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~ INTRODUCTION

1, the Chairman, Committee on Public Undertakings (2016-2019) having'

" been authorised by the Committee to present the Report on its behalf, present this
Fortieth Report on Kerala State Electricity Board Limited, based on the Reports -

of the Comptroller and Auditor General of India for the years-ended 31 March ,
2007,2008 and 2012 relating to the Public Sector Undertakings of the State of

Kerala. S

. The aforesaid reports of the Comptroller émd Auditor General of India for

the years ended 31st March 2007, 2008 and 2012 , were laid on the Table of the

House on 26-2-2008, 23-6-2009 and 18-2-2013 respectively. The consideration of

the audit paragraphs included in this -report and ' the examination of the

* departmental witness in connection thereto were made by the Commiitee on

Public Undertakings qonstiluted for the years 2014-2016 at its meeting held on
18-11-2015. o g o
This Report was considered and approved by the Committee (2016-2019)

at its meeting held on 26-4-2017.

The Committee plaées on record its appreciation for the assistance rendered
by the Accountant General (Audit), Kerala in the examination of the Audit

: Péragraphs included in this Report.

The Committee wishes to thank the officials of the Power Deparlment of the
Government Secretariat and Kerala State ‘Electricity Board Limited for placing
the materials and information solicited in connection with the examination of the

subject. The Committee also wishes to thank in- particular the Secretaries’ to

‘Government, Power and Finance Departments and the officials of the Kerala State

Electricity Board Limited who appeared for evidence and assisted the Committec -
by placing their views before it. . ' '

_ - C. DIVAKARAN,
Thiruvananthapuram, ' Chairman,

© 26th April, 2017. s Committee on Public Undertakings.



REPORT
ON
- KERALA STATE ELECTRICITY BOARD LIMITED
AUDIT PARAGRAPH ' |
_ Introduction

2.1.1 With a view to supply reliable and quality power to ail by 2012, the
Government of India (Gol) prepared the National Electricity Policy (NEP) in
February 2005 which stated that the Transmission System required adequate
investment besides efficient and co-ordinated action to develop a robust and
integrated power system for the country. It also, inter-alia, recognised the need for
development of National and State Grids with the co-ordination of Central/State
Transmission Utilities. Transmission of electricity and Grid operations in Kerala
State are managed and controlled by Kerala State Electricity Board (KSEB)
‘which is mandated to provide an efficient, adequate and properly co-ordinated grid
management and transmission . of 'energy.. KSEB' started functioning on
31st, March, 1957, '

2.1.2 The Management of KSEB is vested with a team of seven members
appointed by the State Government. The day-to-day operations are carried out by
the Chairman of KSEB with the assistance of Member (Finance), Member
(Transmission & Generation Operations), Member (Generation Projects) and
Member (Distribution), During 2007-08, 15223.93 Mus of energy was transmitted
by KSEB which increased to 19086.93 MUs in 2011-12, ie. an increase of
25.37 per cent during 2007-2012. As on 3lst March, 2012, KSEB had a
transmission network of 10459 circuit kilometer (CKM) and 330 Sub-Stations
. (SSs) with an installed capacity of 16326 MVA, capable of annually transmitting
41470 MUs at 220 kV. The turnover of KSEB was Rs. 7978.05 crore in 2011-12, which
was equal to 2.44 per cent of the State Gross Domestic Product (Rs. 326693 crore).
Tt employed 31113 employees as on 3lst March, 2012,

A Performance Audit Report on “Transmission System Improvements by KSEB”
for the period 2002-2007 was included in the Report of the Comptroller and Auditor
General of India (Commercial), Government of Kerala for the year ended 31 March,
2007. The Report is yet to be discussed by COPU (August 2012).

Scope of Audit

2.1.3 The  present, performance audit conducted from March 2012 to
TJuly 2012 covers performance of KSEB durmg 2007-08 to 2011-12. Audit examination
involved scrutiny of records of different wings of KSEB at the Head Office, State Load
Dispatch Centre (SLDC), two Transmission Regions headed by Chief Engmeers and
five out of twelve Circles headed by Deputy Chief Engineers.

- 9322017,
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KSEB constructed 80 §Ss (capacity: 1561.9 MVA) and 94 lines (capacity: 806
CKM) and augmented eXisting transformation capacity by 1187.3 MVA during the
review period. Fourteen SSs (capacity 4640 MVA) were examined in audit. The
selection was made ensuring geographical parity and other factors such as performance
and execution of major works. The only 400 kV S5 in the State, eight out of seventeen
220 kV S8, three out of one hundred thirty three 110 kVSSs and two out of seventy
nine 66 kV SSs located in the selected Circles have been selected. The total
transmission capacity {4640 MVA) of all the SSs selected constituted 28.42 per cent of
- the total capacity. :

Audit objectives .
2.1.4 The objectives of the performance audit were to assess whether :

¢ Planning was in accordance with the guidelines of the National
Electricity Policy/Plan and State Electricity Regulatory Commission
{SERC) and assessment of impact of failure to plan, if any, :

- * The transmission .System was developed and commissioned in an
- economical, efficient and effective manner; : :

*  Operation and maintenance of transmission system was carried out in an
economical, efficient and effective manner;

*  Disaster Management System was set-up to safeguard operations against
unforeseen disruptions; :

*  Effective failure analysis System was set-up;

*  Financial Managem_ent system was effective and efficient;

*  Efficient and effective system of Procurement of material and inventory
~ control mechanism existed:

* There was a monitoring system in place to review existing/ongoing
projects, take corrective measures to overcome deficiencies identified and
respoitd adequately to Audit/Internal audit observations, ' '

Audit Criteria
2.1.5 The sources of audit criteria were the following :
*  Provisions of National Elecnicity Policy/Plan ;
*  Plan Documents of KSEB:; _ .

* Standard procedures for award of contracts with reference to principles
of economy, efficiency, effectiveness, equity and ethics;

* - ARR filed with SERC for tariff fixation, Circulars, Manuals and MIS
© reports; :

o

Yy

Y
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*  Manual of Transmission Planning Criteria (MTPC);

«  Code of Technical Interface/Grid Code consisting of planning, operation,
connection codes; '

- » Directions from State Government/Ministry of Power (NioP);

*  Norms/Guidelines ‘issued/observed by, SERC, Central Electricity
Authority (CEA); :

*  “Best practices in Transmission” identified by MoP/observed by Pdwer
- Grid Co-operation of India Limited (PGCIL);

~*  Report of the Task force constituted by MoP to analyse critical elements
in transmission project implementation; and '

*  Reports of Southern Regional Power Committee (SRPC)fRegionél Load
Dispatch Centre (RLDC).

Audit methodology

2.1.6 The methodology adopted for attaining audit objectives with reference
to audit criteria consisted of explaining audit dbjectives to top management,
scrutiny of records at Head Office and selected units, interaction with auditee -
personnel, analysis of data with reference to audit criteria, raising of audit queries,
discussion of audit findings with the Management and issue of draft review to the
Management/ Government for comments.

Brief déacription of trnnsini;lion process

2.1.7 Transmission of electrif:ity is defined as bulk tansfer of power over
long distances at high voltages, generally at 220/11/66 kV in the State. Some
transmission takes place at 33 kV also. Electric power generated at relatively low

. voltages in power plants is stepped up to high voltage power before it is

transmitted to reduce the loss in transmission and to increase efficiency in the
Grid. Sub-stations are facilities within the high voltage electric system used for

. stepping up or stepping down voltages from one level to another, connecting

electric systems and switching equipmeni_ in and out of the system.
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Every transmission System requires a sophisticated system of control called
Grid management to ensure balancing of power generation closely with demand.
A pictorial representation of the transmission process is given below:

Medium ot Small
Sehle Ladovtries
KV and 110V

AV md IV

Andit findingn

2.18 We explained the audit objectives to the Management of KSEB during an -

Entry Conference (May 2012). Subsequently, audit findings were reported to KSEB and the
State Government (August 2012) and discussed in an Exit Conference (September 2012).
The Exit Conference was attended by representatives of KSEB/State Government. KSEB
and the Government replied (October 2012) to audit findings. The replies. have been
considered while finalising this Performance Audit Report. The audit findings are discussed
in subsequent paragraphs. ' - o

‘Planning and Development
National Electricity Policy / Plan and planning by KSEB

2.1.9 The Central Transmission Utility (CTU) and State Transmission Utilities
(STUs) have the key responsibility of network planning and development based on the
National Electricity Plan in co-ordination with all concerned agencies. As the STU, KSEB
was responsible for planning and development of the transmission system in the State,

KSEB's planning process consisted of five year and anuwal plans prepared by its Corporate

Planning wing. From the year 2008-09, KSEB has been following a decentralised process

for planning, The process involved identification of largets from proposals forwarded by

various Circle Offices, which were discussed and finalised by an expert team. The views of
the stakeholders were also incorporated after consultations with consumer groups and
Government departments. However, the planning process had the following deficiencies: -

Dowestie’ Commeerial .
Cmosnicrs

*j

-4
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* Consequent to introduction of the decentralised process from 2008-09, the five
year and annual plans did not complement each other as the works in the two
types of plans were widely different. Moreover, the quantum of expenditure in
the Annual plans (2008-09 to 2011-12) exceeded that in the five year
plan by 277 per cent. Among the two plans, the projects-in the annual
plans were implemented. Thus the five year plan lost relevance.

*  As against the requirement of ¥ 2743.08 crore for five years, the budget
allocation was only T 1062, 65 crore (shortage of 61 per cend).

» KSEB had not prepared a State Electricity Plan forecasting demand and
planning generation, power purchase, transmission and distribution.

* A long-term or perspective plan covering periods in excess of five years
was not prepared though the SERC had issued directions (January 2006)
for preparation of a perspective plan based on load and energy forecasts
for the next ten years.

* During the review period, KSEB did not construct 135 out of 225 8Ss
" originally planned. However, 70 out of these 135 numbers, representmg
30 per cent of the works originally pla.lmed were not included in the

. “ongoing works as on 31st March, 2012 or in the works proposed in the
- Annual Plans 2011-12/2012-13. ' '

* A test check revealed instances of inclusion of works in the Annual pIans before
obtaining adnumstratwe sanction/conducting load flow studies.

The above deficiencies resulted in planning of activities in an ad-hoc manner.
Absence of proper planning affected capacity creation, both intra-state and inter-state
resulting in time/cost overrun as discussed in Paragraph 2.114.

Government stated that the long term plan prepared (February 2010} upto the year
2022, after conducting Load Flow studies on the proposals up to 2017 was being revised in
view of the changes in demand pattern and anticipated Generation additicns.

Transmission network and its growth :

2.1.10 A transmission network means Substations and Transmission lines. KSEB's transmission
network at the beginning of 2007-08 consisted of 270 Extra High Tension (EHT) SS with a
transmission capacity of 13576 MVA and 9652 CKM of EHT transmission lines. Details of capacity

. addition during the review period were as follows:

Particulars $S New SS upgraded CKM MVA

Target o184 4 - 3900 6988




1 ' 2 3 4 5
Aclhié.vement 80 | 10 - 806 2749
Shortfall '104 _ , 31 3094 4239
Percentage of 57 76 79 6l
short fall ‘ :

The transmission network as on 3lst March, 2012 consisted of 350 EHT SS with a
transmission capacity of 16326 MVA and 1045% CKM of EHT trensmission lines. The actual
‘capacity creation did not meet the targets. The particulars of capacity additions planned, actual
additions, shortfall in capacity etc., during the review period are given in Annexure 7. The shortfall in
capacity addition and slippages in achieving the target by KSEB was mainly due to time overrun. The
deficiency in capacity addition created a shortage of transmission infrastructure and transmission
constraints, which was more severe in Northern districts of Kerala.

