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INTRODUCTION
A. PURPOSE AND SCOPE

At the request of USAID, via USAID FAX to EBASCO, dated June 3,
1992, an evaluation has been made of the USAID Energy Loss
Reduction Program (ELR). The primary purpose of the evaluation was
to examine the effective utilization of USAID financed ELR
commodities, particularly the capacitors. In the process of the
evaluation EBASCO was also to asses the existence of any ELR
Program problems and the respective actions taken by WAPDA to
correct such problems. Also, based on available ELR historical data
determine the scope for improvements in the technical, operations
and ELR administrative fields; review ELR progress and recommend
better means, if any, to quantify the benefits being realized by
WAPDA.

This report presents the results of the ELR Program evaluation. The
evaluation results also identified some administrative and/or
technical problems which in the past have delayed the effective
implementation of ELR program and the measures taken to address
such delays.

The report includes recommendations regarding the continuation of
the USAID funded ELR program based on a critical analysis of the
conditions affecting efficacy of the program with reference to user
attitude and interest in maintaining the program.

B. SUMMARY

1. The results of the feeder rehabilitation and capacitor
installation survey are satisfactory. The rehabilitated
feeders were found operating satisfactory.

2. The total estimated cost for reconductoring 1,945 km of
existing lines, constructing 296 km of new lines, installation
of HT/LT capacitors, replacement of defective meters and
providing T&P for construction works amounts to US $ 18.6
million. The actual cost to WAPDA after subtraction of USAID
contribution of US $ 13.1 million is US $ 5.0 million. An
estimated annual reduction in peak demand is 66.3 MW or an
equivalent of a 65 MW gas turbine in generating capacity. .The
estimated economic annual benefit to WAPDA of the USAID and
ADB ELR Programs to date is US $ 30.3 million, as shown in the

following table:



USAID ADB TOTAL
Loss Reduction:

Peak Demand (MW) 54.2 12.1 66.3
Energy (GWh) 171.7 37.5 209.2
Cost US $ Millions 15.8 2.8 18.6
USAID contribution - - 13.1

Savings (US $ Millions)
Peak Demand 18.1 4.0 22.1
Energy 6.7 1.5 8.2
Total Savings: 30.3

3. Minor discrepancies in feeder maintenance were found.

general the rehabilitated feedetrs

installation conditions as when originally

certified by EBASCO.

In

maintain their original
inspected and

4, The following Table 1 summarizes the results of the surveyed
capacitor installations:

TABLE 1

CAPACITOR UTILIZATION STATUS

AS OF JULY 31,

1992

OVERALL SUMMARY - SEVEN AEBs

TOTAL CAPACITORS INSTALLED
TOTAL SURVEYED
TOTAL OPEN

TOTAL CLOSED

CAPACITORS
AEB INSTALLED
PESHAWAR 98
FAISALABAD 76
LAHORE 189
ISLAMABAD 93
GUJRANWALA 115
MULTAN 136
HYDERABAD 36

= 743
= 248
= 25
= 223
EBASCO¥*
SURVEYED
CAPS %
25 25.5
19 25.0
81 43.0
54 58.0
29 25.2
28 20.5
12 33.3

33.3%
OR 10.1%

OR 89.9%

CLOSED

19
16
71
49
28
28
12

OF THE SURVEYED

OF ‘THE SURVEYED

OPEN %

Q

OPEN

QO UIO WO

24.0
15.8
12.3

O O W
oo uvLw

* Required percent check as per USAID Memorandum of June 03, 1992,

is 25 percent minimum.
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5. Capacitor installation status is as follows:

Provided
Type By USBAID Certified Balance
Fixed 600 536 64
Switch 150 150 0
Total 750 686 64

6. Based on the records available within EBASCO, the
financial status at July 31, 1992, is as follows:

Dollars
: X 1000
Available ELR Resources *
FAR Funds Allocated by USAID 14,700
Material Purchased by USAID 8,196
Total Available ELR Resources 22,896

ELR

* ADB and other lending institutions resources not included.

Total Work Orders Certified

Material Offset 8,196
Amount Reimbursed to WAPDA 4,892
Total Work Orders 13,088
Work Orders Pending Execution Based on PILs
Material to be Offset 0
FAR Funds to be Utilized 1,089
Remaining Available Resources to WAPDA
Material Available in the Stores 0
FAR Funds to be Utilized 8,719

C. RECOMMENDATIONS

The following recommendation are made, based on the evaluation
results, EBASCO's project experience, the technical and economic
benefits to WAPDA and the need to bring the project to a successful
completion. The recommendations are divided in recommendations to

WAPDA and recommendations to USAID as follows:

1. WAPDA

a. Maintain constant supervision on field operations to ensure

that capacitors are maintained connected to the system.

b. Capacitor maintenance be transferred from the Operation

Divisions to the M & T Divisions.

3
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Training of maintenance and operation staff be provided on a
regular basis to ensure understanding of the feeder
rehabilitation and capacitor benefits.

USAID

Continue providing assistance to WAPDA by maintaining the
support for the ELR Program.

Ensure through the use of the Supervisory Consultant that the
facilities remain in service and in operation in accordance
with established procedures. Consultant, as in the past, will
continue monitoring the program and report accordingly to
USAID the progress and nced for corrective action, if any.



II ELR PROGRAM

A. BACKGROUND

WAPDA acquired the overloaded and inefficient distribution system
in 1959 from a number of private power companies. Since 1959 the
WAPDA power system has becn growing at a fast rate consistent with
the need to provide electricity service to urban and remote areas
of Pakistan. The rapid customer and load growth without the
required timely addition of system facilities to augment system
capacity created the conditions of the unreliable and inefficient
system.

At the start of the program, in early 1984, the WAPDA power
distribution system feeders were overloaded beyond their normal
capacity to transfer electric power to WAPDA's customers. The
overloading was primarily caused by the lack of adequate system
planning for additional system facilities to meet the requirements
for system expansion. This combined with the lack of the required
level of funding to rehabilitate the system resulted in an
unreliable distribution system with high electric power losses.

Traditionally the distribution system losses were never an
important factor in WAPDA engineering decisions. However, the
fluctuations in o0il prices highlighted the scarcity of energy
resources, the increasing costs of the electric energy supply and
the value of a kilowatt-hour saved. Pakistan's energy situation
made it imperative that the energy losses be decreased at the
earliest possible moment. The USAID provided the much needed
technical and financial assistance to improve the conditions of the
power distribution system through the ELR Program.

B. POWER LOSSES

The electric power losses on a distribution system consist of two
types. There is one type derived from the physical characteristics
of the feeders used to supply the electric energy to the consumer.
These losses are referred to as the "technical losses". Technical
losses result from very low power factor, excessive ampere loading
and undersize conductors combined with heavy loading conditions.
The other type, referred to as administrative or "non-technical
losses", 1is losses derived from the customers having illegal
connections to the systenm, use of un-calibrated energy meters,
human and/or software errors and meter recaders under reading the
actual consumption to reduce customer billings.

Technical losses can be minimized through proper design, planning,
operation and maintenance of the system. These losses can be
reduced to acceptable technical levels lLut can never be eliminated
completely. The non-technical losses can be eliminated through

9
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proper control and surveillance. Under the USAID funded Power
Distribution Program, efforts have been made to control and reduce
both technical and non-technical losses. Technical Energy Loss
Reduction (ELR) is the subject of this report.

C. ELR PROGRAM

The ELR Program primarily decals with the rehabilitation of the
existing heavily loaded feeders. A systematic approach to feeder
rehabilitation requires a sequence of actions leading to the
successful feeder rehabilitation. The basic description of the
actions can be categorized as (1) collection of feeder data; (2)
analysis of the feeder data; (3) development of alternative
options; (4) selection of best option from a technical view point;
(5) evaluation of improvement(s) to determine technical and
economic benefits; (6) preparation of the work order proposal; (7)
preparation and approval of the wovrk order and finally the (¢)
implementation of the improvcment(s).

There may be more than one solution f[{or improving. the feeder
operating conditions to reduce the power loss which 1is the
objective of the ELR program. The solutions become alternatives
and each alternative must be examined from an economic view pcint.
The alternative with the highest benefit to cost ratio is selected
for implementation.

Attachment 1 includes somc photographs that illustrate the
conditions of the distribution system "before and "after" the
feeder rehabilitation and capacitor installation program.

D. ELR PROGRAM FINANCIALL RESOURCES

Under the USAID Power Distribution Technical Assistance Program,
the high power loss fceders considered to have the highest
financial loss to WAPDA were identified. To improve the conditions
of this power system rcquired material, equipment and outside
technical assistance. This in turn called for capital investments
in the distribution system. USAID through the Fixed Amount
Reimbursement Agreement and the DPowoer Distribution Program has
provided the financial and technical resources needed to meet
program objectives. USAID allocated about 23 million dollars in
funds for the Energy Loss Ieduction Program under the overall
WAPDA/USAID Power Distribution Program. The funds have been used in
the procurement of commoditics and technical assistance

In addition to the USAID financial aid and apart from WAPDA's own
contribution towards distribution system rehabilitation under the
Annual Development Program, WAPDA neecdad assistance from other
funding agencies to augment financial resources. Various
international funding agencie: including Asian Development Bank and
World Bank have been providing assistance in this regard.

6
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E. COMMODITIES

The first deliveries of USAID funded commodities that included the
HT capacitors both switched and fixed for power factor correction
and the circuit rehabilitation commodities like conductors, sleeves
and connectors etc., started in September 1986 and were completed
by the end of 1988. The total USAID procured commodities amounted
to US $§ 8,196 Million.

The computer hardware and software for performing computer aided
distribution planning and design were ordered in late 1985, The
first system was placed in operation in March 1986.

F. TECHNICAL ASSISTANCE

The Consultants designed a microcomputer-based circuit analysis
program and a wmanually operatced work order system to initiate the
implementation of the ELR program. As the USAID procured planning
tools and commodities arrived, the worl of Distribution system
rehabilitation gained momentum. The manually operated work order
system was also replaced with a simplified computerized (PC based)
work order system developed by the Consultant (PTAT). Training in
its use was provided to all ~AEB planning staff which facilitated
the fast accurate and uniform development of ELR work orders.

As part of the technical improvements program, distribution
construction, operation and m:intenance reference guides for line
Crew work were developed. The recommendations for construction,
operation and maintenance procedures were intimately associated
with safe work recommendations incorporated to strengthen the WAPDA
safety code. Side by side, procedurcs were developed for the
monitoring and inspection of distribution construction works to
guide WAPDA field staff and the Project ELR Inspectors in the
monitoring of feeder rehabilitation works under the ELR Progranm.
WAPDA and USAID signed a fixed amount reimbursement agreement that
provided the legal frame wori for reimbursement of construction
costs of ELR works to WAPDA.

G. FEEDER REHABILITATION '"CRASH PROGRAM"

Pending arrival of ELR commodities purchased under USAID funded
first Invitation for Bid (IFb-I), a crash feeder rehabilitation
program was initiated in early 1935. The program was to use
available WAPDA commodities under the quidance and methodology
provided by the Consultants (PTAT) . Fifty four (54) high 1loss
feeders from the Lahore and Peshawar AEBs were studied in detail.
Proposals for 40 feeders werc developed based on the technical and
economic feasibility of rehabilitation. The proposals included

||
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feeder bifurcation, load transfers and reconductoring of HT feeder
sections with larger ampacity conductor. Application of other ELR
options like installation of capacitors was deferred until receipt
of USAID funded commodity. This program was successfully completed
in 1991.

H.

USAID ENERGY LOSS REDUCTION (ELR) PROCEDURES
Review and Approval of Work Orders

The ELR program 1is being implemented in WAPDA's Power
Distribution System on a highest enerqgy losses - feeder
priority basis. All ELR work orders are checked and reviewed
by the Supervisory Consultant (SC) to assure conformity with
WAPDA and USAID standards. SC has reviewed and approved 1378
work orders for the issuance of Project Implementation Letters
(PILs) by USAID for implementation and reimbursement under the
WAPDA/USAID Reimbursement Agreement of the ELR works. This
includes 895 work orders: reviewed and approved under the ADB
funded feeder rehabilitation program. All work orders were
reviewed for compliance with approved procedures, guidelines
and the calculation methods.

Guidance and assistance on a continuous basis is provided to
WAPDA HQ and AEB staff in the preparation of work orders
following the approved VWork Order procedures.

Work Orders Execution, Inspection and Monitoring

ELR Inspectors carried out and inspections of the completed
ELR works for which work orders were approved by the SC and
PILs were issued by USAID for their implementation.
Certification of completion was provided for all such work
orders that were completed by WAPDA in accordance with the
work order proposals and following the approved applicable
standard guides and design/drawings and which were constructed
using USAID funded material, ADB funded material or WAPDA's
own material procured from USAID approved sources. To date
566 work orders have been inspected and certification of
completion provided for 564 work orders.

