I Fr IUtUL0l  n l 3 n a 9 9 l  
- -  - ---- 

Suelmary of Fleld Resulls 
- - - - -  - 

Formulate Plan 
-- - --- ---- - --- 

Prepare Bill of Matenal I Frl YI2/99 I Fn YlZ199 1 
HT Feeders 

--- -- ---- I Fri 3/12/88 I Fri  3 l l M 9  1 
- 

Summary of ~ l e l d ~ e s u l t s  I Fd 3lf2/9. I Fr13ll2199 I 
Fo~lnulate Plan 

r ~ ~ - l ~ 4  I Prepare 0111 of Matenal 

MOHINSR OARH SUB~~MPROVEMENTS 
- - - - - - - - 

H<EB Procures ~aterral  
---- 

Mon 3/15/98 

--- 
Wed 313lll9 1 





- -  - - 
tlV S ~ l l ~ l l ~ d r d  

MV Metal Clad Swttchgear 

Control Bulldlng Auxllrares 

Scarsilng ulTlnIe ol  Peak Load 

F~eder and DISI Transformer Scannlr 

ACTION PLAN DEVELOPMENT 

Subslalcot~ 

Summary of F~eld Resulls 

Formulate Plan 

Prepare 0111 of Material 

HT Feeders 

Sun~niary of F~eld Results 

Formulate Plan 

prepare Bill ofMaterlal 
-- 

HISSAR TEXT MILL SUB IMPROVEMEN 

HSEB Proc~~res Materlal 
- - 

llnplement Improvements 

NARWANA SUBSTATION 

SYSTEhq tFFlClENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTIVITIES 

%d - 
Wed 4/7/99 

Wed 4/7/99 1 
Wed 4/7/99 I 

Fri 419199 

Fri 4/9/99 
- I 

1 - 
I -  _Fmlsh-- 

Wed 4/7/99 - I 
Wed 4/7/99 I 
Wed 4/7/99 1 
Wed 1/7/99 1 

Fri 4/9/99 
- - 

Fri 4/9/99 

Fti 4/9/99 
- 
Frl419199 

- - 
Fri 4/9/99 
- -- 
Fri 419199 

Frl 4,9199 1 - FII 4/9/99 
- - 

F. 419199 / ~ r i  4/i/99 
.- -- ---- - -  

Fn 419199 1 Fn 4/9/99 
- --+--- 

Mon 4112199 1 Wed 4/28\99 
- - 

Mon 4/12/99 1 Fn 4/23\99 
-- -- - 

Mon 4126199 1 Wed 4128199 

Man k2/iii --G 6/5\99 
- 
Mon 4112199 wed-4~4199 

548 1 S~lbstal~ons Mon 4112149 I Tue 4/13\99 
- 
549 /I( Prolecl~on System Mon 4112199 I Mon 4112199 

Overvoltage Protechon 

55 I I Groi~nd~ng -- - -  - 
552 1 l 1 Substallon Power Losses 
- I 

J i - 1  



BEST AVAILABLE COPY 

I 
In 

553 

554 

555 
- - 
556 
-- 
557 
- - 
558 
- - 
559 
- 
560 

561 
- .  
562 

563 
- 
564 
-- 
565 
-- 
566 
-- 
567 
- 
568 
- - 

569 
- 
570 

571 
- 
572 

573 
-- 
574 
- 
575 
- 
576 

SEl-Sched -- - 

SYSTEM EFFICIENCY 

7 

- 
Tua 41\3/99 

Moll 4/12/59 

Mon 4/12/99 

Mon 4/12/99 

 on 4/12/99 

Tue 4/13/99 

Tue 411 3/99 

Tue 4/13/99 
-- 

Tue 4/13/99 

Tue 4/13/99 

Wed 411429 
-- 

Wed 4/14/99 
- - 

Tue 4113199 
- -- 

Tue 4113/08 
-- 

Ttre 411 3/99 
--- 

Tue 4/13/99 
- 

Wed 4/14/99 
- -- 

Wed 4/14/99 

Ttiu 4/15/99 

Fr14116/98 
- 

Fr i  4116tBO 
- 

Fti 4116199 
- 

Fn 4/16/99 
- - - 

Frt 4/16/99 

11 I T i r k  Narne - 
Qtresllonatre 

HULT Feeder Planning 
I 

A Select Feeder and Ove~ lew  

Oala Loggers and Halo Ammeter 

A lnsldll Dala Collecllon Equlp 

One Lrne D~agram Development 

Area And Fder Planntng Sofhvare 

Loads (kVA kwh Spot) 

Capacllor Locat~on 

CollecVRev~ew Data F~eld Data 
- 

Feeder Planrilng Analys~s 

Rev~ew 

ON THEJOQ TRAINING 
- - -- 

Substat~on Inspcc(ron 

A t iV Swlcliyard 

MV Metal Clad Swtcligear 

Conlrol Bu~ldtng Au~tlrares 

3 Scann~n~ a l ~ ~ m e  of Peak Load 

4 Feeder dnd DISI Translor~~~er Scannlrl 

ACTION PLAN DEVELOPMENT 

Substotton 

3 ~ i i m a r y  of Reld Results 
- - - ---- 

Forrn~rlate Plan 

3 Prepare Bdl of ~a le r~e l -  

mpp Page 24 Sun 916198 

IMPROVEMENT 
SCHEDULE OF - 

Flysli -- --- 
Tue 4113199 

Wed 4114199 

Mon 4/12/99 

Mon 4/15/99 

- Mon 4/12/99 

Ttte 411 3/99 
- 

Tue 411 3/99 
- - 

Tue 4/13/99 
- - 

Tue 4113199 
-- - 

w e d  4/14/99 
- 

Wed 4/14/99 
- - -- - - 

Wed 4/14/99 
- - - - - 

F n  4116189 
- - - - - 

Wed 4H4188 
- - 

Tue 411 3199 
- -- 

Wed 4/1i/9ii 
---- 

Wed 4/14/99 
- - - - - - 

Wed 4114199 

Tliu 4/15/99 

- Fn  4116198 
- 

F n  411619~ 
- - 

Fn 4/16/99 
-- 

Fn 4/16/99 

Fn 4/16/99 

TRAINING PROGRAM 
ACTIVITIES 

- - -  



I 
- - -  - 

1 8  Tnsk N~IIII. - - ---- 
HT Fceders 

SYSTEM EFFICIENCY IMPROVEMENT TRAINING PROGRAM 
SCHEDULE OF ACTIVITIES 

I Fln1s.h I S l ? ! ! - - -  
Frt 4116199 Fri 4116189 

Summary of FlelJ Res~~lls 1 F ~ I  4/16/99 1 Fri 4116I99 I 
A Formulate Plan 

-4 Prepare Bill of Material 1 ~n 4/16/99 1 Fn 4/16/99 1 
NARWANA SUB IMPROVEMENTS Mon 4H9199 Wed 616199 

3 HSEB ~rocures Material Mon 4119199 Fri 4130199 
--- -- - - -- - --- - - 

3 Implement Improvements I Mon 5/3/99 Wed 5/5/99 
- - - - - -- - -\- --I 