Transmission constraints in Noithern Kerala

2111 KSEst internal notes and .correspondence with SRPC revealed that the northern
districts of Kasargod and Kannur faced a shortage of transmission infrastructure. This

caused shortage of power, low voltages at various SS and frequent interruptions -

 with lengthy restoration time in these districts. Compared to the rest of Kerala, this
region had limited generation capacity?. Therefore, the main power supply to this
region was through two inter-state lines (one major * and one minor?) and intra-state
lines from 400 kV S8 Madakkathara. The transmission network in Northern part
of Kerala is shown below: '
' Puthur
1 Konaje 5§

L

2 Monsoon dependent 228.75 MW-Kuttiyadi Hydro Station & two high cost thermal projects (128
MW Kozhikode Diesel Power Project and 22 MW Kasaragod Power Corporation Limited),

3 220 kv Kadakola-Kaniyampetta (drawal of 120 MW).

4 110 kv SS Konaje-Manjeswaram (drawal of 15 MW),

W
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. 2.1.12 The major problems in these districts were lengthy feeding circuits,
weak transmission network, poor inter-state connectivity, deficient intra-state
transmission lines, shortage of transformation capacity for import of central sector
power etc. The poor development of transmission network especially the poor

© inter-state connectivity reflected lopsided planning. The constraints could have

been removed by creation of additional transmission capacity through. inter-state

- and intra-state transmission lines either through its own projects or through

projects’ of PGCIL. The action initiated, however, was belated resultingrin
worsening the situation as detailed below:

Constraints Required remedial |  KSEB's lapse | Impact
action .

Inadequate transformation | Installation of 3¢ Approved project of { Loss of savings for
capacity at 400 kv 8§ | transformer bank July 2007 was three years was

Madakkathara for of 31ISMVA deferred (May2008) | ¥ 9.87 crore at the
import of Central Sector | - utilising spare | considering the annual estimated
Power. - | available with | possibility of comp- savings of ¥ 3.29
‘ PGCIL. letion of an alternate | crore projected by
: projectt. Deferred KSEB.
project resumed in

August 2010,

280 km long inter-state Drawing of an|Proposal was made|Loss of savings by
line from Kadagolaifalternative 40 km only in August 2011|way of reduction in
{Karnataka) to Kaniyam- | interstate line to though Puthur station|transmission losses
petta  covering  an;Mylatty  through|was commissioned | @ Rs. 4.80 crores

additional 86 km feeding | non-forest plain | in 2008. p-a. (as estimated by
stations upto  Mylatty | terrain from Puthur | KSEB)
(Kerala) caused additional (Karnataka) where
transmission losses. sufficient power’
' was available,

5  Projects involving system improvement of the grid as a whole/Central generating stations and
inter-state projects. :

6 400 kv SS at Palakkad. ) '

7 Udupi STPS commlssioned (August 2011) with 600 MW, with additional capacity of 600 MW
under creation,

8  Computed for peak hour period of six hours.
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Konaje-Manjeswaram-

Curtailment (March | Insertion of towers
2011) of drawal of}in between
| power through | Karnataka
Kadagolai-Kaniyampetta |region: '

|line by 60 MW by

KPTCL due to sagging

of  line in Karnataka

region.

Drawal limitation in 110 kV | Conversion

the single circuit

KSEB belatedly
agreed (July 2012)
to the solution of
bearing the cost of

the work which|

was beneficial to
Kerala
predominantly.

of|

Work yet to start.
The annual power
loss 131.4

MUs*?

was

Caused a potential
annual power loss

inter-state  line from
Udupi  to. ~Areacode
with a 400 kv SS
" |enroute . for drawing
power from a major

project at Udupi.

line - with a 400
kV S8 enroute at
Mylatty.

proposed (October
2011 the work,
after the commi-
ssioning of the
projeét at Udupi.

Vidyanagar SC feeder by|into ~ double of 98.55 MUs!®

45 MW due to non-|circuit.

availability of double
| circuit,

Absence of a 400 kV|Drawal of the{KSEB belatedly|The proposal is yet

to be approved by
SRPC/Karnataka.
Resulted in power
shortages and reduc
ed flexibility in
operations affecting
quality of power
supply.

9 60x1000x6hrsx 365days” 10 lakh.

10 45x1000x6hrsx 3635 days/ 10 lakh.

-
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Absence of 400 kV

MAL has been| -

in,

Construction  of | KSEB's role = is
lines/SS in  North|400 kV SS Area|limited. Projects|delayed by fivel-
Kerala ' lcode -and Mysoré held up due tojyears. Resulted in
Areacode 400 kV|severe -ROW | power shortages.
lie (MAL) by|problems . in :
PGCIL. ' Kamat;ika.
Non-completion.  of | Construction of |[KSEB's _ role  is| Both lines are|
evacuation lines for|the lines by|limited.. For the|delayed. Resulted
the Koodamkulam | PGCIL. latter line, KSEB|in powgr' shortages
Nuclear project from needs to solve aand reduced’
Edamon to Pallikkara| - {pending - dispute"| flexibility
and from - Mada-| with PGCIL | operation affecting
kkathara to Afe’ache. | wrgently. the quality
. power supply.

In seply to these observations, Government stated that:

. A number of intra-state and inter-state proposals are compietedl in progress.

e. . The $1-S2 constraint 2 was worsened by non-completion of the MAL due to ROW

-problems and surrender of an ingra-state line® in January 2010.

- -+ The work of 3rd transformer bank at Madakkathara 'was kepi pending in view of
sanction for a 400 kV $S (PGCIL) at Palakkad and the same was again taken up

in 2010 due to increase in the demand for power.

~» The Puthur-Mylatty line work was not proposed earlier anticipating completmn of

MAL. It was also stated that the availability of power at Puthur was known only

after ih_e commissioning of a Power Project at Udupi (August 2011).

11 PGCIL has demanded strrender of one of KSEB's three exlsting-ROW at 220KV for the route,
" KSEB has demanded retention of its ROW through creation of 2 multi-circuif route by PGCIL.

12

13 Idukh-Madakkathara (D] MD) line.

-q932fxor

Inter-state constraints between Karnataka and Kerala,

of| -
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*  The under utilisation of Kadagola-Kaniyampetta Iiné was taken seriously and
several higher level meetings and a joint inspection of the Tine were condugted.

* - Regarding the delay in construction of DC for Konaje-Manjeswaram line, KSEB
Qould not bear the cost o_f construction in Kamataka, due to issues related to
ownership and tariff, _ o | :

. The proposal for Udupi-Areacode line was not made earlier anticipating
completion of the MAL. ' o

The replies were not acceptable as the deferment (May 2008) of the third bank at
Madakkam_ara was 4 mistake as it was subsequently determined {April 2010) necessary despite
- -the 400 kV Palakkad S8S. Similarly, the line from Puthur was found necessary even with the

- commissioning of MAL, Further, the anticipated commissioning and scheduling of power froma -

- grid connected power project is known/scheduled much before the actual commissioning,

'KSEB's stand that under utilisation of Kadagola-Kaniyampgtta line was’ taken seriously was
negated by the long delay in proposing the solution. Regarding the Konaje-Manjeswaram line,
the issues related to ownership and tariff could be resolved bilaterally through consultations
between the States. The reply was also contradictory to the stand taken by KSEB in SRPC
meeting, where it had admitted willingness to bear the cost, Not proposing the fine from Udupi

"~ considering probable commissioning of MAL was wrong as the line was fater found necessary
even with MAL. : '

Project Management of transmission system

2113 A transmission project involves various activities from concept to commissioning.
-Major activities in a transmission. project are (i) Project formulation, appraisal and ‘approval
phase and (ii) Project execution phase. For reduction in project implementation period, the MoP,
Government of India constituted a Task Force on transmission projects (Febméry- 2005) with a
view to suggest 2 model transmission project schedule of 24 months duration. The task force
suggested and recommended (July 2005) the following remedial actions to accelerate the
- completion of Transmission systems: ' i '

*  Undertake various Preparatory  activities including surveys, design & testing,
- processing for forest ang other statutory -clearances, tendering ' activities etc. -in
advance/parallel to project appraisal and approval phase and go -ahead with
 construction ‘activities once Transmission . Line Project sanction/approval is
received; ' ‘ ‘
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Break-down the transmission projects into clearly defined packages so
that the packages can be procured and implemented with least
co-ordination and interfacing and at same time attracting compctmon
facilitating cost effective procurement; and

*  Standardise designs of tower fabncatlon so that 6 to 12 months can be
saved in project execution.

Audit noticed instances where KSEB did not follow the recommendations of
the task force. Various preparatory activities such as surveys, design and testing,
land acquisition, right of way acquisition etc., were not undertaken in
advance/parallel to project appraisal and approval phase as recommended by the
Task Force Committee. Further, though transmission projects were broken down

.into packages, KSEB did not allot the packages to different contractors.

2.1.14 Despite the elaborate guidelines given by. the Task Force Committee,
KSEB did not execute several $Ss and Lines within time durmg 2007-2012 as
detailed below: '

B Capacity in.| Total No. of| No. of 88s | Delay in Time Cost
kv SSs & | & Lines test| construction| overrun _overun© |
s Lines ‘checked by | (Numbers) | (rangein | (¥in-crore) |
constructed |  Audit months)

400- Nil - " NA NA - NA NA

2200110 56 ‘15 15 363 7.90

66/33 128 547 32 6-123 - 16.74

Total 184 69 47 3-123 24.64

2.1.15 The main reasons attributed for these delays were delay in acquisition

- of land and handing over of the site, right of way problems and delay by the

contractors in executmg the works as discussed below:

Failure to complete evacuation works for a major project due to

. transfer of own land to a private firm

2.1.16 For evacuation of the State's allotted share of power from the
Koodamkulam Nuclear Power Station, the construction of a multi-circuit 6.5 km
220 kV evacuation line from Pallikkara to Brahmapuram by KSEB was required
to be completed simultaneously with the 400 kV SS being constructed by PGCIL
at Pallikkara, We observed the following lapses on the part of KSEB in the
planning and execution of the work.
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* ° After the commencement of construction of PGCIL SS (March 2006) the
- ‘State Government initiated consultations with KSEB for transfer of 100

acres of KSEB land lying adjacent to the SS to a private entrepreneur

(Smart city) to set up an IT park. KSEB gave its concurrence (June 2007) for
the transfer. Accordingly, the - State Government issued orders (November
2008} for transfer of 100 acres of XSEB land to Smart City. KSEB (8 January.
- 2009) accepted the Government Order. The concurrence for the transfer of land
and acceptance of Government Order was made before conducting the survey-
(February/September 2009) and determining the line route.