Documentation for Fixed Amount Reimbursement (FAR) at 70%
involving about US $ 13.09 millions under the Reimbursement
Agreement (RA) were prepared and provided to WAPDA/USAID for
reimbursement processing. Training and guidance was provided
to WAPDA staff for the (finalization of reimbursement
documentation following the approved procedures.

Attachment 2 graphically represents the utilization of funds

in Work Orders certified as completed by EBASCO that qualify
for reimbursement by USAID.

| v



Construction, Maintenance and Operation Procedures/On the Job
Training

As part of the effort of providing assistance and guidance to
WAPDA in the implementa*ion and institutionalization of the
approved CM&O procedux s, ELR Inspectors, during their
inspection of ongoing and completed ELR works provided on the
job training and advice, as required, to WAPDA construction
staff in the proper utilization of construction procedures to
achieve acceptable workmanship levels while adhering to the
construction standards and design.

Relevant operating division technical representatives (Line
Superintendents/Linemen) who are required to be available at
the time of final inspections were provided with necessary
guidance regarding the maintenance and operation aspects of
the installed equipment and facilities. The objective is to
achieve continued ELR benefits through the correct operation
and timely maintenance cf the facilities in accordance with
predetermined schedules as established in the Maintenance
Procedures Manual for line staff.

Safety

Field guidance and on the job training and clarifications, as
needed, were provided to WAPDA construction staff in safety
work procedures in accordance with the WAPDA Safety Code for
constructing the lines and installing the proposed equipment
during inspections of the ELR work orders. Completion of ELR
work orders in accordance with laid down construction
standards following the approved procedures ensures safety of
the maintenance and c¢peration (M&0) personnel and the
installed equipment. In the pcrformancp of the final
inspections the M&O staff were gulued in the safety aspects of
line and equipment maintenance 1in accordance with safety
procedures and the available Distribution Maintenance and
Switching guides.

Post Construction Monitering

in order to ensurc that the facilities constructed and
installed under the ELR program remain energized and are
utilized by WAPDA to their optimum benefits and with continued
adherence to construction standlrdg/spec1f1catlons and safety
requirements, random field inspections were carried out by ELR
Inspectors of the completed and certified ELR works.

The Inspectors partlbuLarly made random inspections of

installed capacitor banks in Lahore AEB for their continued
utilization. The In:poctors provided field guidance 1in
9
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capacitor operations and reemphasized their importance and
benefits through classroom lectures. Reports were issued to
WAPDA suggesting the needed remedial actions. Attachment 3
include copies of PTAT/EBASCO reports showing the results of
post construction inspections conducted by EBASCO. Attachment
4 includes documentation showing WAPDA's corrective actions to
ensure the success of the program. It should be note that
WAPDA has taken strong measures in many cases to eliminate
staff reluctance to the use of now facilities, methods and
procedures.

Reporting of ELR Progress

ELR Inspectors prepare Inspection Reports of ELR works. These
reports state the feeder location, name, inspection results,
discrepancies and recommendations for corrective actions, etc.
These reports are sent to WAPDA for review and corrective
action including removal of discrepancies by AEBs in their
feeder rehabilitation construction works - Attachment 5.

Monthly progress reports are prepared by EBASCO showing
progress of various steps involved in the ELR activity. The
reports summarize:

- The progress of work orders prepared by WAPDA and
submitted to SC for review.

- WOs reviewed and approved by SC.

- Project Implementation Letters issued by USAID.
- WOs implemented by V/APDA.

- WOs inspected and certified by SC and

- reimbursements made to WAPDA by USAID.

These reports are issued to all relevant WAPDA offices for
review, comments and action needed to expedite the ELR program
where necessary. Sample copies of these reports are included
in Attachment 6 of this report. Upon completion of the
rehabilitation works by WAPDA and certification by the sc,
WAPDA 1is assisted in preparing documentation for the
reimbursement of completed work order by USAID as stipulated
under the WAPDA/USAID Reimbursement Agreement.

We consider that the ELR reporting system as being followed is

efficient and adequate to meet the requirements of the ELR
progran.

10
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IIT. EVALUATION

A. APPROACH

The approach used to evaluate the effectiveness of the ELR Program
was to conduct a survey of the facilities built/installed under the
USAID program and to review available WAPDA, USAID and EBASCO
documentation to determine problems, corrective actions and overall
program status to date. EBASCO inspectors were sent to each Area
Electricity Board to determine the physical status of the feeders
rehabilitated and the capacitors installations. A review was made
of available EBASCO reports and miscellaneous documentation on the
subject to ascertain the overall benefits, if any, to WAPDA. EBASCO
also conducted some interviews with Xkey planning and operating
personnel in an attempt to identify problems and possible
solutions.

B. FIELD INSPECTIONS
1. Capacitors:

In accordance with the guide 1lines provided in USAID's
memorandum of June 3, 1992, the EBASCO ELR Inspectors visited
seven AEBs during June/July 1992 to inspect the rehabilitated
feeders and capacitor installations. A 1list of all EBASCO
certified line capacitor banks was used to randomly select the
sites to be visited. EBASCO inspectors were to verify their
continued utilization of the facilities. A minimum of 25% of
the installed capacitor banks were inspected/surveyed at each
AEB, the overall inspection percentaqge of installed capacitors
for all AEBs is 33.3%. The capacitors operation was verified
by ascertaining that these were connected to their respective
circuits in continued conformance to the construction
standards and were properly maintained as per established
procedures and safety requirements.

Attachment 7, "Capacitor Utilization Status as of June 30,
1992" includes the tabulated results of the’ capacitors
surveyed. A tabulation has been prepared for each AEB as shown
in Attachment 7. The tables indicate the operational status of
the inspected capacitors. A summary table provides
information on the total capacitors installed at each AEB's
operational area, total surveyed per AEB and the number of
closed and open capacitors within each AEB.

2. Feeders
The EBASCO Inspectors while surveying the capacitors for their
proper utilization by WAPDA, simultaneously checked the

rehabilitated distribution feeders completed by WAPDA and
certified by EBASCO Inspectors. The purpose of inspection was

15
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to ascertain whether these feeders are being maintained by
WAPDA operating staff properly in continued conformance with
the established standards and safety requirement.

In general there were no problens identified with the
rehabilitated feeders as these were found operating in
accordance with their original installation.

12
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IV. EVALUATION RESULTS

The following are the results of the evaluations which are based on
the field surveys carried out by EBASCO Inspectors to assess the
utilization and maintenance levels of the ELR facilities by WAPDA.

A. CAPACITORS

At the completion of the survey it was found that within seven AEBs
an 89.9% utilization of installed capacitors (based on a sample
check of 33.3% of the total capacitors installed in all AEBs).
This result indicates a marked improvement in WAPDA's utilization
of capacitors which was as low as 30% during the year 1991 as
indicated in the post construction monitoring reports of the
installed ELR facilities (capacitors) by PTAT during 1990-91 for
Lahore AEB.

This capacitor utilization level by WAPDA is, however, below the
limits maintained by powar utilities around the world and needs
further improvement. Based on capacitor utilization periodic
status reports provided by the Consultants, efforts have been
underway by WAPDA senior management to enhance the capacitor
utilization to appropriate levels in order to achieve the envisaged
ELR benefits. WAPDA has taken a number of measures both in
technical and administrative areas to improve the situation. Sharp
increase in the utilization of capacitors from 30% to 89.9% is the
result of the measures taken by WAPDA to correct the problem.

B. DISTRIBUTION FEEDERS

Upon completion of the ELR work order, the rehabilitated feeders
are handed over by the construction staff to the relevant Operating
Division for their maintenance and operation. Generally the
conditions of the rehabilitated feeders were found satisfactory in
accordance with the ccnstruction standards and safety requirements.
The workmanship levels have been maintained. In isolated instances
some connectors on T-off connections were found removed. Such
conditions were reported to relevant WAPDA staf{ for rectification.
Apparently the M&0O staff missed replacing the connectors after
completing the maintenance work on the relevant T-off. Grounding
of structures in some cases was found displaced due to public
vandalism. WAPDA has becn taking appropriate measures to restore
the grounding system.

13



V. ELR PROGRAM BENEFITS

A. OVERALL

The ELR program has been a key element in the USAID technical
improvements program for the WAPDA Power Distribution Wing. It has
been and continues to be the means by which the many technical
procedures, specifications, computers, software, material and
tools, meters and other improvements developed and/or provided
under the WAPDA-USAID Power Distribution Program (PDP) can be
tested.

The program has provided enormous opportunities to WAPDA
Distribution staff to understand, learn and implement the upgraded
standards, policies, procedures and methods applicable to
Distribution Planning, FEngincering, Construction, Maintenance,
Safety and System Operations functions. Modern and sophisticated
computerized work techniques and evaluation tools used in system
planning and engineering have been made available to WAPDA under
the PDP to assist in the efficient implementation of the ELR
program.

WAPDA Distribution planning, engineering and CM&0O functions have
gradually adopted the modern concepts and methodologies introduced
under the PDP to upgrade the power distribution system. As an
example, at present every AEB is utilizing the computerized Work
Order System (CWOS). The CWOS is the latest tool provided to WAPDA
to expedite the development of ELR Work Orders. The program will be
used by WAPDA to control all construction works, issuance of store
material, costs and completion schedules. A major tool in
accountability for senior management with significant benefits to
WAPDA. The progress in the preparation and implementation of ELR
WOs, although slow in the beginning, has increased sharply as the
staff's reluctance and resistance to change from the traditional
methods was overcome.

To successfully achieve the projected ELR objectives, a close and
vigorous follow up joint effort by WAPDA and the Consultant must
continue. To discontinue the program at this stage would have upon
WAPDA detrimental technical and economic effects. This may lead to
the failure of the ELR prograin. Continuation of USAID ELR program
will ensure that the technical concepts and procedures already in
use will become a permanent asset within the WAPDA Distribution
function. The program, after the implementation of the corrective
actions to ensure proper use of the installed capacitors, can be
considered successful. The program has saved WAPDA millions of
Rupees through the reduction of power losses.

14
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Field maintenance and operation staff are more conscious of their
obligations to maintain the installed facilities in accordance with
the approved standards. The customer service reliability has
improved, power losses have decreased, revenue has increased and
customers and WAPDA are satisfied.

Continuation of ELR program with USAID assistance will provide the
impetus to WAPDA in moving forward to become a self sufficient and
efficient power utility.

B. TANGIBLE

Implementation of the USAID funded ELR program via the Distribution
system rehabilitation and capacitor installation has substantially
benefitted WAPDA in terms of cnerqgy loss savings. An estimate of
this tangible benefit to WAPDA is summarized in Attachment 8 which
highlights Area Board wise the "before " and "after"
rehabilitation peak demands and kW losses and the net kW loss
saved. The resultant annual energy loss savings in terms of US
dollars for both demand and energy saved is calculated.

The estimated annual saving to WAPDA to date as a result of
implementation of ELR program is estimated as US $ 30.3 Million.
The "before " and "after" rechabilitation power loss percentages
shown in the last columns of the table depict the power loss
savings to WAPDA.

The following are other tangible technical benefits that can, be
measured:

o Improved power factor.
o Improved voltage levels.
o Improved reliability in customer service.
o Reduction in maintenance costs.
C. INTANGIBLE

Implementation of USAID ELR program has greatly benefitted WAPDA in
terms of intangible benefits. These benefits are evident in the
specific areas where implementation of ELR work orders has been
effected. Contact with customers, grid station information on
feeder loadings and trippings and the field operating staff reports
on power failure emergencies are a measure of assessing the
intangible benefits accruing to WAPDA. Some of the intangible
benefits are listed below:

|4



o Increase in revenues due to increased continuity in
supply of electric power to customers.

o A Kkilowatt of power saved results in an equivalent
deferral in a kilowatt of generating capacity. :

o Improved public image.

o Reduction in capital investment in power generation.

In addition to the above benefits the ELR program has been
instrumental in the institutionalizing in WAPDA system of the
modern planning/engineering tools like the computerized work

order system and the computerized feeder operating conditions
analysis programs.
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VI. RECOMMENDATIONS

The following recommendation are made, based on the evaluation
results, EBASCO's project experience, the technical and econromic
benefits to WAPDA and the need to bring the project to a successful
completion. The recommendations are divided in recommendations to
WAPDA and recommendations to USAID as follows:

A.

1.

WAPDA

Maintain constant supervision on field operatiorns to ensure
that capacitors are maintained connected to the system.

Capacitor maintenance bhe transferred from the Operation
Divisions to the M & [ Divisions.