*  KSEB consulted PGCIL only in January 2009 and determined the line route
after .conducting survey (February-September  2009) only when the
construction of the 400 kV SS by PGCIL was in advanced - stage
(December 2008). : : ' -

*. After a lapse of one year from the transfer of land, KSEB awarded {January
2010) the line construction work with a scheduled date of completion by 31 July
_+ 2010. Though the work was split into two parts for speedy execution, both the .
parts were awarded to the same contractor as two separate contracts defeating
~ the purpose of bifurcating the work. ‘

* The estimate for the work was originally prepared without proper assessment of
the site conditions. This necessitated revision of the scope/estimate of the work
" after commencement which in turn delayed the execution of the work. '

* . On actual execution of the line work, it was found that the line passed through

1.8 acres of the surrendered land of 100 acres. Smart City objected the drawal .of

- line through their. land and the municipal authorities stopped the work on

several occasions sincé December 2010. The work came to a standstili by
August 2011, ' ,

‘ Thus, failure of KSEB to put the permission to construct . the-line as a
pre-condition for transfer of its land, delayed the work by 28 months based on KSEB's
projected date of completion of work (November 2012). Government stated that the
dispute with Smart City was settled by the end of July 2012. There is only one case
now pending before the District Magistrate regarding stringing work between two other -
locations. Failure to complete the line work by the time of commissioning (Janvary
2012) of the SS by PGCIL, resulted in payment of ¥ 6.10 crore towards transmission
- charges for the idle station to PGCIL during January to. November 2012, worked out at
the agreed rate of ¥-55.42 lakh per month, :

Idling of SS and line due to non-receipt of ROW

. 2.117 In several works; KSEB commenced construction of the §5/line without
obtaining ROW for the entire line route resulting in idle investment on the completed
SS/part of the line due to non-completion of the line/remaining part of line as
detailed below: : ‘ '
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[ Nameof Work pending | Idie investment on | Period of idfing |~ Lossof |
Work. completion completed work (¥ | Inferest @ 8
o incrore ) per cent
RS (¢ in crore) -
Pathanamthitia| Five per cent of| Koodal $S- L28 | October 2010 - | 019 N
Koodal- | Koodal-Pathanapuram August -
Pathanapuram (line and  entire 2012 (22months) | .
110kV line.” | Pathanamthitta-
- Koodal line
Mallapally- | Four km of the |Kumbanad §5-2.55 uly 2011- 0.22
Kumbanad 3310 km line August 2012 :
kV line - _ (13 months)
Azhikode- 3.75 km_out of 6.65| Kannur Town | January 2007 to 0.97
Kanmur km  185-4.03 July 2010
33 kV line ' (36 mopths) |
Kundara- One Tower at|Expenditure .| April 2010 119
Paripally 10| location 3 incurred on balance | August 2012 (26 :
kVine ' .| work-6.13 | months)
Kakkayam- | Pattanippara- Amount incurred on| April 2012- (.06
Vadakara © | Vadakara Kakkayam- August 2012
10KV line ) Pattanippara {4 months)
portion-2.33 '
220 kV S8{60 per cent of| Amount incurred on April 2010- . 0.60.
Kattakada, | Pothencode- /| 8 works-6.06% - | August 2012
Pothencode- | Kattakada line -
Kattakada 220
1kV line and
related works| -
at Pothencode
" Total 3.23

14 Lowest borrowing rate of KSEB. -

15 7 .0.83 crore during 2009-10, T 3.31 crore

during 200-11, T 192 crore during 201412
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Govemnment, in reply to the above qbservatidns, stated that;
*  Raising of objection by the property owners was beyond its control. :

* . In the case of the Kannur SS. it was presumed that permission for tree
cutting already obtained was sufficient for laying the line as it did not
cross railway track/yard. However, the line work was not permitted by
-Railways necessitating a deviation and consequent delays. :

* . For the Vadakara-Pattanippara work, the Court ordered deviation of the -

line route for which survey work was in progress.

’ The replies are not acceptable as KSEB went ahead vﬁth part of the work in
all the cases without obtaining ROW for the complete route. In the case of Kannur

proceeding with the work. Further, in the case of upgradation works, delay in
acquisition of ROW for lines could have been avoided by acquiring adequate
ROW for higher capacity lines/adopting multi-voltage level or multi-circuit
- transmission lines during initial implementation as specified in. MTPC 1994/

Best practices in Transmission. As constant enhancement of capacity was a -

necessity in transmission, the failure to anticipate the same lacked justification,
Other lapses in project management

2.1.18 On scrutiny of other projects the following lapses were noticed in the
execution; - E

Project _ KSEB's Iapse Impacr —’

| o2 S |

- Kattakada 220kVSS  |Alternately pursued two Delay of eight years from project
: differing options® for land sanction. Cost escalation T 86,34

acquisition, crore and loss of savings as

project report ¥ 22.72 crore,

Ranni-Perunad and|Failed to encash/revalidate | Loss of . opportunity - to
Kumbanad 33" kV  S§Ss|Bank guarantee (BG) for| realize a part of its losses on ‘
along with the related line|? 57.12 lakh  held as{an unfinished project,
works contract. performance guarantee -
' though contract was
tenminated at risk and cost. |.
BG “expired on 31 January
2008

16  Acquisition by invoking urgency clause negotiation,

»



i~

15

1

2

3

Peyad 33kV S§

Failed to identify land avai-

* {lable with the local Panchayat

till the same was. offered
(January . 2010).  Delayed
procure ment of UG cable due
to delay in finalisation of
purchase proceedings.

Delay in land acquisition of
nine years from project
sanction caused loss of
savings as per project report
of ¥ 0.67 crore. Delay in
procuring cable by one year
caused loss of savings of
T 8.97 lakh”.

DC line from Vidyanagar
SS to Mulleria

Delay in charging one out
of the two completed
circuits for ten years from
2001 to October 2011 due
to non- installation of C&R
panels and non-clearance of
tree touchings. -

Idling of ¥ 1.95 crore
invested for drawing one
circuit for a period of 10
years. Loss of interest of|-
T 1.56 crore (@ 8 per :
cent).

' Reconductoring  of - the
33 km Punnapra Mavelikkara
66 kV DC line

KSEB accepted tha it had

failed to notice collusion of
field office with contractor
enabling retention of 17.935
MT of copper by contractor.
Absence of meritoring of
material retum by hlgher
offices.

Non-realisation of ¥ 7111
lakh (value of copper
illegally retained by the
contractor ¥ 85.19 lakh
less dues payable). '

_{Enhancing " feeder capacity®

Abandonment

18

. _ Failed - to  determine| of UG|
to 110kV Paruthipara SS by existence of a  better|cable work (January 2012).
laying =~ DC .Under| alternative®® till capacity| ¥ 29.14 lakh incurred for|
Ground(UG) cable from the | enhancement works were|erection of  bays at|.
22(: kV Pothencode SS. made at Paruthipara and| Pothencode and ¥ 8.30 crore|
: Pothencode . |incurred  for  capacity|

enhancement at Paruthipara

for power flow from UG

cable was rendered waste. | -
17 253400 unifs X ¥ 3.54(2010-11 average realisation).

The capacity of the ‘existing feeders (110 kV DC lines from Pothencode to Paruthipara and

Edamon-Paruthipara to Paruthipara) was insufficient to meet the furure load.

19

Construction of a switching station at Pandalakkode where the existing feeders crossed each other

would have transmitted [moTe pOWET (o Pamtlnpara thmugh existing feeders.
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Government's replies to thé above observations were as follows:

*  The defaulting contractor for Ranni-Perinad and Kumbanad SS works had given
©(March-2007) an undertaking that BGs would be kept alive till the accounts
relating to the contracts were settled. The matter has now been taken up to adjust

- the amount of the BG from other amounts due to the contractor. '

"+ For the SS work at Peyad, the UG cable has been purchaséd and the laying work
" would be completed soon. _ s

*  The delay for the Vidyanagar-Mulleria line was due to diversion of material for -

more important works,

¢ The 'misappfopriation of copper during the reconduct_oﬁng of . Punnappra-

. Mavelikkara line occurred with the collusion of employees. There was delay in
forwarding -of bills for the work by the subordinate offices. Legal options were
being pursued to realize the dues from the contractor. - o :

* Regarding the wark of enhancing feeder capacity to Paruthipara SS, the

- - surplus bays at Pothencode could be used for future power allocation works.

" -The enhancement of capacity at Paruthipara SS was to meef the increased
load demand. : : '

The replies are not acceptable. In respect of Ranni-Perinad/Kumbanad S§

works, KSEB did not encash the available security deposit merely on the basis of
an undertaking from a defaulting contractor. In case of cable laying at Peyad and
commissioning of second circuit of Vidyanagar-Mulleria line, KSEB failed to
-synchronize the purchases with the other works resulting in delays and blocking
up of investment. In the .Punnapra-Mavelikara line reconductoring work, the
supervising officers of KSEB failed to investigate the matter despite delay in
forwarding of contractors' bills. It was also admitted that the field offices did not
ensure prompt ' transfer of materials returned from site to store. KSEB's
admittances bring out the inadequacy of monitoring and internal control, In
respect of the work of enhancing feeder capacity to Paruthipara SS, KSEB
admitted the idling of bays at Pothencode. The contention that additional capacity
was already necessary at Paruthipara was contradictory to the report in the
proposal for the capacity enhancement work, that it was required to transform the
additional power received at Paruthipara through the UG cable.

Mismatch between Géneration Capacity and Transmission facilities

2119 National Electricity Policy envisaged augfn-enting transmission
capacity taking into account the planning of new. generation capacities, to avoid
mismatch- between generation capacity and transmission facilities. The execution

»

&}
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of two®® generation projects and the related transmission facilities were not
proceeding in a synchronized manner. While civil works of the generation projects
had been completed to the extent of 45 to 66 per cent, the transmission line works
were only in the initial stages of planning/survey without a scheduled date of

completion, resulting in scope for mismaich. In addition, construction of a 15 MW
Hydro Project by an IPP was allowed to be commenced without ensuring ROW

for the transmission works. As a result, while the generation project works were in

an advanced stage with scheduled completion by December 2012, the transmission
works were yet to be'commenced (August 2012) resulting in scope for mismatch.
The potential loss of annual generation amounted to 78.84 MU,

Government stated that the Vilangad SHEP was scheduled to be
commissioned in June 2013. The civil works of the projects were started earlier as
it would take more time to complete. The transmission line works were in the
tendering stage and would be completed along with the generation projects. The
reply is not convincing, as the transmission works are generally more time
consuming in KSEB due to delays related to ROW.

Performance of transmission system

2.1.20 The p'erformanoe of a transmission utility mainly depends on efficient

"maintenance of its EHT transmission network for supply of quality power with

minimum interruption. The performance of KSEB with regard to O&M of the

" system is discussed in succeeding paragraphs. -

Transmission capacity

'2.1.21 In order to evacuate power from the Generating Stations (GS) and to

“meet the load growth in different areas, lines and SSs are constructed at different

EHT voltages. The voltage levels can be stepped up or down to obtain an increase
or decrease of AC voltage ‘with minimum loss in the process. The evacuation is

" normally done at 220 kV SSs. The transmission capacity? created vis-a-vis the

transmitted capacity (peak demand met) at the end of each year by KSEB during
the five years ending March 2012 were as follows: ‘

20 Vilangad, Barepole

21 Karlkkayam SHEP being developed by Ayyappa Hydro Power Limited.

22 15MW X 60 per cent {load factor) X 24 hrs X 365 days. - :

23 Initiak capacity of mansformers stepping down power from 400 to 220 KVA and 220 to 110 KVA
only considered as the rest were sub-transmission which involved further stepping down process.

93272017,
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Tranmission capacity (in MVA)
Year Installed IC less 30per | Peak demand |  Excess
(B capacity cent towards (M shortage(3-4)

- I (2) margin '
2007-08 4890 3423 3050 373
2008-09 . 4890 3423 3072 351
2009-10 " 5690 3983 3331 652
2010-11 5690 3983 3446 537
2011-12 5690 3983 3720 263

The table above indicates that the overall transmission capacity was
marginally in excess of the requirement for every year. However, in reality the -
- capacity was inadequate for the State as a whole, as there were transmission
constraints in some parts of the State, as discussed in Parsgraphs 2.1.11 and

2.112.