Training of maintenance and operation staff be provided on a
regular basis to ensure understanding of the feeder
rehabilitation and capacitor benefits.

USAID

Continue providing assistance to WAPDA by maintaining the
support for the ELR Progranm.

Ensure through the use of the Supervisory Consultant that the
facilities remain in service and in operation in acccrdance
with established procedures. Consultant, as in the past, will
continue monitoring of the program and report accordingly to
USAID progress and need for corrective action, if needed.

17
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ATTACHMENT 1

PHOTOGRAPHS ILLUSTRATING CONDITION OF
DISTRIBUTION SYSTEM "BEFORE" AND "AFTER"
FEEDER REHABILITATION
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ATTACHMENT 2

GRAPH ON UTILIZATION OF ELR FUNDS
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ATTACHMENT 3

PTAT/EBASCG CAPACITOR S'TATUS REPORTS






Attachment O includes o merdies of pholosrapdess alorr with Ghe
capacitor localbions Lhat clearly illuactbrete thoe curront
status of the capacitor bhanks inspea!ed.

In genseal, it has been noticed Lhat macy of Lhe inchalled
capacitor banko are oub ol ciy-uil o oobbeer AL alie,

Apart from the indifference Jdicplayved by Ghoe operabiioge shald
in keewring the capacitor bank: connectad Lo Lhe ovalem. the
following problems have boeon SdontiDied o0 centreibat ore L
Lhe operational inefficicncy o both obtoedd aant L
egquipment:

1) Fuse cutouts used are of poor quality.  Vibeali-m may
cause the fuzo to Jdrop ovi of Lhe b beloge Subyveonont
areing can cause Jdomegge D oading Lo Dol lure of 1the olhor
rhasaes.

2 Lacle of rroper Loolse avallable feor (e consleaet jon
crows which resull e poor conneclioss Toadine Lo

fallures or improper oporabion of Uhee capacilors.

3) Lack of aspecifle trainineg of Lincwen. cuporvisors ond
Lo, l R '{_‘, 1 “py ey n] ’J'} P v ]t s, PR . . !, l.\ ,l. k‘r
cechnical personnel . e reult L e el Iack oof
understanding.  Liremon aofompl Lo roe Tare onpaed bors
vsings uneey : e

1

1) Inctalling fuses Drom bBhe cround i coev i ieald,
The vezull is Lhal comelloeos the Tvoes ave o oprad and
damapged,

The follewing vecommendrbiona oo of fosed:

1. Increaze training of consoruchion. seosabing aned
emzinesring peroconne !,

-. Available puidos most be cood Lo rdeboamine Lho AR RISEE
initinl coapacitor conirol incs o nwi helied
capacitors,

3. A monitori: process shou 0 e oson s Hotored o]
and pover clbor daba courd Lo oxirvced frapn Bhe
feeder data bame. Analys's of hiclorieal information
from beflore and aller capscitors wore insiallod could
determinne 1f the capnsitors are onery tood or not .

Y
fa

q. Implement recommendations wmade o bae June 1. 1Oy
veport. (Atbtachment D).

cc: M Ihrahim A Saval }

I
Shahab-ud-din A H oooom JO Coap ey
C H Wright LA Kittiletug

SEPHEMO . WPa /8
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150 kVAr

CHMENT 12

ALIORG _BURVEYID_ALG, 30,1990

Capacitor

Banks Location ) ntabus Kemarks

Fixed Opp. Services Hospital Op-on -
Jail Road

Fixed Near Criclkel House Blds i) -
Jail Road

Fi:xed Opp Lahoro ollbee fop U losod -
Women — Jooi b R

Fixed Naar Tehhra Mone 0]y dumpors haes
Main Ferospor jicad removed.

Fixed Canal Ranlk bLetwe:n Hall)  Cloced -
& Saddar (Garhi <hahoo)

Switched Dharmpura Mein L« yad -~ I ROON -

boon

Loy

to

Puent,

Cipeualit

Hear Dhobi Chat
2l In front of Sadcir WAILA Cloennd -
Substaticon on rooncd-
about
Fixed Near Saddar Polioce Cpin -
Htation
Soibehed Hear Canda Mala - QOpon -
Dharmpura
Switched Mear Shama Sohoni - Coen -
Saddar Dharmpura
Fixed Madn Timber Marken - Clomed Diroct Jumpere
' Ravi Park Capaciter
Fixed Hear 189-Ravi Pa:l Ciooed Dipect Jumpore
4 ' U bor and
Common 'oint.
Fixed Mear Thbal ”HLDJ alo- PRRRITRIAl LA out of
Ravi Park
Fixed Texali Gatre Clocierd

Switched

"LET_CAP . WI'S

Data Darbar Chowl:

oy

BEST AVAILARLE cOPY
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"NTTACHMENT "D
INTER-OFFI-:f HENGRLDUM

IQOM/30/,88/89 ‘ June 04, 1288
.

To ¢ - Mr. Waseem Khan .- "
‘ Hanoging Director, HpF A

From : L. A. Rodriguez-47 /, Lvﬂ\ujﬁ
Hanaging ContﬁJL11, Up catiqis d0a)
‘ I

Suby o« ﬂP Capacltor Innta ll Elong
Study & Investigation « 2 Upcruhidnal
Hold-ups ' : .

As per your request, we have conplebted Lhe field Invectlipations
made to determine the reanonsg for the olgind Cleantly hilgh number
of dioCUnnLcLed 11 KV capacitor:.

The attached report presents the »esulis of Lhenoe Jrvo:Lj"aL)onr
1t includes recommendations which are to le followed by WAPDA
Planning and Engineering (Dist.; and Disivibation Qperatlons
Departments.

ce: Ch, Ghulam Farid, G.M. Cperavions
M. Raflq, Director, WAI'DA
Bahadur Al Khan, Depuby Dipeotor, Wal'Da
Shelkh Saleenm, Anwlu Lant Dircotor, Wal'Da
J E Andreus
J L lleifner
L A Rodriguesn
T J Walker

pc (: AVAA L AR r (.an

1 ¢
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II'J
o~

-5-88

17 Capacitor installations on L1 Teedere emanating from 3 grid
stations (Sunny- View, Fort and Saidpur)  were visited. 11
installations out of the bota! 17 had boen reported dieconnee ted
according to the earlier repott. The status obeerved was still
the same. -

It was noted that 5 of th- bhand: weore leit open wilhout any -
reason. . O banke were Iving dicconnected due o apparent damago,
Qne banlk (Mcleod  Foad  feede: ) has Lo diemantled afler the
gtructure  on which it had been mountzd was hit by Lruck and. had
to be replaced. :

7,

B. COMCLUSIONS

fE & result of the above vies.ls Lo 7 arid etaltions invleinq A
feeders ' with b1 capacibtor inetallatione, follewing concltieiones
have beern drawe:

1. The suwnmarized stabue of Ll B0 coapacitor locations ingspected
(Attachment 1) reveole -t ..t althoegh 12 dnetallations were
lving disconnected, hevving binen Gooncaed s fnvother 192 had beon
left disconnected v Lhoul sy valid riacon . 19 Gut of thespe
1?7 had  heen brought en Lo cirewud be ber b hefore the vicil of
the investigation o, S YEGa LG soven are o etil ] Criren
without apparent reacscn

2. Me=t of the undamagrd  bu diecong el Landes hove remained
disconnected for menlls cooonds e cecord of any capaci tor
baal: conrected to  or dig onnect. o from & circuil exiots,

Similarly, net  a  eingle  oport oo ary ol the  damaged
installatione wae made bto bhe rotesont aubhoritiee, It ic
impossible,  at  tlije GOl wiLIe b muey e i b G record,  bo

correlate line faults wich o damaeag Capact Loy,

>, Tev unese b e Lhee dnninng s chearved ve o G commen neutea
cide of the capaciltos  care wlhere b bushing liag cracked,
common neutral burnt and bthe (Juid cped i loed ont.

4. Preliminary information, ol fained e Foechouar and Mul tan
REE=, indicates no serions probleme in termes of damage Lo

capacitor banmkes or thoir Tunccioning., -

3. N1l tapacitore Tailwres  sppoarcd  to be resulting Trom
transient over voltages, Benerally, the neatral bushing of
the middle phase capacitor  fiached  avipe. I 3 cases, o

lightning arrester alec Tailed.

BEST AvAILABLE copy
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e

10,

11.

: | ‘ . .
The +transient overval tage is agygravabed Ly the poor earthing
conditions which exist. :

4 .
RECOMMENDAT 10MS

WAFPDA  Operation/Maintenance  etaff Navee bto be educated and
briefed thoroughly on the serits aod benefite of HT capacitor
installation. -

-

Monitoring of the MYV capaciiore inclalled jo required.

Damaged capacitors havi: to be dismon - fod and eyamined Tar the
extent and  reasens a7 domage. ke manwfnc burrrs/cupplicrg
may - have Lo b vor b bed o warranly Ll poecibile
manufacturing defecls are iconbifive.

The damaged. capacibtor co - shauld  bhe removed and replaced

vith new cones te  oneure continued  Loenefilte of capaci tor
installation program.
.

Ferform similar nwesiigal ions  into capacitor hehavicour in
Feshawar  and Multan AEle whore a o zeable number of capacitor
installatione have Lizen completoo. Carth resictance
measurements should tw miole al r2proventaltive locatione in
these AERs. '

Failed capacitor coane  ehe otd L PEpdneced. Tho foailed can

should be chop teslod to P onac i bange ., The range of

acceptable valuce ic (.84 to 123,46 mie.,

Earthing measuremente  show e wmade alt rach localtion: pale
s - and  at arrceeteor conneet iom. Commenl on complinmen with

A sample of 1S banks eheald be cornected grounded wye, and
v Creeultant proleretion proabless  clesely  monitored  and
documented to allow Twrlier by, '

The standard for groundinsng soould b revicwed.
The  =surge  arresler specifioation chould  be roviewed il
compliance of exisbting arreebre coen firmed.,

{ )

The capacitor =specification should Lo recsiewed with emphacie
on the bushing DIL, and compliance confirmed.

capinstl/s - BEST AVAILABLE copy
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INTER-QF+'ICE MEMORANDUM

IOM/30/91/110 September 19, 1991

A
\

To : S M A Bokhari - ;
GM Operation QDL,JWA

D, v
Iy T,erV/)
From : L A Rodriguea/ ffLs3 .//
cC Planning/Enéineerinp W Operations, PTAT
i o/

Subj : Disconnected 11 kV Capacitor Banks

Random field surveys of !{.T. line capacitors installed under the
USAID ELR Program have becn carried out by PTAT in Lahore city area
from time to time to verify utilization ol the capacitors for their
continued benefit to the WAPLA Distribution system. Many of the
capacitor banks were found to have been in-operational/disconnected
from the system. The resulcts of the surveys were conveyed to
General Manager Operation (Gi10) (D) for information and suitable
action.

Acknowledging the serious set back to the ELR effort due to the
disconnected capacitor banks, different directives were issued to
the Maintenance/Operation staff by the GMO (D)/Managing Director
(D) at different times tc address the issue. Punitive action was
also taken against six SD0s considered responsible for the
negligent attitude of their supervisory staff in keeping the
capacitors in circuit.

PTAT survey results are summarized below:

First Survey - August 28-30, 1990:

19 capacitor banks were found open out of the 28 surveyed. Thus
68% of the surveyed capacitor bhanks were found disconnected from
the system.

Second Survey - April 21, 19¢%1:

10 capacitor banks out of the 14 inspectaed were found open. This

amounted to 72% of capacito:r banks disconnected out of the 14
inspected.

sept_mem/c
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Third Survey - September 3-10, 1991:

43 capacitor banks out of the 70 surveyed were found either
disconnected from line or their dropout cutouts were closed without
fuses to create an impression of capacitor being in circuit. In
some cases individual units of the capacitor bank were found to
have been removed for reason: unknown. 61% capacitor banks were
thus found disconnected out of the 70 inspected. Attached 1list
shows the locations of the recently surveyed capacitor banks in
Lahore city area.

The total number of capacitor bhanks both fixed and switched
installed at Lahore ALB and certified as operational under the
USAID/ADB feeder rehabilitation (ELR) programs are as follows:

450 kVAr Banks 450 KVAr Banks 900 kVAr Banks
Fixed Switched Switched
USAID ELR Prog 131 56 10
ADB ELR Program _50 40 36
181 96 46

A lot of time, money, and eftort have been put in, both by WAPDA
and the USAID in proposing and installing the capacitors to achieve
the badly needed ELR benefits and voltage improvements. Yet in-
spite of repeated surveys and the resulting disciplinary actions
taken by WAPDA authorities, there appears to be no tangible
improvement in keeping the capacitors in circuit and the available
ELR benefits are being wasted.

Recommendations:

The feeder improvements are being carried out by the Project
Director Construction (PD, C) in each AEB. Training and advice in
work order implementation is imparted by PTAT Inspectors to the
Construction Supervisors. It has, however, been observed that the
Operation Supervisors responsible for maintenance and operation of
the installed capacitors lack knowledgce of capacitor benefits and
their correct operation. To overcome this deficiency, regular
monitoring with on the job instructions including brief but
precise field training sessions must be arranged by WAPDA under the
guidance of Director CM& of each AEB and the Superintending
Engineer (SE) of the arei.

REST AVAILARLE COPY
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In the present AEB Construction set uwp, every Xen Construction is
assigned one Circle for new construction as well as the feeder
rehabilitation works. The scope of work in rehabilitation
generally consists of reconductoring of a definite portion of the
line and the capacitors installation at selected locations. PTAT
Inspectors check only the works executed under the approved
rehabilitation work order. The remaining part of the feeder
remains without the benefit of inspection and the improvements that
would have resulted, thus the system reliability and the ELR
benefits as envisaged in the work order proposal are compromised.
Preventive maintenance of the system is also not done on a regular
basis, by the Operations staff due to various reasons.

As a remedy, it is proposed that each ELR work order should consist
of two components, one relating to the rehabilitation and the other
for the general maintenance of the remaining portion of the feeder.
The maintenance scope of work will be based on the latest
patrolling of the feeder by supervisory level staff from the
relevant Division and should essentially include but not confined
to the following:

- ensure that capacitors are connected and operating.

- elimination of undcrsize jumpers.

- elimination of long spans.

- replacement of unscrviceable poles.

- removal of the wraparound (jhapa) Jjoints.

- replacement of brolen and non-standard x-arms.

- provision of foundations.

- replacement of the broken insulators. and

- improvement of the gencral line configuration for
conformity to acceptable standards.

The maintenance part of the work order should be assigned for
execution to the same Construction staff as implementing the
rehabilitation part of the work order. Subsequently, both
components of the completed work order will be inspected by PTAT
Inspectors. This process will not only ensure system reliability
but the envisaged ELR oblectives will also be effectively
achieved. It is understood tnat PTAY will not be able to cover all
the feeders within a given AEB. PTAT can only inspect those
feeders for which USAID has issued PILs. WAPDA can also set up its
inspection teams reporting directly to the GMO. PTAT is willing to
assist you in finding the bcst solution to what appears to be a
management control problem.

cc: A Hafeez Ibrahim
A Savul
Rafique A Shams
Shahabuddin
Chaudhry Ikramullah
J B Carter C H Wright

BEST AVAILABLE COPY
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SURVEY RESULTS

11 KV CAPACITOR BANKS
STATUS AS OF SEPTEMBER 10, 1991

S.No Capacitor Location

W OONOULULSWN K

14.
15.
16.
17.
18.

19.
20.
21.

22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.

Officer Colony, Lahore Cantt
Officer Colony, Lahore Cantt
10-Orangzaib Block, Garden Town
Xen (C) Office, Ichhra

Jamia Ashrafia, Ichhra

Opp. Lahore College, Jail Road
APWA College, Jail Road
Cricket House, Jail Road
Infantry Road, Near CMH,

Lahore Cantt

Dharampura Canal Bridge

Opp. General Hospital

Davis Road, Opp. Jang Newspaper
Dharampura Canal (Opp. SE
Irrigation Office)

Dhobi Ghat Dharampura

Saddar Round About

Saddar Round About

Saddar Round About

Ordnance Depot, Sarfraz Rifiqui
Road, Lahore Cantt

20/G Gulberg III

Telephone Exchange, Samanabad
Sardar Bakery, Samanadbad,
(First R'About from Mulian Rd)
Muslim Store, Samanabad, First
Round About from Multan Road)
Gulshan State Agency, Paki Thatti
Aslam Eye Hospital, Samanabad
Girja Chowk (Nicholson Road)
Opp. American School Canal Bank
Sham Nagar (Chouburji)

Sham Nagar (Chouburiji)

Sham Nagar (Chouburji)

Alfalah Building

Abbot Road (Opp. PTYV Building)
Abbot Road on PTV Building
towards McLeod Road Chouk

Davis Road (Gali on the side of
Jang Newspaper)

G T Road Baghbanpura (Opp.
Railway Reservation Agency)
Shahdara Kashmir Park

Ravi Road (Opp. Lahor Flour Mill)

Fixed/Switched
kVAr

Fixed 450 KkVAr
Switched 450 KVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 KkVAr
Fixed 450 kVAr

Switched 450 kVAr

Switched 450 KVAr
Switched 450 kVAr
Fixed 450 KVAr
Fixed 450 kVAr

Switched 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr

BEST AVAILABLE COPY \+6

Status

Closed
Closed
Open
Open
Closed
Closed
Open
Closed

Closed
Open
Open
Removed
Open &
Control
B ox
Removed
Open
Closed
Closed
Closed

Closed
Open
Closed

Open

Closed
Closed
Closed
Open
Closed
Open%*
Open*
Open#*
Removed
Open*

Open%*
Cpen
Cpen

Closed
Open



37.

38.
39.
40.
41.
42.
43.

44.
45.
46.
47.

48.
49.

50.
51.
52.

53.

54.
55.

56.
57.
58.
59.
60.
61.
62.
63.

64.

65.

66.
67.

68.

69.

70.

Maulana M. Ali Road (Ravi Park)
Opp. Health Center

169-Ravi Park

Ravi Road (Opp. Shahi Mohallah Rd)
WASA Main Disposal Pump

WASA Main Disposal Pump

Siddiqg Akbar Road Wahdat Colony
Siddig Akbar Road (inside) Wahdat
Colony

Nawaz Sharif Park (Ferozpur Road)
Glaxo Factory Ferozpur Road

Ghazi Road, Saddar

Vetenary Research Institute

Ghazi Road, Saddar

Ghazi Road, Soya Feed

Jora Pull, Ghazi Road

Jora Pull, Ghazi Road

Sagar Road, Saddar

Infantry Road Saddar (Disposal
Pump)

Infantry Road Shama Public
School
Beadon
Cinema
McLeod

Road (near McLeod Road)
Corner near FEntry of WAPDA
Road Office

Allama Igbal Town Main Road
Haider Road, Islampura

Islampura Main Bazar

Sanat Nagar (Islampura Foeder)
Madina Road Feeder (Chowi: T'ship)
Temple Road Near Samsung N'sign
Temple Road Millat Islamia C'ege
F C College Chowk (Ch. Zahoor
Elahi Road

Allama Igbal Road

Allama Igbal Road Near Ijtimai
Council Gate

Allama Igbal Road Near Railway HQ
Gowal Mandi on road from Lahore
Hotal

Mayo Hospital backside near

Daily Pakistan Tinmes

Birdwood Road Chemical Examiner
Office, Jail Road

Main Temple Road near Regal side

kVAr
kVAr
kVAr
kVAr
kVAr
kVAr

450
450
450
450
450
450

Fixed
Fixed
Fixed
Fixed
Fixed
ixed

Switched 450 kVAr
I'ixed 450 kVAr
Fixed 450 kVAr
Switched 450 kVAr

Fixed 450 kVAr
Switched 450 KVAr
I"ied 450 kVAr

Switched 450 kVAr
Switched 450 kVAr

Switched 450 kVAr

Switched 450 kVAr
"ixed 450 KVAr

I'ixed 450 kVAr
Switched 450 kVAr
switched 450 kVAr
Fixed 450 kVAr
switched 450 KVAr
Switched 450 kVaAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr
Switched 450 kVAr
Switched 450 kVAr
Switched 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr

o

Removed
Removed
Open
Open
Closed
Open

Open
Open
Open*
Closed

Closed
Closed
Open
Contact
Damaged
Closed
Open

Open

Open
Open*

Removed
Open
Closed
Closed
Closed
Open
Openx*
Open%*

Open

Not
Working

Open
Closed

Open
Open
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ATTACHMENT A"

PARISTAN WATEH AND POWER
OEVELOPMENT AUTHORITY

Waseem Khan 15-Wapda House, Lahore
Yaging Oirector Distribution (Power)

phone Mos. 302790-69911/290
Fx : 14869

S pay 7 a Nl ]9 o é‘
we. psimo (o)) _CEDE/D(REDSS ) /755 77 bate_Decenber_v7, 1009

v .

e
AllL Chairman
Area Electricity Boards
WAPDA .

SUBJECT:  BHERGIZAT G4 _OF 11 XY CAPACITORS DAKS

Lt has been nolticed with preast soncern that soon aflor

the chdrging of 11 KV Cupaailers Danks worth Milliom of Rupees,

the same are de-enerpiscd frem the lines Lyothe Line staff at their
will, Tn this way, the evtive ~ffort: Ly chie nutheriby to reduce
the Energy Loss in Ghe Dissribieiion Dyl are compleioly Geoperdised.
Dislribution Fngineering Fepavicenlt Coreedae Instructions to fiold .
formations vide its Mo, ihbl/n: HEDES ) /950 509000 o 71 July, 1989 Lo
use the saild equipmenl wilh prooer cove by Lhe field Pnpineess appear
to have also remained un-=:ibene . he crprinment o Yoft ool Lha
cmercy of Linemen/Assistont Linceen Lo fie) e wi Yh Lhese ab their wili
without nolice of their sup evvd oy sl b, Hueh a siination emmol

be allowed Lo conbinue any mor- iy the Ji.a0d Lformo Uiones,

Tt is Lherefove, enjoia sl that e DO shall make Lt hin
versonal responsibility o cont nne Eeopiag Uhe capneltbtors enerpisoed
aller installation as por Stand. Desisn Snstruetions D=6 & 70 The
Dircctor Teclmicat of cach Areas Bonrd chagd S Keop a continuens
wiikeh over each capaeitor bhank o shatl i e Lo status menthly
Lo his Chairman,Aren Boavd, Gonean ! Pl oo peration), Goeneral
Hanaper (P25 ) wikh o copy o Lo undersipoced Forr furbhor neeoeseary

acbion,

Continued Pagre - 2

BEST AVAILABLE COPY \_I/Cé


http:notl;i.ce

BAKISTAL WATER AND POWER
OFEVILLOPMENT AUTHORITY

Nasoem Khan J185-Wanda tHouse, Lahore

ging Director Distribution {(Power)

hone Nos. 302790-69311/290
: 44869

Mo. PS/MD (D)) ___ . - Date

Please be notified that if nny of the Ticld formation is
found oul Lo have de-encrpised coanacilor Lank aflter ils ‘
installation, the SDO/Linc “updt. Incharre will be boeked mder

JAPDA LD Rules witnoulb f::i7.

Please acknowledge receipt of this circeulnr instructions.

|
1
b
, ','\./ IR RSN
/
AUTCOML WASER KL )

FARAGTES DIRECCR LISPRIBUTION (POYER)

Q2
(!

1) P53 Lo Member (FPower) WA
YAPDA House,Lahore,
FFor information

) n reneral Manaper(Dneratio ;
) The Ceneral Hanaper(2peration) pleasa.

Vlapda, Waoda louse,lahoro,

3) The General Manapir (PE2S3) WAIDA,

!
H
{
!
H
1
]
LDA Plaza, lahore. '
i
1

Fip
L) The Chiaf Engineer (,l)j.s.‘l;:x)L«!apd:.\,,
LDA Plaza, Lahore.

BEST AVAILABLE COPY
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OFFICE OF THE GFNERAL MANAGER(OPERATION) \%

G~44 WAPDA HOUSE
LAHORE,

V225"

No. GMO/CEHQ/PA-6 Datod:/2--1-1992

OFF Lt ORDER

¥r, CGhulem “‘habbir Memon,Doputy Director

Works Section will carxry oul rendum 11 KV capacitoras

check of all Area Donrds, Ho will submit hia raport

to the undor:i;ned.

Thisg inmsues with the approval of G¥(0),

AR
/ /, A4

/ 7 //(/

A/ il
R A D

( MUZAMBIL, RASHID )
CHBIRF ENGINBERR(HQ)

c.C.

1. Mr. L.t.Rodrigoez, PIAT, LDA Palega Lahore.
2. A1l Cheizmer AEBg.

Act: ] Duate: tale:!
oo el

LI TN 6% I/ )

e e fp e
v n

e e

.---{ ————

|

)

L S )
LTS ”—171
|

\

|

{

f

S et

L_:%i

P
LAl

BEST AVAILABLE COPY
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GM (0)

GM (PGicy
GM(Cs)

—

Wl T
~ ! u'--(-‘)

——

GM (M)

GM (WpPC)

PARTSTAN WATER & JOWER

SYEs

HO, GMFRES/CiDE/DDE/

The Cencrol Manogoer,
Operation,Yapdu,
Waprda louys,

Lahore,

»D 29KV _CAAGITOR

A% T .