Adherence to standards in Sub-stations

2.1.22 We observed the following deviations/non adherences in.the SSs from
~ the standards prescribed/ best practices followed in transmission utilities.

kV SS shall be 320 MVA [Manual of
Planning Criteria (MTPC)]

Standards/Best Practices in Lapses in adherence by KSEB and
Transmission ' impact thereof
1 2 _
Permissible maximum capacity of 220{Maximum capacity exceeded - 320

MVA in five 2 out of 17 §Ss. Negative
impact on operation/control,

In the event of cutage of any single
.| transformer, the remaining transformer
(s) should supply 80 per cent of the
load (Transmission Planning and
Security Standards). E

Not adhered to in eight % out of 14 §Ss
test checked. Reduced reliability of the
station. The quality of power supply
would be afféc_ted in the event of even
a partial failure. '

24 Kalamassery, Pallom, Edappon, Kundara, Pothencode.
25 Paruthipara, Pathanamdntta, GIS PH, Kamyarnpeua Kanhlmde, Mylatty, Vadakara, Madakamara.
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Alternate source of feeding to be
available for SSs to maintain
supply/avoid failure of the stations in
case of failure of one source.

In -thirty?® SSss there were 1o
alternative sources. Reliability affected
due to interruptions in the event of
contingencies.

|shedding/power  cut  to

Voltages at SSs to range between 380
420 kV, 198-245 kV, 119-145 kV and
99-121 kV in 400 kV, 220 kV, 132 kV
and 110 kV $Ss respectively '

Lowest ‘voltages recorded were below
the minimum in all 14 SSs test checked
(October - 2011-March - 2012) out of
2307  Sss. This resulted in
corresponding lower voltages for the
transformer  output/poor quality of
supply. ' '

Capacitors to be operated to manage fall in
voltage. KSEB had installed capacitor banks
in 38 SSs with a capacity of 996 MVAR.

.\ three years. Working capacilor banks were

35 per cent (345 MVAR) of the capacitors
installed were non-working during the last

operated - only ‘when directed by SLDC.
Resulted in annual loss of ¥ 4.4 crore ™.

Power shortages to be managed by load
reduce

consumption of electricity. Tap®

| position of transformers to be raised

and capacitors to be operated to

"increase voltages when there is fall in

voltage.

‘minimum.

SLDC issued directions not to raise tap
position during peak hours despite fall in|
voltage (Taliparamba, Mundayad SSs.).
Two $S5 (Vadakara & Mylatty) did not
raise tap position despite fall in voltage.
Non-operation of capacitors was also
noticed. Violated provisions of supply code
as voltages fell below the prescribed

' 26 Sultan Bathery, Kuthumunda, Sreekantapuram, Edakara, Nilambur, Perumthalmanna, Nenmar,

Chittoor,  Walayar quarry, Kodungallcor, Mala, Njarakkal, Kochi GIS, Karunagapally, Triveni,
Kpodal, Ayoor and ‘Vizhinjam (all 66 kv), Punnayurkulam, Irinjalakuda, Melathur, Eitty, Mulleria,
Cherupuzha, Mannarcaud, Vadakkancherry, Kollemcode, Kozhinjampara, Mallapally, Ranni

@ 1H0kV) _
27 OFf 400 kV, 220 kV, 110 kV, 66 kV voltages.

28  As per the technical study conducted (August 2011) by KSEB, operation of these capacitors would
reduce the wansmission loss by 15 MW, saving 2.2 MU worth ¥ 4.4 crore p.a.

29 A connection point along a transformer winding that allows a certain number of wms with

equivalent voltage variation.
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Utilities not maintaining  specified
voltages at import/export points have to
pay VArh compensation for the
increase in - reactive energy (CERC
regulations). :

During the period from 2008-09 to April
2012, KSEB paid ¥ 1.21 crore to KPTCL as
VAth compensation. About one-third of the
capacitors installed were either not workin

not operated.

As per Grid norms and Best Practices
in Transmission System, BEPP? js to
be kept in service for all 220 kV SSs to
maintain system stability during Grid
disturbances and to provide faster
clearance of faults on 220 kV buses.

BBPP was not provided in three® out of
four 220 kV SSs which did not have double
bus. BBPP was also not provided in five®
out of the remaining thirteen SSs where
there was double bus. Absence of BBPP|.
causes avoidable tripping of the bus
affecting reliability and efficiency/life of
related equipment.

BBPP 1o be installed considering future
requirements and maintained properly.

The BBPP provided at Kundara was not in
working condition. KSEB failed ‘to install
spare module for additional feeders while
installing (2006) BBPP at Pothencode. The
BBPP did not support the extended bus on
commissioning (November 2011) of the new
200 MVA fransformer bank. Required
modifications costing ¥ 20.99 lakh were
pending.

Fire Protection - walls should be
installed between transformers forming
part of a bank erected in a line/erected

In three 220 kV and one 110 kV §8% out of the
14 §8s test checked, fire protection walls were |
not installed between transformers erected in a

adjacent to each other (MTPC). line.
As a result the chances of spreading of fire
- | cannot be ruled out. -
30 Bus bar is an application for interconnection of the incoming and cuigoing lines and transformers

at the 58, Bus Bar Protection Panel (BBFPF)
unnecessary tipping by selectively tripping
fault.
31 Nallalam, Poovanthuruth, Kaniambetta.
32
33 Transformer banks dt Nallalam, Kalamasse
have been installed adjacent to each othet.

limits the impact of the bus bar faults and prevents
only those breakers necessary to clear the bus bar

Kalamassery, Thaliparamba, Vadakara, Malaparamba, Shornur.
1y and Pothencode and at Edapally whete transformers
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The earthing should be adequate and
commensurate with the fault level of
the SS.

In five SSs* the old earth plate system required
replacement with earth mats as it was
inadequatefineffective for the present fault
level of the stations. These stations remained
vulnerable to earthleaks/ accidents/disruption
of supply affecting safety of people and
equipments. Deficiencies in earthing caused
failore of five 12.5 MVA tansformers in
Nallalam SS during the period from 2002 to
August 2012, '

The area, design and layout of a SS
should be planned in such a way to
include all necessary equipment and
lines. .

Installation of a Power Transformer (PT) at)
Pathanamthitta SS and Lightning Arrestors
(LA) on the primary side of two transformers
at Mankavu SS are not possible due to space
constraints exposing the stations to the risk of
collision of power® and lightning _strikes
respectively.

|The rupturing capacity of circuit

breakers should not exceed 80 per cent
of the fault rlevel (MTPC).

The

rupturing capacity of three ABCB* and
four MOCBY at the Kalamassery and
Paruthipara SSs respectively were below the
fault level of the stations. This can cause the
CBs to fail at fault levels lower than the
maximum possible fault levels, leading to a
dangerous situation where circuits may not
break when needed. ‘

_ Inreply to the above cbservations, Government stated that:
*  Proposals were under consideration/approval for providing alternative  source

of feeding to ten *® SSs.

« Al efforts were being taken to make availab

load centres.

le the capacitor banks at Jocal

34 . West Hill, Nallalam, Kalamassery, Pathanamthitta and Sultan Bathery.

© 35 Necessaty (o ensure that the line is not live as there is scope for islanding of the connected Perinad

SS evacuating power from Ranni-Perinad project in charged condition after power interruptions.

36 Alr based circuit breaker.
37 Manually operated circuit breaker..

38 Melathur, Nilambur, Perinthalmanna, Mannarcaud, Vadakkanchery, Koliengode, Kozhimjampara,
Panniyurkulam, Irinjalakkuda and Kodungallur, ‘ .-
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*  The absence of genera_tion‘support and inter-state lines contributed to the
uncontrolled reactive loading in North Kerala. Increasing the generation in
North by fully operating the costly thermal stations was not feasible. '

*  Regarding BBPP, proposals have been initiated for installation of BBPP at
Malaparamba, Kalamassery and Nallalam. :

*+  Fire protection walls between 110/11 kV transformers were not provided at any
of the outdoor substations. Electrical Inspectorate had not stipulated such a

. practice. ’

* Proposals for providing earth mat system was pending sanction for
Kalamassery S5 and was in tendering stage for Pathanamthitta SS. Present
earthing system in Suitan Bathery SS would be replaced on upgradation of the
station which was under consideration. -

* In Pathanamthitta, instructions were given - t0 the operators regarding
precautions in the absence of PT. ‘ .

The replies are not justified. The proposals for providing altemate feeding
_amangements and BBPP and better ecarthing facilities remain- unimplemented.

As against the statement that ali efforts were taken to make available the capacitors, the .

fact remains that about one-third of the capacitors are not working. Regarding reactive
compensation, the absence of inter-state lines in North Kerala indicated poor planning,
The reasons attributed for non-provision of fire walls is not acceptable as this practice
is stipulated in the Best Practices in transmission advocated by the MoP.

Maintenance
Performance of Transformers

2.1.23 As Power.and Current transformers are the most important and cost-
intensive components of electrical energy supply networks, it is necessary to prolong
their life duration while reducing their maintenance expenditure. '

Transformer Pailores

- 2.1.24 Transformer failures in 127 out of 350 SSs were analysed during audit
based on the data fumished by KSEB. The status of failure of transformers in these SSs
during the years 2007-08 to 2011-12 are given in Annexure 8. As per the above data,
the number of transformer failures and failures within guarantee period for 350 SSs
during the year 2011-12 were 17 and three respectively.

Performance of maintenance wings

2.125 Maintenance functions on the transmission network including S§S was
carried out either through the maintenance wings attached to SSs or through external
agencies. Usually only routine maintenance was done by the permanent maintenance
staff. There are three maintenance wings in KSEB. Testing of equipments for
+ determining/recommending maintenance requirements was conducted by a separate

*



| Working potential was Divisions(RSDs). Hot line techniques*

1 Sweep Frequency | relays ranged from one carried out tree touchings
Response analyser, | month to four years. clearance works for.the last
online LA monitor etc., . " | five years in seven out of 27

| were not available in any| feeders. The ROW clearance
of the wings. : ' work in jungle areas under
| Kanpnur LMSD was ot

carried out after 2009-10.

limited testing® -~ though the purpose of ¢ equipments such as pulley,
“|backup relays was tojrope and vehicles between

support the main relays. them -resuling in only

L _ ‘ one section being active at a

23

wing called Power Equipment Testing (PET) wing. Testing and tmaintenance of relays”

was carried out by the Relay Testing wing. ‘Maintenance and repairs of
 transmission lines including periodic ROW clearance works was carried out by the

Line Maintenance Subdivisions (LMSD). The summary of the operation of the
maintenance wings and the deficiencies therein were as follows:

PET Wing . Relay Wing Line Maimenanc&ﬂ
' Wing '

1 : 2 , . 3

Operated  six  wings.|Operated 11 Relay Sub|Operated eight LMSDs.

1200 days against a Coverage of testing was)were not carried out by
minimum requirement of limited due to shortage of | the Line Maintenance
1500 days. : testing equipments and | Subdivisions. Eight
- - ] Manpower. officials imparted (2011)
_ ' : training in - hotline
techniques at a cost of
¥ 840 lakh ~were
deployed for . regular
duties for went of tools
and equipment. '

Essential instrﬁments like | Delay in replacing faulty | Kozhikode LMSDs had not}

Shortage of tool kit/testing 58 Nos. of the relays were|Two LM Sections (Kannur
equipments  resulting in | working with back up relays and Kanhirode) shared basic

39 FElectrically operated switches which sense the system faults and safely switch off the system prior
to occurretice of any exigencies.. ] ‘

40 Eavisages attending to maintenance woiks without switching off.

41 Three units (Kannur, Madakkathara and Edappon) tested only power transformers in SSs 6ll
2009-10s. . ' : :
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out in three units.

manually and no software
was used by the RSDs to
make trend analysis and
compilation of data.

1 2 3
time. Three out of eight
LMSDs test checked were
not provided with' faul
locators.#? :
Trend: analysis not carried| Testing data was maintained | On a test check by audit it

was noticed that seven
accidents occurred due to
property = owners/others
cutting branches of trees or
plucking fruits from trees
within the ROW, resulting
in electrocution of six

persons and severe burnsj

and loss of limb to one
person, :

Adopted standards varying
from I to 2 for PT/CT
against accepted Tan Delta
standards of 1/0.7.