WA, EERSCS

AUTTORT DY

lintea.. /..

PR R M S

te 1mstss tontee @

OFFICE OF TIE
GUENERAL MANAGER(PEES YWAPDA
LDA ILAZA FGERTON ROAD LAHORE.

Dated:- 7 /10/1991

BANKS,

SUBJECT:  DIeCouiloTt
RIEF: M/a PrAT le
Lo you with

Time to tim
that many of tne cajpac
Programme in Luhmn C
.,‘\)Irom the nyatem,

Yaw Chviousl v,

anothe very object:ve

()-j{\ . C'« )"'..‘
, - L,b‘ ! ,,'1/" Therefore,to ensure
i ,Vb) o requested Lo Jdevipg. n
Clv | avr ( o under which periodic,
\C,.\a,}uv ().J,.-‘f ned Divisieong/Circies
e s, snme by concerned L
A
s - . o
O Pesidesn, i
o . . e ]
qpu ’ ,yv‘, against the orfici . lo
[od ¢ U«;‘L‘ tien/digconneticn of

ovder No,lPi/Mi(l,C:

Ny

c.c.,to the:-

2.: All Chuipmen Allits
Pof the capucitors,

\ .

inciplinary

L.A.Rodriguez PUAT
)

30/91/110,4t.19.9.91, addreooed
and others,

Ho 10N/
to this offlice

tter
a copy

e field surveys of Ul line have revealed
itors installed under the U.S.A1D ELR
ity were in-operational and disconnected

novery unsntisfnctory situntion

ol 1nutnlling cnpacitors is defented,:

he best utilization of capacitors, you are
nd introduce an effective monitoring oyote
reporto shculd be nbtained from the conoer
with some percentage verification of

o & Glo.

thiia

iction ghould ulso be taken
found responsitile fot' in-opera-

/O(‘l‘i('i;:'s
itora,na per M.D(D)'s office

the cipoe

s/ RI'Jl,-.‘)"(:b)")f',-w',”;)()(') dt,26-12-19489,

——

____________________.—-—-P'
NERRT RAUAGER( PESS YWATDA

LARORE
iy
]

V
<,'
\

with the request to ensure inecirculting

BT
/

LDA Pluaze,bahore, 7,,",\&{*‘
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PAKLSTAN . L}x“is
WATER AND DOWER DEVELOPMENT AUTHORILY. -
OFFLICE O T,
PRINCIPAL; DISTRILUTION
TRAINING INSTITUTE, WAPDA,
FEROZEPUIRL ROAD, LAIORE.

vo. e~ /pprx Nated: \ O \\\/<\Q\)
! .

Mr. Shaleir:Mlan, -
Principal Eunsglneoer,
PLAT/USALD, 7th Floor,
L.D.A. Plazn,

Lahore.

Subject: LBECTURI ON 11 K. \’./L.’I‘. CAPACTTORS

Rof: GoMo (PESS) WAPDA L..D.A, Plaza Lahore
No.B521=31=GHPR&S/ClbE/DDE,
dated 7-10-1901,

As per remarks on the letltor notod uabove
Ly the G.M. Oporation Liint DIstribution Training
Tnstitute must preach the Tochnleal classes and
cive the lectures on 11 K.V./L.T. Capacitor fo
gach and overy olass,

vou arce, therofove, roquosted to ploase
{_',‘.i.\;’() the Lectuvre on 11 L.V/LJT Capnetltorts on

thiy date nientioned below -

1. 18-102-91 P.DLT.T WAPDA  Lineman & AJLoM
at 9.00 AM  L.ahoro ] classos,
2. 19-12-01 Shalamar ~do-

at ‘).U—()—AM Troaining:
Cenlro LLohoro

We hope you will respond positively and
thanking vort in advanco,
Y(@urs /’/ ithfully,
N[y
i .

THNAM ULLAIT AKIITAR
BEST AVAILABLE COPY ( PH}_N CIPJ\}_’, )

PDTL WADPDA LALORIE.

cc to -~

1. Mr. Louls Rochilguls,
Chicl Cohsultunt PTAT/USALD,
with Utho request that the offlcer may
bo depubed Lo givo lecturoe on thhe abovo

subjeel as por schodulae, ;
2, InstruclLor Teelwieal, €T .G WADIA, ) 55

Syl g N I . .
Shalionnr e infocuabion and nocossary

arrangement s for lLookuaras ol both tho clnssos


http:Shlc..ki

ATTACHMENT 5

ELR INSPECTOR INSPECTION REPORTS
OF ELR WORKS



INTER-OFFICE MEMORANDUM
IOM/30/91/118 October 02, 1991

To S M A Bokhari /7
General Managoi ?&e atién (D), WAPDA
i/ Tm” }
From : L A Rodrigquez’ 7 pnt ) /
cc Plannlng /:Ag]nee;)n & Operations, PTAT

Subj : Feeder Reqébl\ltatlon under ADB ELR Program -
AEB Multan’

Attached is a copy of tr 1p report submitted by our Inspector
after completion of his inspection of five (5) feeders
rehabilitated by WAPDA under the ADB ELR Program.

One feeder has passe« the inspection. Four feeders are
rejected due to the deliciencies pointed out in the case of
L.T. capacitor installations.

Regarding the instalied switched capacitor banks, the
concerned Operating Division must ensure their continued use
and the operation of the capacitor banks should conform to
the reactive power requirements under the feeder peak and
off peak conditions.

cc: A Savul
Rafique Shams
Chaudhry Ikramullah
CAEB Multan
A H Naseem
J B Carter
C H Wright

janmemos/c | 55;7















ATTACHMENT 6

MONTHLY ELR PROGRAM IMPLEMENTATION
STATUS SUMMARY

(b2



INTER-OFFICE MEMORANDUM

IOM/25/91/088 August 08, 1991
To : S M A Bokhari }1’7 )

General Manage fo>pTi%}Q%J(D), WAPDA

- o ,/.’r‘ '

From : L A Rodriguez %&/ﬁ” /f

cc Planning,,anIheeg}nq & Operations, PTAT

v

Subj : USAID Funded Encrgy Loss Reduction (ELR) Program

Implementation Status Summary to July 31, 1991

The attached ELR program summary report presents the status of
ELR Work Orders, to the end of July 1991 for which PILs have
been issued by USAID.

Tables I and II present the work order implementation and
certification/reimbursemnent status as follows:

Table Ia - Capacitor Instnallation Program.

Table Ib - Feeder Rehabilitation Program.

Table Ic ~ Meter Replacement Work Orders.

Table Id - T&P Utilization Work Orders.

Table Ie - Crash Rehabilitation Pregram.

Table If - Feeder Fehabilitation Program (new proposals).

Table II shows the Work Orders that are pending implementation
by WAPDA, and Work Orcders which were 1inspected by PTAT but
which were not reccmmended for reimbursement due to various
discrepancies. This information 1is based on Tables Ia to If
above and provides further details of scope of work, material
costs to be set aside and the rcimbursable amounts of the
pending/not recommended Work Orders.

Table IIa is a summary ol costs of the pending/not recommended
Work Orders.

(b5



Table III summarizes the ulilization of the allocated ELR
Project funds and the remaining balance. This information is
based on the certified work orders to July 31, 1991.

The above Tables can be used by WAPDA Area Electricity Boards
to determine their acccwmplishments to date and to identify
areas where their efforts are to be concentrated to expedite
the Work Order completions.

The updated reimbursement status is as follows:

REIMBURSABLE (US $)

a. PILs issued to date (all WOs/JOs) = 3,778,431
b. WOs certified to the end of
June 1991 = 3,509,499
c. WOs certified during July 1991 = 105,863
d. Total WOs certified including
July 1991 = 3,615,362 (b+c)

e. Balance based on pending/not
recommended WOs from PIls
issued to date

163,069 (a-d)

cc: A Hafeez Ibrahim
Anwar Savul
Rafique Shams
Ch. Ikramullah
All Chairmen AEBs
A H Naseem
J B Carter
C H Wright

elr.wps/c (’&,



USAID ELR PROGRAM
IMPLEMENTATION STATUS SUMMARY

TABLE OF CONTENTS

WORK ORDER IMPLEMENTATION CERTIFICATION

AND REIMBURSEMENT STATUS PAGE
TABLE Ia Capacitor Installation Program 1
TABLE Ib Feeder Rehabilitation Program 1
TABLE Ic Meter Replacem:nt 2
TABLE Id T&P Utilization 2
TABLE Ie Crash Program 3
TABLE If Feeder Rehabilitation Program (New Proposals) 3
PENDING WORK ORDERS

TABLE II Faisalabad AEB 4
TABLE II Gujranwala AEB 5
TABLE II Hyderabad AEB 6
TABLE II Islamabad AEB 7
TABLE II Lahore AEB 8
TABLE II Multan AEB 9
TABLE II Peshawar AEB 10
TABLE IT Quetta AEE 11
TABLE IIa Cost Summary of Pending Work Orders 12
TABLE III Funds Utilization Summary 13

elr.wps/c G f



TaBii t

KO INPLELINTAYIv: TERTE
AID LITHBIRHENT S

la - CAPACITOR INGTALLATION PROGRAY

JERTIFIED Ws

! 1 1

‘ i i [

' APPROVED ! CERDIFIED ¢ N+ ' PERDING REIAGURGARLE | MATERIAL
't W0s/J0s | WO0s/Jbs t

t ! t

] i

3R AEB W3 LICTRNE L SETOFF
50 33 : U3s i
I FAISALABAD 17 It - ! 9,027 37,336
2 GUJRANKALA 43 N - - 33,356 125,248
3 HIDERABAD - - - - 0 ¢
§ ISLANABAD 39 KE - - 23,499 68,330
& LEHORE 48 i - - 33,427 1028
& HULTAN b4 O - - 38,735 143,379
7 PESHAWAR 4 i i - 27,845 17,101

QUETTA - - - 0 &

o

Ib - FEEDER REHABLITATION PROGRAY

1 FAISALABAD 6 - - 80.551 231,316
2 GUIRANNALA 9 ¢ - - 80.944 159,335
3 HYDERABAD 9 ] - - 46,030 158,389
4 ISLAYABAD 4 4 - - 28,852 30,954
§ LAHORE 13 I i - 47,801 132,964
£ HULTAN 1 ) - - 130,047 439,226
7 PESHAWAR 3 - - 44,828 141,808
8 QUETTA X - - 12,574 223,242

TOTALS 5t & : 0 529,048 1,131,227

............................................................................................

* {iR = NOT RECOKMZNDED

JOBORDL/C



Ic - HETER REPLACENENT

1 ' H } H
E I E £PPROVED ECER‘?!?!EZ ' b »OPENDING R 33
SR ARB (1 P2 1 I VT O] N (S 2
180 1 t KOS, . NS, 11 F St 3 f i
(#1) REER (RETRS
1 FAISALABAD {7000 I-P) °0n. - . 48,555 379,058
15000 3-F) Al
2 GUJRANWALA (7000 :-%) 585 - 1 19,758 187,337
{5000 3-P) 1ady
3 HYDERABED {3000 1-71 300 - - 25,658 214,840
(4000 3-P) 1000
4 [SLANABAD {7000 1-9) By - - 32,561 317,542
{5000 3-7) 3001
5 LAHORE (7500 1-P) TN - - 38,631 341,850
(5500 3-2) B
6 HULTA {1080 1-P) GuE - - 71,238 273,993
{15000 3-1) 2001
7 DESHAWAR (7000 -1 7004 - - 36,074 331,062
5000 3-2 A0
§ QUETTA {2500 1-7) 280 - - 33,209 155,035
(2500 1-P) 250!

(v} KR = NOT RECOHMENDED

(#4)  Meters allccated in Wori drder,
(#3¢) MHeters Replaced to dats.

[t140) Partially Complete Work Crders

[d - T&? UTILIZATION

1 FAISALABAD ! : - - 0 71,841
2 GUJRANWALA I . - - D 77,908
3 HYDERABAD ! 5 - 0 i, 464
4 ISLEMABAD 1 : - - 0 31,618
5 LARCRE ! : - 0 T5.462
6 HULTAN { l L 82,482
7 PECHAWAR i : - 0 77,891
¢ QUETTA ! ! - 0 £, 970

J0BORDL/C



le - CRAGH FROGRAY  (COMPLETE]

Vo : ! I : : IRTITIED Wos

b tAPPROVED ! CERTIFIED © Nk PENIING VLELABURSABLE | MATERIAL

SR AEB LOoR0AI0 1 WOAD L WOAN T WOA AMOUNT L SETASIDE

N0 tooR0S. 1 Mos. b WS WO i f $ ﬁ
1 LAHORE 19 19 - - 0
2 PESHARAR 15 1% - - 0

............................................................................................

T0TALS 34 H ¢ Lo %,I85,478 0

! FAISALABAD H 3 - I 3,6zt 20,403
2 GUJRANWALA b ! - 1,312 4,568
3 HYDERABAD 0 - - - ) 0
4 [SLAMABAD 13 & - 3 5,957 £3.025
§ LAHORE 4 16 L 3 7,863 38,586
f MULTAN 0 - - - 0 0
7 DESHAWAR 13 i - b 39,554 100,97
G QUETTA h - - - 0 0

............................................................................................

=]
Ll

¢ NR = HOT RECOMYMEND

53

J0BORDL/C






Te - CRASH PROGRAY  (COMPLETE)

Lo ! ! : : C o UERTITIED Ws
N | ADPROVED ! CERTIFIED ! W5+ PENDLIG ZEINBURSABLE | MATERIAL
G AEB 1 W00 L WOA0 MOy o WOA T AMENT L SETASIDE
180 L. 0oWes. ) oWE o o b ¥
1 LAHORE 18 5 - - 0
2 PESHAWAR 15 K - : 0
T0TALS 3 M 3,40 ¢
If - FEEDER REHABILITATION PROGRAY (NER PROFOC.L3:
I FAISALABAD 4 i 3! 5,801 2,403
2 GUJRANHALA 6 P ) LT 1,580
3 HYDERABAD 0 - - - 0 0
4 ISLAYABAD 13 S } 5,007 22,028
5 LAHORE i I | } 17,565 19,506
6 HULTAN 0 - - - " 0
7 PESHAWAR 13 T j W54 180,978
B QUETTA 0 - : : ) o
T0TALS 60 ! 3 M3 209,506

¢ iR = HOT RECOMHENDED

70

JOBORDL/C



Ta8LE 11

PENC 145 WORE DRVELS
JATGALABAL AR

' . ' ; LINE LENGER {4 Z JHTRL COST TO  1AMT REIM3

: I ! TNSPECTICS ' USRI N ; CAPACITORS  [3E DEDUCTED(70%))AS PER FiL
SR WPIL T NAME OF  J---emomemsmmmoommee- mmmmemmmesosoccecmmsemmseones jmmmmmmmomemes jommmmessmemennes pmmmmomoes
NO !¥.0. NO. 'NO. ! FEEDER/WOAK ! DATE .RPCo B o0 3 ¢ R DG 0 F KON $ v ¥

450 480 300 $

OLD WORE QRDERS

I 9003001 65 RAVI - - - - o - 3679 g7
0.000 0.9 £.0Gx 4006 3 0 0 3.673 97

3 HETER REPLACEMENT WORE ORDER COMPLETED.
{ T&P WORE ORDER COMPLETED.

NEW PROFOSALS
19002317 80 DANABAD - - - - - - - 35,071 11,24
2 9003018 80 BHARKAR CITY - - - - - - - 1,960 80
39003020 80 BHALWAL CITY - - - - - - - 3,146 1,33
4 9003001 81 MAQAM-E-HAYAT - - - - - - - 10.634 2,948
§ 9003002 81 RACHERY BAZAR - - - - - - - ., 8,294 2,243
6 9003003 81 CITY SARGODHA - - - - - - - 7.226 2.8
7 9003004 81 TARIQABAD - - - - - - - 19,755 5,673
§ 9003023 81 GATIARA - - - - - - - 5,204 144
9 9003024 81 HADUANA - - - - - - 1,471 550
10 9003025 81 BHERA NOOX - - - - - - - 3.041 il
119003026 81 GOGERA - . - - - - - 4.912 1.7

6,600 X G 00 ¢ 0 0 103,114 29,610
H.R. = NOT RECOMMENDED
P.C. = PARTIALLY COMPLETE

ELRFDR1/C ﬂ ,



TABLE 1!

PEInikG HORE CADER:
GUJRANWALY £2B

Lo o ! LINE LENSTE {34) ! YTRL COST 0 ANT REIXS !
Lo o L THSPECTIN TOHDUCT Y | CAPACITORS  'BE DEDUCTED(70¥)!AS PER 1L
ISR ! I L P |mmeemnennnas nreennennan s -mmene s :
N '¥.0. N0. {NO. | FEEDER/WORE ! DATE MR PSP 1 E . k1 G F SHOS 3 B
150 450 900
0LD WORK ORDERS
I 8802012 39 HETER REPLAT 2 194,775 50,631

2 CAPACITOR INSTLLATION, FEEDER REHABILITATION AND T¢:. WORK ORI3RS - COWPLETED

NEW PROPOSALS

19002025 72 PASRUR - - - - - b 1,960 5.3
2 9002026 72 SATRRAH .89 - - - S S 6,926 2,04
3 8002044 72 SCRAP ¥0.2 1,583 - - - - Lo 8,853 2,849
4 9002045 72 KOT NAIWA - - - - - Lo 1,960 3.3
5 9002050 72 KOLAR - - - - - vo- 1,960 514
2438 (.00 ag  £.000 HE | 21,259 6,4:0
N.R. = NOT RECOMHENDED
P.C. = PARTIALLY CONPLETE

ELRFDRL/C 7 } c



TARLE i1

PENDRG WORY LRDERS
HYDERARAD AEE

HANE OF
FEEDER/WORK

b
}
INSPECTIN - CONDUCYLR

MTRL COST 10

CAPACITORS :SE JanCTnﬂ(70’

‘%“T RETM: |
§ PER P b.

CAPACITOR IWSTALLATION, FEEDER REHABILITZTION, T&P b METER REL.CLUEST WORK “RDERS

NEK PROPOSALS

H.

ELRFDR2/C

K. = NOT RECOMMENDED
?.C. = PARTIALLY COMPLETE

NiL

COMPLETELD



TARE ]

PENDINC §RE CLDERS
13LANABRD A2B

o o ! LINE LENGTH E) ! MTRL COST T0 (AT REIM !
P Lo L INSRECTION COKBLETE | CABACITORS  (BE DEDUCTED(TO¥)!AS PR PIL!
15 ! PIL | NAME OF  feeco-eoomee- e e jmeemmrmneeees [memmenneeeeen [mneeeee ;
N0 IN.0. 0. !NO. ! FEEDERWORE ! DATE MR RS P L 0 % r G U F S M : g A A

130 480 9w

CAPACITOR INSTALLATION, FEEDER REHABILITATICH, TP :MD METER REPLAC-MENT WORE ORDERS - COMPLETED

NEW PROPOSALS

1 8705021745 72 H-11F - - - - - - - 2,753 44
¢ 8705021749 72 EHAIRANWALA - - - - - - - 2,783 T
39005021750 80 HOONA WALI - - - - - - - 3,148 1,32
4 9005021/51 80 DINGA - - - - - - - 1,105 1,85
9 9005021/52 80 BASCO - - - - - - - 3,188 gz
6 9005021753 80 PARIANALI - - - - - - - 8,083 2,3
79108001 81 DIMA-I - - - - - - - 32,243 11,831
§ 9005008 81 BEQWALI - - - - - - - , 8,508 2.1

9,000 0.3 .90 9,000 ¢ 0 0 70,759 22,1¢”

N.R. = HOT RECOMMENDED
P.C. = PARTIALLY COMPLETE

Y

ELRFDR2/C






TABLE [}

PENRING HOLX RDERS
JULTAN ALL

Vo b i LINE LEdCYR {50) f TR €OST 10 AT REIN:

P P g INSPECTION CONIUCT ok » CAPACITORS  3E DEDWCTED(79%);4S PER Pl
R DI NMEOF  femmommmmmmm e e Rt
N0 IW.0. HO. |NO. | FEEDER/WORK | DATE N.E. RCo ®» 0 3 3 ! § ¢ F S OXK 3 o3

450 450 302

ALL WORK ORDERS INCLUDING METERS AND T&P - COMPLLTL!.

NEW PROPOSALS #IL

0T RECOMMENDED
ARTIALLY COMPLETE

o =

ELRFDR2/C



TABLE it

ZENDING WORY GRDERS
PESHANAL AZB

o Lo L LINE LEICH () ! [YTRL COST T0 BF 'A¥T RS1Y
Lo Lo L INSPECTIN CONIUCT E D CAPACITORS  (DEDUCTED (703} 'A3 PER .
ISR ! PIL ! NAMEOF  f---eeeoooee- e et femmeeaceneans oomenneeee oneenes
N (W.0. §O. !NO. ! FEEDER/NORR | DATE KK PC. P r 3 % ! 5 I F S W 3 .

1 8706184 46 BARA 23-2-99 A - i o- 1.412 L
2 08706184 46 JAMRUD 23-2-89 i 2,938 7e
LAGY  dote oot epae 5§ 0 0 7,350 59
3 WETER AND T4P WORK ORDERS -  COMPLETS:,
NEW PROPOSALS
1 8008007/03 72 DIX CANET 257 - 1agE - - - - Y 3,48
2 9006007/09 72 JALALA 5.500 40 ko - - - - 30,433 12T
3 9006007/10 72 EXPRESS TOWN - . - - & - - 2,453 0é
4 9006003 30 KIEA CHUND - - . - - - - 3.980 R
3 9006007/14 80 FAQIRABAL - - - - - - - 3,186 §u:
6 3006007/06 80 XSR CANTT - - - - - - - 38.221 18,47,
348 400 S0y L0600 ¢ 0 §0.98 33.94
N.R. = NOT RECOMMENDED
P.C. = PARTIALLY COMPLETE

ELRFDRS/C 7 7 -






TABLE [1a
COST SUMMARY OF PEkDIK: /WOT
STATUS NDILG JUL

CCEMERD WORY CRDURT

136y

'-":71

OLD WORK ORDERS

Lo URTERAL (35, RNOUKY ZLIVRIABLY |
L 0 OBE DEDUZLY (TGN 5§ ORI R
R B 134 | U |
158 | T ST
N0 ! TIRSAPS. T EILICM MRS
: ..............................................................
t H i
t i + I
| UFMISALABRD ' 3.079 0L MLINE
2 IGUIRAMNALA LSOMPLTE G 77T o

HYDERABAD VOCMRLITE 00 LET
i ISLAHABAD VOGHRLITE 100 vLRT
1 LAKORE N Y £ B R
(HULTAN CCHPLITE 1oFLE
' PESHAWAR P 1 Y (RN
JQUETTA OCHPLLTE 130 HIET

t

3 e-d o

CO =3 O € e CO
3
T«3 tx) =) =2 t=) U

Yote: T&P Work Orders zre -omplet Ior all AR5e.

NEW PROPOSALS

N METERCAL €S ' L J“ LJABLE
- JTCBE DEDUCT R (70%)) L3 ?E" Fil f
R ALB . f :
N0 U3t 3 !
!

AISALABAD il ! :
CURANAALE e :
HYOERABD 5 :
SLAMABD 79,755 | 207 !
NULTAN : ) ! :

y PESHAWAR ; i3 98) :

1
e
3
i
& |LAHORE i N 394 ’
b
7
8 1QUETTA ; 9

Total Balance Reimburscble Azovat +o per Pile © 96.571-104.495 = 163.969 US:

JOBORDS/% ";7 6?



wadli 111
STATUS ENDIVG JULY [do:
FUNDS UTILIZ-TION § .:anY

' REINMBURSAILE JETERTAL T 00 TOVAL RSIMBURSABLE
PROGRAN ! 32 Y |

SR & GATERIAL SETOFE
140 s s :
| e e e o e e e e cmc e e me e mmm e e ———m m me e e e o —— o
! 1 ICAPACITORS ! 126,689 501,003 !
' 3 IFEEDER REHAB. ! 519,042 !
t 3 'HETERS ! 505,164 !
L gy ! ) :
L5 ICRASH : 723,423 !
! § 'NEW REHAB PROPOSALS ! 1,08)
T0TAL 3.6.5,36: 5,187,407 8,942,819

""""""""""""""""""""""""""" was T

Farmarked Reimtursbale Amount = LT
Certified Reimturszble Amount T 1,515
Balance Reizbursable Amount 1085
Haterial Cost Procured under [F§-1 S 11
Certified Naterial Setoff Amcurt = 830
Balance Haterial Cost to be Setaff = 7

JOBORD4/C



INTER-OFFICE MEMORANDUM

IOM/25/91/111 September 19, 1991
To : S M A Bokhari 2
GM Operation (D}, WAPDX /7
/ iV
,,,/.()) )
é&”

From : L A Rodrigquez

CC Planning [ g{neorin & Opcrations, PTAT

WAPDA/USAID Power Distribution Program -
ELR Program Implemcntation Status to August 31, 1991

Subj

The attached table presents a summary of work orders
implementation/certification and reimbursement status to the end of
August 1991.