Over flux (to atrest over
voltage) and under voltage
relays were not installed in
the transmission system,

“jof 110

59 out of 118 towers in 110
kV KL-AR (Kalamassery-
Aroor) feeder and all towers
kV  KL-CH
(Kalamassery-Chalakudy) -
feeders -did not have earth
wire connectivity. '

Dew- Point meter and Core
| moisture analysing kit were
available at two 5Ss* only,

12 out of 62 Nos. of Auto

reclosures  installed  at
varions  feeders  were
disabled due to non
availability of Carrier Aided
Tripping  facility and
Protection Coupler.

134 towers under IMSD
Kannur and 427 out of 1239
towers  under LMSD

Kozhikode constructed prior|

to 1947 needed replacement.
The towers of the TVT
(Trivandrum-Thackalay)
feeders at Trivandrum and
all the towers <in the
Manjeswaram-Thoudugoli
110 kV line were in
deteriorated condiqion.

42 Fault locators are used to detect the exact location of the fault in long distance feeders.
43 ' Dew point meter at GIS, Marine drive and Moisture measuring kit at Kalamassery.

-4
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In responsc to the above observanons Government replied that:

e It was proposed to form two more sub-divisions to make good the short
' fafl of men and equipment in PET wing.

» - Strict compliance on staridards and recommendanons may result in huge "
mvcstments in a short span of time.

+  The preparation of data bank of the test resultslrelays were in progress in
PET/Relay wmgs

+ The mismatch in the target and achievement of testing works in Relay
wing was due to lack of proper/efficient testing kits. Five numbers three
_ phase relay test kits were recently purchased which would improve
* operations. All disabled auto reclosures would be put back in service on.
procurement of necessary protection couplers. Under voltage relays were .
not installed in view of the low voitage situation which if installed would
result in dema} of power. '

+ The functioning of hot line maintenance could not be started for want of .

required tools and trained personnel were deployed for cold line works:.
More than one clearing of tree touchmgs in ROW was carried out in a
year. Accidents were caused by vnauthorised cutting of trees. without.
- prior. information to KSEB. The pubhc were made aware of the dangers -
in coutting amd removing, touchings and the safety precauuons for
constructing buildings under!near EHT lines.

"Despite KSEB's stand that steps were being taken to remove the deficiencies
in the maintenance ‘wings, the fact remains that the mamtenance wings are
functioning with deficiencies. Though accidents- were caused by unauthorised
removal of touchings by the victims, these were due to failure of KSEB to remove

~the touchings on the line route where it had ROW. Despite the comparatively high
~cost, the vaUISltlon of modern equipments for maintenance wings requires

priority.

The madequacy of the PETlRelay wmgs reduces the quantum of testing and
leaves the defects undetected. This would cause accidents, power failures and '
damagefbreakdown of equipments/lines. Inadequacy of line maintenance -would - -
also result in snapping of lines, deterioration of towers, earth faults, acc1dents ‘and
power failure. :

. qazjael2
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Instances of pook inn_inten.ance in’clilding non-compliance witk PET

. directions _
2.126 On a test check,

stated below;
F Name of §§ Lapse of KSEB '_Impact_
400 kV Madakkathara Ovcrhéuling of Unit No.2| Transformer bank No.l
’ | of transformer bank No.1|tripped (7 August 2011)
recommended by PET|with ~fire and severe
Wing (14 August 2010) damage to. Unit No.2.
‘was' not carried out.|Resulted in repair at a
According to KSEB this|cost of 7 2.44 crore and
was on  account of[power restrictions for
simultaneous - poor | eight days,
condition of Unit No. 4/ C
and non-availability of
{another spare transformer|
unit. ' '
110kV Replacement of R -'phas'e CT  caught fire (12
N CT of 20 MVA 110/11 kV February 2012) resulting
Paruthipara transformer No. II (26|in tripping  of. all
January 2012) recomm- transformers and feeders
ended by PET was not causing power disruption.
_ carried out. ' :
1220kV Brahmapuram ‘The two ., transformer | Emergency repair' of

banks/tie - lines  were
operated  separately for
intermittent periods on a
risky basis with CTs
which  were tripping
repeatedly.  Spare’ Cts
available were not o
required ratio, '

available CTs 10 make| -

ratios compatible caused
operation of the station in
a risky condition with risk
to personnel and
equipment.

]

o

]
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220 kV Nallalam

| The Bus coupler Circuit
‘Breaker on 110 kV side of

12.5 MVA transformer
failed to act upon
detection of a fault on
account of low SF6 ‘gas

The transformer caught
fire and  blasted which}
caused power interrup-
tions and avoidable tepair
cost and an emergency

iv

situation at the station.
pressure (26 July 2009). : ‘ -
Low SF6 gas pressure
was due to shortage of
gas in the CB.

66 kV GIS Power House,
. |110kV Edapally

Poor maintenance ‘caused| This resulted in. power
éntry of rats in the|interruptions in  the
|incomer -side of indoor|stations. ’
transformer (GIS Power-
house) and inside control
panel (Edapaily).

E In reply, while accepting the observations, Government stated that:

The overhaulmg could not be done at Madakkathara S§S despite '
recommendation as only one ‘spare transformer was avallable at that
time when more than one transformer was m poor condmon

A new 'CT was not available for replacement at the time of PET
recommendation at Paruthapara SS.

When the existing CTs developed faults, the available. spare CT at
Brahmapuram which was not as per requirement (ratio difference which

- needed correction} was modified on a war footing and defecuve CTs

were replaced.

In GIS Power House the rat entered the incomer sxde by making a small

hole which was earlier closed using packing materials. In Edapally, it

" was stated that the rat might have entered in swuch gear panel during

permit work,

The replies substantiated the fact of poor upkeep and mamtenance of the

critical and vital equipments in the transmission network.

Instances of deélay in repzurs

2.1 27 On a test check, we nonced the fo]lowmg mstances of postponement

" of maintenance:



28

- ' Name of SS

Délay in repair

" 1400 Kv Madakathara *

Of the 15 CBs (installed during
1992-1995) entrusted (March 2008) for
overhauling, only nine CBs were
overhauled (August 2012).

220 KV Mylaity

" |Urgent overhauling of 1O/ kV

transformer repeatedly recommended
(2010 & 2011) by PET Wing has not
been carried out {August 2012).

220 KV Brahmapuram

CTs with- high tan delta values
recommended for . replacement (July

| were not replaced (August 2012).

2008 April -May 2010) by PET Wing

-do-

‘  Overhauling of one 10 MVA

transformer which was non-functional
from March 2012 due to low Insulation
Resistance (IR) value could not be done
| (August 2012) as transformer available

- {for replacement was also faulty.

-do-

Replacement of PT of Kandanad feeder
recommended for replacement by PET
Wing as it showed high loss in watts,
was not done (August 2012) for want
of anew PT. | :

220 kV Nallalam

Repair of a blasted (July 2009) 12.5
MVA transformer. was not carried out
"1 (August 2012), though the core was
found (September 2010) to be intact.

220 kV Kalamassery

Non-maintenance of removed
transformer bank (3 x 40 MVA) for 11

offline condition.

Azhikode SS and Thalassery SS

Repairs of 12.5 MVA (Azhikode 58)
and 10 MVA (Thalassery  SS)
transformers which failed in August
2004/November 2006 were awarded
only in August 2009.

years.resulted in failure of one unit in

Ll
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In respect of the above observations, Government replied that:

ir

The 15 CBs at Madakkathara could not be repaired at a time as it
depended upon the availability of supplier's service engineers.

The overhauling of the transformer at Mylatty would be done after the
installation of the new transformer which has been received.

The CTs with high tan delta value and PT of Kandanad feeder and the
defective spare for the 10 MVA transformer at Brahmapuram would be

replaced on obtaining new equipment. The failed 10 MVA transformer at

Brahmapuram was not overhauled as it was minimally loaded.

The repairs of the defective transformers (Nallalam) were delayed as -

- KSEB explored several options for cost reduction.

Salvage value could be realised for the transformer which failed in

 offline condition at Kalamassery.

The reasons adduced for delay in rep,iir_viz. non-availability of supplier's

engineers, non-purchase of spares/replacements etc., lacked justification. A
suitable clause for subsequent repair should have been included in the purchase
order itself. The delay in procurement of new spares/replacements reflects lack of
earnestness in the maintenance of vital and critical equipments. As delay in
replacement of defective equipments causes accidents and disruption of power, the
~ same cannot be continued on the plea of exploration of options for cost reduction. .

~ Transmission losses

2.1.28 While energy is carried from the generating station to the consumers

‘through the Transmission & Distribution (T&D) network, some energy is lost

which is termed as T&D loss. Transmission loss is the difference between energy
received from the generating station/Grid and energy sent for distribution.

€

KSEB had worked out and furnished combined T & D losses only to SERC

in its tariff proposals. Consequent to-the direction of SERC for identification of
transmission losses separately, study was conducted {2010-11) based on the power .

. flow simulations on the Transmission Network Model by the Corporate Planning

»

wing. Based on this study, the average peak techpical losses for the complete

transmission system up to the 11 kV Bus in S8s were estimated at 3.64 per cent
for morninig peak and 4,17 per cent for evening peak, corresponding to an annual -
energy loss of 35537 MU and 553.75 MU respectively. However, the
transmission loss of each year was determined as five per cent in the ARR
proposals submiitted to the SERC before and after the simulation study. The reason
for non-adoption of the data as per the simulation study was not explained by -
KSEB. The actual loss of five per cent exceeded the CEA norm of four per cent
for transmission loss. o o _
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" The details. of transmission losses from 2007-08 to 2011-12 (taking into

account the power received and assuming transm

given below:

ission loss of five per cent) are

45, 2010-11 rate,

Particulars "Uhit 2007-08 2008-0_9 2009-10 {. 2010-11 | 2011-12

| . Power MUs 15223.93 [ 15451.34 | 17094.76 | 17469.02 '1_9086.93
received for | '

transmission

| Net Power MUs 14462,74 14678.77{16240.02 16595.57 | 18132.58
transmittec_i : ‘ ‘
Actual MUs 76119 772.57 | 854.74 873.45 954.35_
transmission - :
loss - Percentage| 5 5 5 5 -5
Target | Percentage 4 4 4 4 4
transmission '

loss as per
the CEA
norm
Target |Percentage| NA NA | NA NA NA

trarismission |

loss as per
SERC:

Transmissop- MUs 152.24 | 154..51 170.95 | 174.69 190.87
lossin . | o : : :
excess of

| CEA norm

Ratéper*| 351 | 380 | 338 | 354 | 3540
unit - '
in¥

Tincrore | 5344 | 5871 | 5778 61.84 | 67.57

44. Valued at average r_ealisatioﬁ per unit
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The Repmt of the 17th Electric Power Servey Committee specified only T &D
losses, instead of separately stating Transmission loss. The T &D loss target for
the-State for the year 2011-12 was 15 per cent. Similar target fixed by SERC was

16 per cent. As against these targets, the actual T & D loss (estimated by KSEB)
at the end of the year 2011-12 was 15.56 per cent. Transmission losses result in

loss of energy and reduction of the same could have reduced the power shortages
and earned additional revenue :

) Grid Management

- 2.1.29 Grid Management is the function of ensuring moment-to-moment

power balance in the interconnected power system to take care. of rehablhty, :

security, economy and efficiency. In the State, the State Load Despatch Centre
(SLDC), a constituent of Southern Regional Load Despatch Centre (RLDC),

“Bangalore, ensures integrated operation of the grid. The main SLDC at
Kalamassery 'is assisted by two Area Load’ Dispatch Centres (ALDCs) at
: 'Ihlru_vananthapuram and Kannur. The various aspects of grid management and the
: observanee of the same by KSEB were as follows: .