Based upon the costs of ELR Work Orders implemented by WAPDA and
certified by PTAT against the USAID earmarked PIL amounts of
UsS$ 9,873,000, the utilization of total allocated ELR funds to the
period ending August 1991 is as follows:

Allocated Amount Amount Certified Balance
ELR Funds in PILs (Utilized) (un-utilized)
USS$x1000 US$x»1000 USS$x1000 US$x1000
Reimburs-
able 14,700 3,844 3,638 11,062
Commod.
under
IFB-I 8,066 6,029 5,403 2,663
Leftover
from
IFB-I 1,144 - - -
Totals: 23,910 9,873 9,041 13,725

sept _mem/c

4



In order to liquidate the balance amount of US$ 2,663,000 from the
IFB-I commodities pending adjustment to WAPDA's account WAPDA
will have to generate additional ELR Work Orders.

Based on the latest WAPDA Work Order cost statistics, an average
ELR Work Order costs about R«.400,000 (US$ 16,000 at the current
exchange rate) including labor and other charges @ 26% of material
cost. 70% of the overall wor). order cout is reimbursable to WAPDA
under the ELR Reimbursement Aqreement. At this rate, at least 300
new ELR Work Orders arec needed to liquidate the balance of USAID
IFB-I commodities. 70% of the labor and other cost component of
the work orders will as usual be reimbursed to WAPDA as cash Rupees
based on the PIL's approved WO Dollars

The balance ELR funds amounting to approximately US$ 10.365
Million, after liquidation of IFB-I ELR commodities, will be
available for reimbursing to WAPDA based on the continuing ELR
activity by WAPDA under the USAID and ADB Programs to its
completion by 1994.

cc: A Hafeez Ibrahim
Anwar Savul
Rafique A Shams
Chaudhry Ikramullah
All Chairmen AEBs
A H Naseem
J B Carter
C H Wright

sept mem/c



SUMMARY
IMPLEMENTATION/CERTIFICATION AND REIMBURSEMENT OF ELR WORK ORDERS
BASED UPON PILS ISSUED TODATE
STATUS ENDING AUGUST 1991

CERTIFIED WOs

APPROVED CERTIFIED NR* PENDING [REIMBURSABLE MATERIAL
AEB WOs/JOs WOs /JOs Wos/JOs WOs/JOs SETOFF
uss uss
FAISALABAD 39 27 - 12 194,564 739,757
GUJRANWALA 60 54 - 6 164,990 594,414
HYDERABAD 7 7 - 0 101,888 437,693
ISLAMABAD 58 50 - 8 137.899 601,970
LAHORE 107 98 - 9 1,979,406 872,353
MULTAN 76 73 - 3 240,620 984,659
PESHAWAR 80 73 - 7 712,879 758,834
QUETTA 5 5 - 0 105,863 413,245
" rorats 32 7 o 45 3,638,109 5,402,925

ELRWO/C 03-Aug=-92

%5



ATTACHMENT 7

CAPACITOR UTILIZAI'YON STATUS
AS OF JULY 31, 1992



TOTAL CAPACITORS INSTALLED

TOTAL SURVEYED
TOTAL OPEN

TOTAL CLOSED

CAPACITOR UTILIZATION STATUS

AS OF JULY 31,

1992

OVERALL SUMMARY -~ SEVEN AEBs

CAPACITORS

AEB INSTALLED
PESHAWAR 98
FATISALABAD 76
LAHORE 189
ISLAMABAD 93
GUJRANWALA 115
MULTAN 136
HYDERABAD 36

= 743
= 248
= 25
= 223
EBASCO*

SURVEYED
CAPS _%

25 25,
19 25,
51 43.
54  58.
29 25,
28  20.
12 33.

* . quired percent check as per USAID
is 25 percent minimum.

33.3%
OR 10.1% OF THE SURVEYED
OR 89.9% OF THE SURVEYED
CLOSED OPEN % OPEN
5 19 6 24.0
0 16 3 15.8
0 71 10 12.3
0 49 5 9.3
2 28 1 3.5
5 28 0 0.0
3 12 0 0.0
Memorandum of June 03, 1992,

%5



SURVEY RESULTS

AEB PESHAWAR
11 KV CAPACITOR BANKS
STATUS ON MAY 17, 1992

Sr. Capacitor Location Fixed/Switched Status
No kVAr
1. Secondary BoardJamrud Road

(T&T Training Institute) Fixed 450 kVAr Open
2. Deh Bahader Feeder Switched 450 kVAr Closed
3. Bada Bar Kohat Road

near Bridge Fixed 450 kVAr Closed
4. Kohat Main Road Fixed 450 KVAr Closed
5. Hangu Switched 900 kVAr Closed
6. Para Chanar Switched 900 kVAr Closed
7. Para Chanar Switched 900 kVAr Closed
8. Para Chanar Fixaed 450 kKVAr Closed
9. Para Chanar Fixed 450 kVAr Closed
10. KCM Zargari Kohat Road Switched 900 kVAr Closed
11. Ostarzai Switched 450 kVAr Closed
12. Ostarzai Switched 450 kVAr Closed
13. Gharibwal Bannu Fixed 450 kVAr Closed
14. G.T.S. stand Bannu Fixed 450 KVAr Open
15. Custom Park Bannu Fixed 450 kVAr Open
l6. Bakhshi Park

Charsada Road Switched 450 kVAr Open
17. Shabgadar Fixed 450 kVAr Open
18. Dabgari Garden (Bazar) IMixed 450 KVAr Closed
19. Pabbi Chirat Road IFixed 450 kVAr Closed
20. Dara Zai Camp

Chirat Road Fixed 900 kVAr Closed

“ar



Sr.

No.

21.

22.

23.

24.

25.

Capacitor Location

e

Pubbi Chirat Road
Nowshera Cantt.
Dergai

Mardan

Haripur

Total Installed
Checked/Surveyed
Open

Closed

——

g on

I'ixed/Switched
kVAr

Fixed 450 kVAr
Switched 450 kVAr
Switched 450 kVAr
Fixed 450 kVAr

Fixed 450 KVAr

UMMARY

98

Status
Closed
Closed
Closed
Closed

Open

25 25.5% Checked of
6 24.0% Opened of

19 76.0% Closed of:

98
25
25



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

SURVEY RESULTS
AEB FAISALABAD
11 KV CAPACITOR BANKS
STATUS ON JULY,

Capacitor Location

Near Railway Crossing
Khushab

Near Graveyard Khushab

Near Joherabad Grid

Jhang Chiniot Road

Jhang Chiniot Rd Kharian Fdr
Jhang Chiniot Rd Kharian Fdr
Sargodha Road Sangect Cinema
Samanabad Chowk

Near Rehmanabad Chowk

Adda Aminpur

Adda Aminpur Feeder
Nawabanwala Road
Nawabanwala Road
Nawabanwala Road
Nawabanwala Road

Garden Colony Feeder

Rabwah near Boat Bridge
Near Abdullahpur

S-3 Fdr, FBD-SKP Road

Total Imstalilsag =
Checked/ Sur/Cyed =
Open

Closed

{1l

1992

Fixed/Switched

kVAr

Status

—— e - —— - > o ——— ————— — -

Fixed
Fixed
ixed
Fixed
Fixed
Fixed
Fixed
Fixed
Fixed

Fixed

450

450

450

450

450

450

450

450

450

450

kVAarxr

kvVar

kVAr

kKVAr

kVAr

kVAr

kVAr

kVAr

kVAr

kVAr

Closed
Closed
Open
Closed
Defective
Closed
Closed
Closed
Closed

Closed

Switched 450 kVAr Closed

Switched 450 kVAr Closed

Fixed 450 kVAr

Closed

Switched 450 kVAr Closed

Switched 450 kVAr Closed

Fixed 450 kVAr

Fixed 450 kVAr

Closed

Defective

Switched 450 kVAr Closed

Fixed 450 kVAr

25.
15.
84.

Closed

0% Checked of 76
8% Opened of 19
2% Closed of 19

49



SURVEY RESULTS
ALEB LAHORE
11 KV CAPACITOR BANKS

STATUS ON JUNE, 1992
Sr. Capacitor Location Fixed/Switched
No. kVAr
1. R.A. Bazar, Police Station Fixed 450 kVAr
Lahore Cantt
2. Cavalory Patrol Pump, Fixed 450 KkVAr
Lahore Cantt
3. Cavalory Patrol Pump, Switched 900 kVAr
Lahore Cantt
4. CMH & Stadium, Lahore Cantt Fixed 450 kVAr
5. Infantry Road near CMH Switched 450 kVAr
Lahore Cantt.
6. Canal Bank Dharampura Fixed 450 kVAr
7. Al-Falah Building Mall Road Fixed 450 kVAr
8. Generla Post Office (GPO) Fixed 450 kVAr
9. Railway Headquarters Fixed 450 kVAr
10. Davis Road Fixed 450 kVAr
11. Opp. American School Canal Bank Fixed 450 kVAr
12. Dhobi Gat Dharampura Switched 450 kVAr
13. Saddar Round About Fixed 450 kVAr
14. Saddar Islamia H/School Switched 450 kVAr
15. GCO Ordinance Mess Saddar Switched 450 kVAr
16. Cricket House, Jail Road Fixed 450 kVAr
17. Services Hospital Fixed 450 kVAr
18. Lahore College for Women Fixed 450 kVAr
19. Ichhra Near Lahore Chemicals Fixed 450 kVAr

41

Status

Closed

Closed

Closed

Closed

Closed

Open

Closed
Closed
Open

Closed
Closed
Closed
Closed
Closed
Closed
Open

Closed
Closed

Closed



Sr.
No.

20.

21.

22.

23.

24

25.

26.

27.

28.

29

30.

31.

32.

33.

34.

35.

36'

37.

38.

Capacitor Location

Main Road Orangzaib Block
Garden Town

Near Firdous Market, E-III
Gulberg

Sham Nagar
Bilal Park, Raj Garh

Jinnah Colony, Muslim Store
Samanabad

Muslim Road, Samanabad
Aslam Eye Hospital, Samanabad

Main Samanabad Road near
Ist R/About from Multan Road

Telephone Exchange, Samanabad
Bhalla Stop, Multan Road
Opp. Bhalla Stop, Multan Road

Main Jail Road near
ABACUS office

Services Club, Lahore Cantt.
Chungi Amer Sidhu

Near Nawaz Sharif Park
Ferozepur Road

FC College Chowk, Gulberg-II
PTV Building, Abbot Road

Opp. side towards
Shimla Hill

Nicholson Road near
Boharwala Chowk

Fixed/Switched

KVAr

e — — —— - — - ———

Fixed

Fixed

Fixed
I'ixed

Fixed

rixed

Fixed

Fixed

Fixed

450

450

450

450

450

450

450

kVAr

kKVAr

kVAr

KVAr

kVAr

kVAr

kVAr

Switched 450 kVAr

Switched 450 kVAr

Switched 450 KVAr

Fixed 450 KkVAr

Switched 450 kVAr

Fixed

Fixed
Fixed

Fixed

Fixed

450

450

450

450

450

kVAr

kVAr
kVAr

kVAr

kKVAr

40

Status

Closed

Closed

Closed
Open

Closed

Closed

Closed

Open

Closed
Closed
Closed

Closed

Closed
Closed

Closed

Closed
Closed

Closed

Closed



Sr.
No.

39.

40.
41.
42.
43.

44.

45.

46.

47.
48.
49.
50.
51.
52.

53.

54.
55.

56.
57.

58.

Capacitor Location

Napier Road, Gardee Trust
Building

Ghazi Road, Lahore Cantt.
Hussain Chowk, Culberg
Near Plot No. 23-L Gulberg
Liberty Chowk

Near WAKGAS Ltd.
Plot No. 135-E, Gulberg

Near Plot No. 80-D, Gulberg

Near MD(Power) WAPDA
Residence, Gulberg

Near Azaz Center, Gulberg
Shafigabad (Bund Road)

Khalid Park Tee-off (Bund Road)
Opp. Khokhar Town (Bund Road)
Opp. Malipura (Bund Road)

Ghazi Road near Officer Colony

Near Veterinary Research
Institute, Ghazi Road

Mohammad Ali Park
Tajpura Street

Near Hari Nagar Graveyard
(Kamharpura)

Near Ranger Headquarter
(Ghazi Road)

Near Railway Line
Mian Mir Colony

Fixed/Switched
KkVAr

Fixed 450 kVAr

Switched 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Switched 450 kVAr

Switched 450 kVAxr

Switched 450 KkVAr

Switched 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Switched 450 kVAr
Switched 450 kVAr

Switched 450 kVAr

Fixed 450 kVAr
Fixed 450 KkVAr

Switched 450 kVAr
Fixed 450 kVAr
Switched 450 kVAr

Switched 450 kVAr

al

Closed

Closed
Closed
Closed

Closed

Closed

Closed

Closed
Closed
Closed
Closed
Closed
Closed

Closed

Closed
Open

Open

Closed

Closed

Open



Sr.
No.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

Capacitor Location
Near Jora Pull Ghazi Road

Near Sadar Police Station
(Allama Igbal Road)

Near Sadar Police Station
(Allama Igbal Road)

Near Timber Market - Saddar
Allama Igbal Road

Near LDA Disposal Pump
(Dharampura)

Near DAD Flat Lahore Cantt.