‘Parameter B ' Implementation in KSEB -

_SLDCs, should operate as an SLDCs in the State were functioning inj -

independent wing, having own office|the premises of KSEB, under its direct
and state of the -art equipment|control and supewlslon
(Electricity Act, 2_003). '

SLDCs to be integrated facilitating|SLDCs were not integrated as the data

smooth transfer of data. .. |acquired at Sub ' SLDCs  were
' ‘|transferred” to main SLDC, which in

|turn transmitted the same to SRLDC.

SLDCs to have data storage/back up|SLDCs lacked data storage or back up
facilities. . _ facilities reducing them to observation
‘ ' centres.
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State of Art Supervisory Control and
Data Acquisition (SCADA) essential
for all grid stations (SS/GS) for
monitoring the  efficiency of * the
transmission system and the loads (Grid
norms). :

The existing SCADA arrangement
commissioned during the beginning of
2002 under Unified Load Dispatch and
Communication (ULDC) scheme by
PGCIL had become obsolete on
account of deficiencies* '

Adéqﬁate' number of Remote Terminal
Units (RTU) forming part of SCADA

- |are -essential for all grid stations

{SS/GS) for monitoring the transmission
system.. :

1 This was inadequate.

The total number of RTUs installed
was 33 including those at sixteen out of| »
seventeen 220 kV SS.(94 per cent) and
eight (62 per cent) out of thirteen
generators with. capacity above 25 MW. |

As per Grid Code, all the constituent
members of the Grid are expected to

maintain a system frequency between
. |49 and 50.5 Hertz (Hz) (49.2 and 50.3
1Hz with effect from 1 April 2009). To
|enforce the grid discipline, the SLDC
‘{issues three types of violation messages
for over-drawal at frequencies below
49.2 Hz (A%, B%, C#),

2011-12 which indicated prevalence of

KSEB received 27 and eight type 'C’
messages in the years 2008-09 and|

frequency  violations, Though no
penalty was levied for viclation of
frequency norms, the over drawals
resulted in payment of a huge amount
of Rs. 2.83 crore as additional UI
charges  during the period from
2009-10 to 2011-12, -

p Power procurement should be .p_lanned

after determining the  net additional
requirement of power through a-supply
plan taking into account the planned
generation  capacity and contracted

- |allocation from central sector and day-

ahead plans for assessing its day to day
‘| power requirement.

the demand was substantially met

Power shortage during peak hours was
widely prevalent and occurred during
most of the days in the years 2008-09
to 2011-12. On account of shortages,

through Unscheduled Interchanges (UT)
when the frequency was low, for which
UI charges amounting to T 588.63 crore
prescribed by SLDC were paid for the
audit period indicating that the planning
for power procurement was defective.

46.  Absence of back up for the data, absence of a metering interface, limited coverage, use of

oid transducers for transmitting data ete.,

47.  Overdrawl more than 50 MW or 10 per cent of schedule whichever is less.
48.  Over-drawl between 50 and 200 Mws for more than ten minutes or 200MW for more than

five minutes. o

49, Issued 15 minutes after the issue of message B when over drawl is more than 100 MW or
- ten per cent of the shceduled whichever is less, - :
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Power purchases from traders and
power exchanges can be. effected
through Short Term Open Access
(STOA),*® Medium Term Open Access
1(MTOA)* and Long Term Access
(LTA)2 STOA is more prone to
cancellation compared to the other
options in the event of system
constraints. Test. check of STOA
wansactions of - KSEB for the period
from December 2011 to February 2012
revealed curtailments of the load
indented by KSEB/Traders by SRLDC
due to non-availability of transmission

There was lack of timely action by
KSEB in arranging/filing of application|
for transfer of power through MTOA.
MTOA applications filed (April 2012)
by two traders for transfer of power to
KSEB for the period from September
2012 to May 2013 was turned down by
PGCIL as the entire Available Transfer
Capacity of 750 MW under MTOA

‘was already allocated for the period till
15th June, 2013. XSEB thus would

have to purchase costly power through
STOA/day ahead/ Ul purchases.

corridor,

In reply to the above, Government stated that :

Agreement for execution of the SCADA upgradation work had. been
signed between PGCIL and KSEB (June 2012) which was expected to
be completed by December 2013. The new project envisaged a main
SLDC (Kalamassery) and a back up SLDC (Thiruvananthapuram) with

21 additional RTU locations. The data to both main and back up LDC

would be fed directly from the RTUs.

'Additional Ul charges were caused by non-availability of transmission

corridor for import of power from outside which was cheaper than
operating naphtha based generators. Power demand of the State was
growing rapidly compared 1o the availability of power, creating. a
widening gap between demand and availability. Many of the generation
projects were not getting materialized owing to environmental and other
objections. KSEB was importing power 'to the maximum import
capability through all inter-state feeders. Major transmissioh projects
were being hield up at many places due to ROW issues. '

"It lacked the huge financial resources to ensure .dynamic stability of the-

system for developing sufficient generation capacity equipped with

50. Access up to one month at one time.
51. Access for 3 months to 3 years.
52.Access for 12 years to 25 years.

] 2017
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governor system and creating sufficient redundancy in transmission
system. Further the hydel generators were constrained by the availability
of water and the costly naphtha based projects could not provide
immediate additional generation support, and under such a situation,
dependency on UT support was inevitable,

Government's replies are not acceptable. As the new SCADA system would come

into operation only by December 2013, K.S.E.B. would continue ﬁinctioning with
the current deficient system. Though the drawals causing Ul charges were stated
as inevitable, the fact remains that K.S.E.B. violated grid discipline by doing so,
Further, modernisation of the system (equipping the system with governors)
cannot be ignored on the plea of high cost. ' :

'D'isast:er Management

2.1.30 Disaster Management (DM) aims at mitigating the impact of a major
break down on the system and restoring it in the shortest possible time. As per the
Best Practices, DM should be set up by all power utilities for immediate
restoration of transmission system in the event of a major failure. It is carried out
by deploying Emergency Restoration System, DG sets, vehicles, fire fighting
equipments and skilled/specialised manpower. Disaster Management Centre,
NLDC, New Delhi will act as a central control room in case of disasters. As a part
of DM programme, mock drill for starting up generating stations during black

. start * operations was being carried out by KSEB every six months.

Inadequate facilities for DM

2.1.31 Though, KSEB stated that it had developed plans and procedures for
restoration of the system from blackout for 13 generating stations in four sub-
systems, black start facilities were provided only at nine out of 24 major
generating stations. Thus, the preparedness of KSEB to meet the occurrence of
disasters, if any, was inadequate and gave rise to the risk of accidents and heavy
damages in the event of disaster, :

Energy Accounting and Audit

2.1.32 Energy -accounting and audit is essential ‘to assess and reduce the
transmission losses. . The transmission losses are calculated from the readings of
the Meter Reading Instrument (MRI) at the metering points. These points are at
the boundaries between Generation to Transmission (GT) and Transmission to
Distribution (TD). To ensure the accuracy, the CEA had specified (June 2010} that

53. Procedure necessary to recover from partial or a total blackout.

-

-

w
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the interface meters in the generation!transrhission wing shall not be inferior to the
accuracy class of 0.2 S. We, however, found that the meters were of inferior
accuracy class leading to various problems.in energy accounting as detailed
below:

s Meters of 0.2 S class were installed at major interstate TD metering
points by PGCIL. KSEB had not installed its set of check meters at these
points. '

»  Only meters of 0.5 S class were installed at the substations of KSEB.
KSEB had stated that 0.2 S class meters were not installed on account of
the huge financial commitment involved. The replacement of meters
would be effective only if the related meters of CT/PT were also replaced
by those with 0.2 S accuracy class.

+  On a test check of meter readings of 220 and 110kV §Ss of three circles™
for the period from October 2011 to March 2012, it was noticed that the
incoming meter readings were less than the outgoing meter readings in
some months in respect of 20 out of 22 SSs showing that the meters were
defective.

»  As per KSEB's studies, in case of 18 feeders, the energy received at the
sending end (sending to one SS) of the feeders was more than the energy
received at the receiving end (receipt from another SS) of the feeders.

Government stated that the requirement for purchasing meters for interface
boundary metering points and GT points was under consideration. It was also
stated that the meters used in Thiruvananthapuram Circle were of the accuracy
class of 1.0 which allowed a percentage error of up to 1.3 per cent. The errors were -
also due to defects in CTs and PTs. Non-compliance with the recommendations of
the CEA rendered the metering ineffective/prone to errors. This can cause excess
- payment of transmission/power purchase charges. '

Financial Management

2.1.33 National Electricity Policy 2005, envisaged financial turnaround and
commercial viability in each area of Power Sector. Since KSEB functioned as a
composite unit without being unbundled into separate profit centres, the details of
revenue realization, met surplus/loss and earnings could not be computed
separately for transmission.

54. Trivandrum, Kannur, Pathanamthitta.
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~ Elements of Cost

2.1.34 The details of expenditure of the Transmission wing and cost per unit
of transmission are given in Annexure 9. Employee cost, Depreciation, and
Repairs & Maintenance constituted the major elements of cost in 2011-12 which
represented 4177, 39.58 and 13.94 per cent respectively of the total cost
(excluding finance and intérest charges of ¥ 0.75 lakh).

4.70

% Employee cost
W Repairs & maintenance

# Depreciation

2 Admn & General Exp

The details of fixed cost, variable cost and total cost per unit for the period of five
years were as follows: :

Costper | 2007-08 | 200809 | 2009-10 | 201011 2011-12
. unit (%) |

Fixedcost |  0.12 0.13 013 0.15 0.15

Variable 0.02 0.02 0.03 .03 0.03
CcOst ‘

Total cost 0.14 0.15 0.16 0.18 0.18

It may. be seen that the fixed and variable cost showed an increasing trend til] the
year 2010-11 There was no change in both fixed and variable cost in 2011-12
compared (o previous year, as the units consumed increase_d substantially, .

Avoidable expenditure and non-realisation of dues

2.1.35 We noticed deficiencies which led to KSEB paying ¥ 13.69 crore to
PGCIL/SRPC as compensation towards unavailed power allocation and share in
cost of capitalization of idle infrastructure. At the same time KSEB failed (o
realize the amounts due to it promptly. :
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Facts

Observation

Compensation for unavai

led Power-Rs. 0.41 crore

1135 MW of NTPC's ER power
allocated to Tamil Nadu Electricity
Board (TNEB) for pooling with the
costly RGCCPP* power was rejected
by TNEB along with RGCCPP power.
On 14-9-2011, MoP allocated this
quantity to KSEB for 6 days from
15-9-11 and thereafter to Andhra
Pradesh. CE, SLDC intimated non-
acceptance of the allocation by fax on
the day of allocation and by letter on
next day on plea that Board's decision
was pending. KSEB, however, had to
pay Rs. 41.24 lakh as transmission/
POC charges for undrawn power (o
SRPC and PGCIL. '

KSEB did not reject the allocation, but
rejected the day ahead scheduling only.
KSEB's plea for this was that a decision
of its Board was required. KSEB
should be able to make outright
decisions in emergencies = without
waiting for a meeting of its Board. The
failure to do so caused huge losses and
lacked justification.

Share in capitalisation of idle

infrastructure-Rs. 13.28 crore

PGCIL notified commercial operation
of a line and S8% designed for

transmission of power from the
Koodamkulam  project, w.ef, Ist
January, 2012, - despite non-

commissioning of the project. KSEB's
evacuation lines from the SS were also
pending. KSEB accepted (February
2012) its monthly share of transmission
charges (cost of capitalisation incurred
by PGCIL) of ¥ 55.42 lakh.