Near Military Dairy Farm
Lahore cCantt.

Near CMH Hospital

Opp. Christian Graveyard
Jail Road

Khawaja Fareed Road
Khawaja Fareed Road
Malik Munir Road

Darga Street Dharampura

Near Railway Crossing
(Allama Igbal Road)

Near Canal Bridge Dharampura
Near Railway Canal Bridge
Behind PWD Office Dharampura
Bastami Road

Noor Ullah Colony

New Bastami Road

Near Dispensary Punjab Social

Security

Fixed/Switched
kVAr

Switched 450 kVAr
Fixed 450 KVAr

Switched 450 kVAr
Switched 450 kVAr

Switched 450 kVAr

Switched 450 kVAr

Fixed 450 kKVAr

Switched 450 kVAr

Switched 450 kVAr
Fixed 450 kVAr

Switched 900 kVAr
Switched 900 kVAr

Switched 450 kVAr

Switched 450 kVAr
Fixed 450 kVAr
Switched 450 kVAr
Switched 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Switched 450 kVAr

Switched 450 kVAr

Open

Closed

Closed

Closed

Closed

Closed

Closed
Closed
Closed
Closed

Closed

Closed
Closed
Closed
Closed
Closed
Closed

Closed

Closed

42



Sr.
No.

80.

81.

Capacitor Location

Near T&T Quarters, A.I.

Zeenat Block

Total Installed
Checked/Surveyed
Open

Closed

Town

)
c
4
4
=
o)

|
|
1}

| I |

~

Fixed/Switched Status
KVAr

Switched 450 kVAr Closed

Switched 450 kVAr Closed

189

81 43.0% Checked of 189
10 12.3% Opened of 81
71 87.7% Closed of 81



Sr.

10.

11.

120

13.

14.

15.

16.

17.

18.

19.

SURVEY RESULTS

AEB ISLAMABAD
11 KV CAPACITOR BANKS
STATUS ON JULY 26, 1992

Capacitor Location
Industrial Area Islamabad
Street-9, I-9

I-9 Markaz

Near International School

Near Filtration Plant
(Chak Shazad)

Near Filtration Plant
(Chak Shazad)

Near Main Gate NARC

Near CDA Tubewell No. 1
(Inside NARC)

Near 11-A Affandi Colony
Near 51-A Affandi Colony
Chandni Chowk

Near Holy Family Hospital

Near Faisal Mosque,
Satellite Town

Near Mala Raj Sultan
Near Mala Raj Sultan

Near Punjab Bank Satellite
Town

Near Nadir Cinema

Near Plot No. D-135
Satellite Town

Near Asghar Mall Chowk

Fixed/Switched
kKVAr

——— —— ———— - — — ——

Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr

Switched 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 KVAr
Fixed 450 kVAr
Fixed 450 kVAr

Switched 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr

Switched 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Switched 450 kVAr

‘9

Closed
Closed
Closed

Closed
Closed

Closed

Closed

Closed
Closed
Closed
Open

Open

Open
Open

Closed

Open

Not at sight

Damaged

Closed



Sr.

No'

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38'

39.

40.

41.

Capacitor Location

Chowk Chah Sultan

Near Patarol Pump Chaklala Road
Tamasabad

Near Bunny Market Saidpur Road

Near Bunny Chowk
Jamia Masjid Road

Near Hakeem Mohammad Azim Khan

Near Lala Rukh Cinema
Hassan Abdal

Near ACC Cement Factory
Chur Ghushti Village
Hazro

Near Mahmood Mahal Cinema
Attock

Near Police Line Attock

Near Basti Chowk Wah Factory
Near Losarmera G.T.Road Wah
Inside Small Industries Jhelum
Near Manzoor Shah Stop Lala Musa
Rehmatabad Lala Musa

Near Sabaz Mandi Lala Musa

Near Police Station

Near Paswal Village Lala Musa
Behind Govt. College Lala Musa

Wariach Petroleum G.T.Road
Lala Musa

Fixed/Switched

kVAr

Status

Switched 450 kVAr Closed

Fixed 450 KVAr

Closed

Switched 450 kVAr Closed

Fixed 450 kVAr

Closed

Switched 450 kVAr Closed

Switched 450 kVAr Closed

Fixed
Fixed
IFixed

Fixed

Fixed
Fixed
Fixed
Fixed

Fixed

450

450

450

450

450

450

450

450

450

kVAr
kVAr
kVAr

kVATY

kvar
kVAr
kVAr
kVAr

kVAr

Closed
Closed
Closed

Closed

Closed
Closed
Closed
Closed

Closed

Switched 900 kVAr Closed

Fixed 450 kVAr

Fixed 450 kVAr

Closed

Closed

Switched 900 kVAr Closed

Switched 900 kVAr Closed

Fixed 450 kVAr

fixed 450 kVAr

Closed

Closed

45



Sr.

No.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Capacitor Location Fixed/Switched Status

kVAr

Sihala Feeder Rawat Fixed 450 kVAr Closed
Jiagali Fixed 450 kVAr Disappeared
Guldona Road near
USAID Embassy Staffhouse Fixed 450 kVAr Closed
Upper Topa Fixed 450 kVAr Open
Bakramandi Chowk Fixed 450 KVAr " Closed
Tanchpata Fixed 450 kKVAr Closed
Military Hospital Fixced 450 kVAr Closed
Peshawar Road Switched 450 KVAr Closed
Near Race Course
Peshawar Road Fixcd 450 kVAr Open
Abid Majid Road Switched 900 kVAr Closed
Chakwal City Filter Plant
Islamabad Switched 900 KVAR Closed
Main G.T. Road Gujrat Switched 450 kVAr Closed
Main G.T. Road Gujrat Fixed 450 kVAr Closed

SUMMARY
Total Installed = 93
Checked/Surveyed = 54 58.0% Checked of 93
Open = 5 9.3% Opened of 54
Closed = 49 90.7% Closed of 54

A



10.

11.

12.

13.

14.

15.

16.

17.

SURVEY RESULTS
AEB GUJRANWALA
11 KV CAPACITOR BANKS

STATUS ON JUNEL,

Capacitor Location

Jinnah Road Islamia College
Grunankpura

Baghbanpura

Jinnah Road near Mohd. Yousaf
Spare Parts

Jinnah Road near Mohd. Yousaf
Spare Parts

Hafizabad Road

Gali Duodar Qadria
Hafizabad Road

Near H.M. Abdullah
Hafizabad Road (Capital Fans)

Sultanpura Hafizabad Road
Opp. Kashmir Steel

Near Haji M. Akbar hafizabad Rd
Kali Rustam Road

Sargodha Jute Mill

Ittehad Steel G.T. Road

Opp. Sardar Family Hospital
G.T. Road

Chaman Shah Feeder
Ferozwala Road People Colony

Ferozwala Road
Chowk Gherdor Road

1992

Fixed/Switched
kVAr

— . —— — - — - —— — ———

Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 KVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Fisxed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

a7

Status

Closed
Closed

Closed
Closed

Closed

Closed
Closed
Closed

Closed
Closed
Closed
Closed

Closed

Closed

Closed

Closed



Sr'
N0¢

18.

19.
20.
21.
22.
23.

24,

25.
26.
27.

28.

29.

Capacitor Location

. G T Gt - - Gt Tt Gt o S G T — . S -

Near Bridge Ferozwala
By-pass Road

Near Sampak Sheikhupura

Ch. Textle Mills Ltd.

Sargodha Jute Mill Sheikhupura
Wazirabad Mor

Wazirabad Mor

Near WAPDA Colony
Sialkot

Bagowal Road Sialkot
Bhagwal Awan Sialkot
Near PD Office Gujranwalan

Near Entry Gate to
Gujranwala

Lahore-Sheikhupura Road near
Ayesha Textile Mill

Total Installed
Checked/Surveyed
Open

Closed

{1 I B

28

Fixed/Switched
kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

I'ixed 450 kVAr

Switched 450 kVAr

Fixed 450 kVAr

FFixed 450 kVAr

Fixed 450 kVAr

25.2%
3.5%

96.5%

——  ————

Closed
Closed
Closed
Closed
Closed

Disappeared

Closed
Closed
Closed

Closed
Closed

Closed

Checked of 115

Opened of
Closed of

29
29



10.

11.

12.

13.

14.

15.

le.

17.

18.

SURVEY RESULTS

AEB MULTAN

11 KV CAPACITOR BANKS
STATUS ON JULY, 1992

Capacitor Location

RS e G —— — — - - — T —_ S — —— - - ——

Eid Gah
Chungi No.9
Pul Moj Darya

Near Irum Cinema
Vehari Road

2nd near Irum Cinema
Vehari Road

Vehari Road
New Gala Mandi Vehari Rd

New Central Jail Road
Ghala Mandi

Near Telephone Exchange
Mumtazabad

Telephone Exchange
Near Multan (By Pass Rd)

Near Govt. High School
Station Road Khanewal

Near Girls College Khanewal

Kacha Khu

0ld Kacha Khu

0ld Kacha Khu

Timber Market Sahiwal
Timber Market Séhiwal

Industrial Area
Chichawatni

Fixed/Switched
KVAr

Fixed 450 kKVAr
Fixed 450 kVAr
Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 KkVAr

Switched 900 kVAr

Fixed 900 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr

Fixed 450 kVAr
Fixed 450 kVAr
Fixed 450 kVAr
Switched 450 kVAr
Switched 450 kVAr
Switched 900 kVAr

Fixed 450 kVAr

Switched 450 kVAr

Status
Closed
Closed
Closed

Closed
Closed

Closed

Closed

Closed

Closed

Closed

Closed
Closed
Closed
Closed
Closed
Closed

Closed

Closed

1M



Sr.
No.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Capacitor Location
Canal Feeder Near Rajbaya
Thal Road Sahiwal

Near Amir Cold Storage
(11 KV Karamanwala Feeder)

Qadirabad Road Yousafwala

0l1d Kachery Opp.
Microwaves Tower

Near Kissan Cold Storage
Near Railway Crossing I

Lakar Mandi
Near SDO Ist office

Near Sabri Colony
Akbar Road

Chak 3/4 L (Akbar Road)

Total Installed
Checked/Surveyed
Open

Closed

o ul

Fixed/Switched

kVAr

Switched 450 KVAr

Switched 900 kVAr

Switched 450 kVAr

Switched 450 kVAr

Tixed
Fixed

Fixed

Fixed

Fixed
Fixed

SUMMARY
136
28
0
28

450

450

450

450

20.
0.
100.

kVAr
kVAr

kKVAr

kVAr

kVAr

kVAr

5% Checke
0% Opened
0% Closed

Closed

Closed

Closed
Closed

Closed

Closed

Closed

Closed

d of 136
of 28
of 28



Sr.

10.

1z1.

12.

SURVEY RESULTS
AEB HYDERABAD
11 KV CAPACITOR BANKS
STATUS ON MAY 4, 1992

Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed
Closed

Closed

Checked of 36
Opened of 12

Capacitor Location Fixed/Switched
at Hyderabad KVAr
Near Karim Cotton Mill Switched 900 kVAr
Near Sarmast Cooking 0il Switched 900 kVAr
Opp. Central Cotton Mill Switched 450 kVAr
Opp. Awami Textile Mill Switched 900 kVAr
Opp. Sufia Textile Mill Switched 900 kVAr
Near Quetta Textile Mill Switched 450 kVAr
Calico Textile Mill Switched 900 kVAr
Near SITE Police Station Switched 450 kVAr
Near Atlas Textile Switched 900 kVAr
Near Surriya Textile Mill Switched 450 KVAr
Near KDM Kotri Offices Switched 900 kVAr
Near General Bus Stand Switched 450 kVAr
SUMMARY
Total Installed = 36
Checked/Surveyed = 12 33.3%
Open = 0 0.0%
Closed = 12 100.0%

Closed of 12



ATTACHMENT 38

SUMMARY OF LOSS REDUCTION AND
ESTIMATED SAVINGS

IS¢



POWER LOSS REDUCTION SUMMARY AND ESTIMATED SAVINGS
DERIVED FROM THE INSTALLATION OF CAP’g + COND. TO THE DISTRIBUTION SYSTEM
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