KSEB was liable to pay ¥ 6.10 crore®
for a project which had not been
commissioned and from which power
was not received. Government stated
that PGCIL expected return on
investment and may charge interest on
deferred  capital charges if the
commercial operation of the completed
infrastructure was not allowed. The
reply indicates that KSEB is compelled
to bear the cost of evacuation system,
despite the non-completion of the
related generation project, which is not
correct.

55, Rajiv Gandhi Combined Cycle Power Project.
56, Trichur-Cochin 400 kv DC wransmission line and

the 400 kv SS at Pallikkara.

57. For 11 months from January 2012 till November 2012 when commissioning of KSEB's evacuation

lines is expected,
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KSEB assessed (September 2010) that
the third transformer instailed by
PGCIL at their $S at
Thiruvananthapuram  would not be
utilised effectively for a period of ten
years. Transmission charges of Rs. 7.18
crore was paid (cost of capitalisation
incurred by PGCIL) for the third
transformer from July 2009 to June
2011. KSEB had not -ascertained the
amount of excess transmission charges
from June 2011,

The matter regarding payment E
transmission charges for idlefexcess
capacity was not taken up with PGCIL,
Government replied that PGCIL had
constructed these transfdx_'mers after
approval of the matter at various levels
including SRPC. It was also stated that
the actual demand growth may not tally
with the assumption made at the time

of planning, Thus, the huge idle
expenditure was caused on account of
the poor load forecasting by KSEB.

KSEB dues not collected
66 kV SSs at the Air - Port,
Thiruvananthapuram and the Bharat
Petroleum Corporation Limited (BPCL)
refinery at Ambalamugal commissioned
in May 2010 and May 2012
respectively were operated by KSEB.
| Maintenance charges were not collected
from BPCL due to non-finalisation of
agreement. Maintenance charges for the
two years from May 2010 amountmg to
T 2.18 crore was paid (July 2012) by
Airport Authority of India (AAD) after a
delay of two years.

KSEB had not demanded compensation
from AAI for the interest loss on
account of the delay in payment though
as per the agreement, payment had to
be made monthly. The agreement with
BPCL remains to be
Government stated that the finalisation
of the agreement with AAI took two
years on account of admlmstratwe
delays and clalmmg of interest would
not be justifiable. Agreement can be
executed with BPCL ~only - after
approval of MOU between both parties.

executed,

The replies are not acceptable as KSEB
had rendered maintenance services
without compensation. Further
administrative delay of two years for
finalisation of agreement lacked

Jjustification.

R
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Material Management

2.1.36 The key functions in material management are laying down inventory
control policy, procurement of materials and disposal of obsolete inventory. We,
however, found various deficiencies in the procurement procedure like delay in
finalisation of purchases resulting in lapse of offer and consequent re tendering,
excess procurement resulting in idling of costly equipment etc.

Purchase of transformers in advance of requirement

2.1.37 Purchase of transformers is made by the Chief Engineer (SCM).

Prudent purchase management demanded that purchase of transformers for

* substations should be synchronised with the progress in completion of other works

_ to avoid idling of costly equipment and loss of guarantee period. We noticed the
- following instances where KSEB did not comply with these requirements:

»  Even before acquiring {August 2005) land for 220kV S5 at Vadakara,
CE (SC&M) placed orders (April 2005) and procured (March 2006) two
220/110kV three phase 100 MVA transformers from TELK, Angamaly at

- a cost of T 6.25 crore. The SS was commissioned only in June 2009 and
the transformers were idling for about 3 years.

+  Though orders were placed (May 2007) on TELK, Angamaly, for four
66.67 MVA 220/110kV single phase transformers for enhancement of
capacity of the 220kV SS Kundara at a cost of ¥ 12.88 crore, the
equipment was delivered/diverted (October 2007/February 2008) to
220kV S8, Pothencode, on the ground that they were urgently needed at
that station. The transformers, however, were commissioned (November
2010) at Pothencode after 33 months. One of the transformers which
failed after being in service for six months was repaired at a cost of
T 20 lakh due to expiry of guarantee period. Three transformers
subsequently prm:ured' (January 2009) against orders (June 2008) for
Kundara SS at a cost of ¥ 8.87 crore remained idle for 12 months
without commissioning (December 2009).

+  Against orders placed (December 2006/April 2007) with Indotech
Transformers, Chennai, two 5 MVA transformers were purchased
(March 2007/August 2007) for the 33 kV SS at Venjaramood at 2 total
cost of T 54.59 lakh before technical sanction {November 2008) of the
work. The transformers remained idle till the commissioning of the 8§ in
March 2010.
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* - Against orders placed (May 2007) with Indotech Transformers, Chennai,
four 12.5 MVA transformers procured (September/October 2007) at a
cost of T 2.51 crore remained idle for more than one year at three SSs
{Ayathil (two Nos.), Kozhinjampara and Pathanapuram] on account of
non-completion of related works.

Government replied that procurement in advance of actual requirement
occurred due to the need to give time to the suppliers for the manufacture. The
reply is not convincing as the maximum time required by leading manufacturers
- for supplying transformers was 10 months from the date of order. KSEB also
pointed out that in these cases, the construction was delayed due to adverse

climatic conditions and disputes.

We also found that the transformers supplied. were guaranteed by the
. manufacturers for a period of 12 months from the date of commissioning or 18
" months from the date of supply whichever was earlier. Thus, due to the delays,
these transformers were installed/operated after the warranty - period thereby
depriving KSEB of the benefits of free replacement/repair within warranty period. -
Hence KSEB should ensure proper co-ordination between purchase and other

wings.
Non finalisation of tender within the validity period

2.1.38 KSEB invited (January 2011) competitive tenders for procurement of
4tkm XLPE UG cable for its 'urgent commeon requirement. As per the General
- Conditions of tender, the bid was valid for four months from the date of opening
of the price bid or six months from the date of opening of pre-qualification bid
whichever was earlier. KSEB however, did not finalize the tender within
the validity period of the bid. Subsequently 31 kms of cable were procured
at higher rate obtained in fresh tenders resulting in avoidable extra expenditure
of ¥ 30.01lakh% . : ‘

_Failure to reform Purchase wing

2.1.39 KSEB assessed (May 2008) that the Supply Chain Management
(SCM) was deficient in all areas including forecasting, indenting, procurement,
storage and payment. Hence, KSEB awarded (January 2009) the assignment of

S5B. Rs. 1275943.24 (Subsequent price quoted)- 1179135.9(, (original price quoted by Cable
Corporation of India, Chennai) x 31km.




‘optimizing SCM to Deolite Touche Tohmastu India Pvt. Ltd., the lowest bidder at
a cost of T 41.29 lakh. Though the consultant submitted final recommendations
during February 2010, the software developed by them for the purpose which was
the main item in the reformation of the purchase wing was yet (August 2012) to
be implemented in Transmission wing even after the lapse of four years. The
recommendations for standardization, classification and coding of equ:pments and
materials procured also have not been implemented.

Monitoring and Control

2.1.40 Monitoring by top management is conducted by the Technical Audit
Wing (TAW) formed in February 2010 under CE {SO) and the System Study
Wing (SSW) formed in July 2010 under CE (Corporate Planning). Technical audit
of §Ss is conducted by ad hoc audit teams comprising a Chief Auditor (Deputy
Chief Engineer rank) and two auditors (Executive Engineers). The system study
group - monitors the activities of SSs through data collecied from Monthly
Operation Review (MOR) reports/load flow studies/loss studies. We notlced the
following deficiencies in the monitoring functions:

*  The coverage of technical audit was not exhaustive and 151 out of 230
$Ss were yet (August 2012) to be audited.

* The MORs sent by the SSs included routine data such as operating
parameters of - transformers and lines, equipment status, details of
-capacity addition/deletion etc. Details of performance of the equipments
installed including SS batteries and relays, maintenance activities,”®
OLTC# operations, cause-wise analysis of breakdowns etc., were not

. called for through the MOR. The year-wise curnulative performance of
the SSs and lines were neither maintained nor conselidated for evaluation
of annual performance of the SSs and lines, KSEB needs to develop a
more comprehensive Management Information System. '

+  On a test check, we noticed lapses in compliance with recommendations
of the system study/technical audit wings.

» Replacement of weak and faulty LAs and installation of a capacitor bank
on the 1O KV bus at the Chevayur SS (September 2011 TAW).

> Replacement of old panels at the SS, Relays of Attingal-Paripally t.'eeder.
and the Breather of 220/110 kV transformers at Pothencode SS
(July 2011 TAW).

-59. Maintenance acuvmes carried out, urgent maintenance pedmg programme of maintenance
activities, due dates of major maintenance activities etc.
60. On Load Tap Changer.

33 1017,
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> Overloading of sevens S§Ss and underloading in 37 S§Ss and 59

* transformers remained without rectification: The overloaded transformers
comprised 16 Nos.. 110/66 kv transformers, 5 Nos. 16 MVA transformers
and 17 Nos. 110/11 kv transformers (System study group).

-» The idle capacitor lying at the 110 kv Mundayad' SS had not been
installed at the 220 kv Kaniampetta §S (Juty 201t SSwW). _

Government stated that the deficiencies relating to Pothencode SS and
Attingal-Paripally feeder would be corrected soon. A proposal had been prepared
for removing the capacitor from Mundayad S8, Thus, the defects remain without
rectification. The deficiencies in monitoring affect the overall efficiency and may

Duty timings'nt SSs

. b Y
2.1.41 The approved timings of KSEB for duty at its SSs comprise three
shifts (07. 00 to 13, 00 hrs., 13. 00 to 21. 00 hrs. and 21. 00 to 07. 00 hrs.). The
- duration of the third shift was thus for 10 hours. However, in most SSs, the duty
was performed in two shifts (09. 00 to 17. 00 hrs and 17..00 1o 09. 00 hrs.). Shift
duty in three shifts was observed only in two out of fourteen SSs visited by us,
The execution of the second shift for 16 hours continuously would have a negative

' Comparisoh with best practices ad'opted by PGCIL

2.1.42 Best practice is the method or technique that has consistently shown
results superior to those achieved with other means, and that is used as a
benchmark. The State of the Art practices for operation, maintenance and
monitoring purposes followed by PGCIL, the CTU, as compared with those of
KSEB revealed the following shortcomings in KSEB:

Practice followed by PGCIL, - Implementation in KSEB

Stations were automated/planned for Autbm_a_tion was not planned for any of
- | automation. - | the SS of KSEB _ :

61. Vennakkara, Veli, Neyyattinkara, Vizhinjarn, Koilandy, Perinthalmanna and Paika.
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One and half breaker system’? was
adopted for better reliability at §Ss.

Spare breaker system was generally not
adopted in KSEB. One and half breaker
was adopted in case of one 400 kV SS
only (Madakkathara) :

| Double/transfer bus facility at SS.

Most 110 kV SSs and four 220 kV SSs
had single bus facility only. Transfer
bus facility was available at one S8
only (Brahmapuram)

Only SF6 CBs at EHV S8,

CBs at Kalamassery and Paruthipara
88s included MOCB/ABCB

Operations of isolators and other
yard equipments to be remotely
conitrolled at all EHT SSs.

Test check revealed that facility for|
remote operation was not provided at
four 220 kV** SSs

|GPS  based time synchronising
equipment and Air conditioning
system to be provided in SSs.

GPS based time synchronising
equipment and Air conditioning system
not provided in most SSs

Advanced relays such as Numerical
relays to be used.

Relays used in most of the SSs are
mainly electro mechanical. Numerical
relays installed are minimal

equipment.

| Use of State of the Art firefighting

spray -lin_es were not used in any of the

State of the Art firefighting equipment
such as emulsifiers/detection lines and

SSs

History registers to be maintained in
the form of a log book for each item
| of equipment.

| repair in the form of a log book

Only common equipment registers were
maintained for all equipment in most
SSs and the entries in these registers
did not include a detailed record of all
activities relating to operation and

Tests such as tan delta were done at
| the 88 itself.

None of the S8s had facilities for
testing of vital parameters such as Tan
Delta and these were done only durmg
the visits of the PET Wing

. 62. Which provides a spare breaker and related bay eqgipment for shanng among the buses.

63, Kalamassery, Brahmapuram, Nallalam, Pothencode (facility available at 220 kv side only at

" Pothencode)
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Government stated that the incorporation of most of these practices involved
huge financial investment. It was also replied that some of the facilities such as
one and a half breaker system, numerical relays, transfer bus, auto re-closures,
event logging etc,, were available in major substations. However, these facilities
were available in 'a . few 220 kV stations only. The Board needs to
modeﬁlizelimprove its level of functioning 'by adopting the modern
techniques/practices of PGCIL to a wider extent.

Failure to Unbundle KSEB

2.1.43 Though, as per Electricity Act 2003, KSEB was to be unbundled into
separate profit centres for the three functional areas of generation, transmission
and distribution, this .remains to be achieved. KSEB functioned as a composite
unit executing the functions of generation, transmission and distribution.
A company viz., Kerala State Electricity Board Limited (KSEB Ltd.) was
incorporated (January 2011) under the Companies Act, 1956 for taking over the
functions of KSEB. However, the assets and liabilities of KSEB have not been
- transferred to KSEB Ltd. till August 2012. The restructuring and creation of
separate utilities with separate profit centres would have enhanced the
efﬁcienéylperfonnance of KSEB. This caused non-preparation of separate
accounts for each of the. ihree wings. On account of ndn-implementation of
unbundling of KSEB, there was no-separate tariff for the transmission wing. Only
-a, composite tariff was followed for all the three functional wings. The delay in
filing the composite tariff delays the recovery of cost of operations of all the three
wings of KSEB including the Transmission wing. '

Internal Controls and Internal Apdit_' - o

2.1.44 Internal control is a process designed for providing reasonable
assurance of -efficiency of operations, - reliability of financial reporting and
compliance with applicable laws and statutes. Internal audit relating to the offices
under the Transmission wing w,as'conﬁned to financial transactions. Pre-check of
contractor's bills was commenced only in April 2012. Other aspects were not
andited. 'Various other matters relating to technical issues were not reviewed in
audit. Instances of presentation of the internal audit reports in the meetings of the
Board of KSEB were very few on account of the relatively minor level of
objections. Thus, the audit was inadequate when compared to the size and volume
of operations. KSEB needs to take steps to strengthen its audit wing.

-
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[Audit Paragraph 2.1.1-2.1.44 contained in the Report of the Comptroller and
Auditor General of India for the year ended 31 March, 2012)

Notes furnished by Government on audit paragraph is given in Appendix IL
AUDIT PARAGRAPH 4.10 (2007-08)
Avoidable extra expenditure

The delay in cenducting inspectibn of materials by the Board
resulted in non-supply of materials and its alternative purchase at an
additional cost of Rs. 1.32 crore. '

, The Board placed (14th February, 2006) purchase order for procurement of
- 151 kilometres (kms) of various sizes of 1,100 V grade Control Cables on Arun
Manufacturing Company, Delhi (AMC}), at a total firm price of Rs. 1.46 crore. As
per the purchase order, AMC was to commence delivery within two months with a
‘minimum quantity of 17 kms and complete it within six months (13 October
- 2006) thereafter. The materials had to be inspected and approved by the nominee
of the Board before despatch and for this AMC was to give 20 days advance
mumatmn '

AMC mtlmated (25th March, 2006) the readiness of first batch of 20 kms
of cables for inspection. The Board, however, conducted inspection only during
' 22 to 24 May, 2006. Due to delay in inspection, AMC requested (7th June, 2006)
the Board for extemsion of delivery schedule by eight months and demanded
(3rd August, 2006) enhancement of price by 50 per cent on the ground that raw -
material cost had increased more than 100 per cent from the offer date. The Board
extended (4th August, 2006) the delivery schedule up to 14th February, 2007
without imposition of penalty. AMC, however, did not supply the material.

. Consequently, the Board terminated (November 2006) the purchase order
placed with AMC and arranged (March-May 2007) purchase of 151 kms of
control cables through two. other suppliers at an additional expenditure of
T 139 crore at the risk and cost of AMC, which was not accepted
(27th July, 2007) by AMC. Thus, the undue delay on the part of Board in
conducting inspection of materials provided by AMC and subsequent termination
of the purchase order resulted in procurement of material from alternate source at
‘an additional eost of Rs. 1.32 * crore. .

* As reduced by Secul'ity deposit of Rs. 7.30 lakh
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The Management stated (April 2008) that delay in inspection was due to
delay in execution of agreement by AMC and steps were in progress for recovery
of Rs. 1.32 crore from AMC. The reply is not relevant to the point as the
execution of agreement was a pre-condition for payment and not for conducting
inspection of material. The delivery was to begin within two months from the date
of purchase order and AMC had intimated readiness of materials in time for
inspection. The Board also had the option of withholding payment in the event of
non-execution of agreement.

[Audit paragraph 4.10 contained in the report of the Comptroller and Auditor
General of India for the year ended 31st March 2008]

Notes furnished by Government on audit paragraph is given in Appendix IT.
AUDIT PARAGRAPK 3.1-3.35(2006-07)
- Introduction ' ' ‘ ‘

3.1 The transmission system which forms an essential link between power .
gener‘ating/reé‘eiving source and load centres/distribution point plays a vital role in
power management, All the power stations are ‘connected “with different
sub-stations set-up for supply of power to consumers through 220 KV, 110 KV,
66 KV and 33 KV network. For efficient functioning of transmission system,
it has to be ensured that, there is minimum loss in transmission of power,
Electricity generated at 11 KV in _generating  stations is stepped up to
3¥/66/110/220 KV and transmitted to transmission and distribution substations -
which in turn stepped down to 11 KV for ultimate distribution to consumers. The
State Government signed (August, 2001) a Memorandum of Understanding
(MoU) with the Union Government (Gol) for power sector reforms which inter \
alia stipulated reduction of system losses to 17 per cent by December, 2004. In
order to achieve this objective, the Board decided (March, 2002) to complete
within two years all spillover works from previous five year plan, with more than
25 pef cent'progress and various system improvement works, such as upgradation
of o ' all
66 KV system to 110 KV, wherever possible, withdrawal of 66 KV

- system within five to ten years in a phased manner, optimization of transformer
“capacity and installation of capacitors in transmission system, eic. The Board
also introduced 33 KV sub-transmission system envisaging addition of
149 sub-stations within a period of two years, '



47

A review on Transmission and Distribution Loss in Kerala State Electricity
Board was included in the Report of the Comptroller and Auditor General of India
for the year ended 31 March, 1996 (Coimmercial), Government of Kerala.

The review was discussed by Committee on Public Undertakings (COPU)
and the main recommendations contamed in the llth Report presented (July 2002)
to the Legislature were:

* 'Restructuring of the entire system of transmission and distribution and a
detailed study to analyse the various factors that contributed to the high
 percentage of loss.

*  Implementation of suitéble schemes to bring down the transmission and
distribution loss ic the stipulated level. ‘

*»  Implementation without delay of all pending works in the system
improvement as well as new ‘works to bring down transrmss:oa and
“distribution loss.

The Board failed to.fully implement the above recommendations since there was
enormous delay in completion of system improvement works and the desired level
of reduction of transmission and distribution loss could not be achieved as is
evident from the audit findings infra.
Scope of Audit

3.2 This review conducted during December 2006 to March 2007 covers
the performance of the Board during 2002-03 to 2006-07 in the implementation
of all the 114 completed transmission system improvement projects like.
construction of new substations and transmission lines, upgradation of existing
substations and capacity enhancement, installation of capacitors, etc. Audit
reviewed the records available with the offices of the Chief Engineer Transmission
South, North and Systems Operation, Deputy Chief Engineers of all the ten*
. transmission circles and 10 out of 30 Divisional offices selected on the basis of
number and value of works executed.

Audit Objectives
3.3 The audit objectives of the performance review were to ascertam whether:’

« the Board undertook transmxss:on system improvement works
systematically. to achieve economy, efficiency and effectiveness in
- execution of transmission system improvement; :

* Alappuzha, Kalamassen, Kanjikode, Kannur, Kottarakkara, Kozhikode, Malappuram, Poovanthuruthu,
7 Thiruvananthapuram and Thrissur.
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+ the available resources were utilized'effective]y for earmarked purposes;
and : '

"+ the Board was successful in reduction of transmission and distribution
losses as envisaged and thereby increasing the revenue.

Audit Criteria
3.4 The following audit criteria were adopted:

*  provision of Memorandum of Understanding (MoU}, plan documents,
~ project  reports/feasibility study for various schemes;

* prescribed procedure for inviting tenders, their evaluation, award of
contracts, terms and conditions of agreements for works, etc.;

*  environmental laws, land acquisition procedures, etc.;

* . monitoring system for implementation and timely completion of projects;
and .

*  norms fixed by Central Elec’triciﬁl-y Authority for Transmission and.
Distribution loss and targets fixed by GOI as per MOU.

Audit Methodology _
3.5 The audit adopted following mix of methodologies :

* review of agenda notes and minutes of Board, administration reports and
annual accounts; '

*  scrutiny of loan files, physical and financial progress reports, reports on
transmission system improvement schemes, etc.;

* review of tenders, contracts, work orders, payment details, etc.; and
* formal interaction with the Management at vaﬁous levels.
Audit Findings .

3.6 Audit findings’ emerging from the performance review were reported
(May 2007) to the 'Boa:leovermm_em and discussed in the' meeting
(30th July, 2007) of the Audit Review Committee for State Public Sector
' Enterprise; (ARCPSE). The meeting was attended by the Deputy Secretary, Power

-
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Department, representing Government of Kerala and the Board was represented by
its Chairman. The' views expressed by the members have been considered while
finalizing the review.

Audit Findings are Discussed in Succeeding P#ragtapﬁs:
Transmission network : o |

3,7 The Board had two sources of power viz., own generation from
Hydel/Thermal projects and purchase from Central pool, qther'State Electricity
Boards, Power Trading Corporation of India Limited (PTC) and Independent
Power Producers. Power purchased from Central pool and from outside the State
‘was being transmitted into the State through 400/220 KV inter-state lines and
sub-stations. There were two 400 KV sub-stations in the State one at Pallipuram
owned by Power Grid Corporation of India Limited (PGCIL) and the other at
Madakkathara constructed by the Board. The Board transmits power received
from these sub-stations as well as own generation thirough its network of 220,110,
66 and 33 KV substations. As of March 2007 the Board had 287 substations (400
KV-1;, 220 KV-14, 110KV-114, 66K V-99 and 33 KV-59).

Growth of Transmission Network '

3.8 Transformer “capacity, installed capacity for transmission, length of
transmission lines, total power handled, total power supplied and transmission loss
during 2002-2007 are given in Annexure 15, As against the transmission loss of
four per cent fixed by Central Electricity Authority (CEA), iransmission loss
ranged between 4.4 and 6 per cent during 2002-2007. The delays in execution of
transmission system improvement (TSI) works contributed towards transmission
'loss of 685.78 MU.in excess of the norm, during 2002-07 as discussed- in the
succeeding paragraphs. '

Targets and Achievements

Physical targets and achievements :

3.9 The Board had been framing a five year plan for transmission system
improvement such as construction of new substations, transmission lines,
upgradation of existing substations and lines and capacity enhancement, While the
Board fixed annua! targets, incomplete works were being carried forward from

9 acleoth
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year to year. Targets and achievements in phys1cal terms dunng 2002-2007 were
- as given in Annexure 16,

It was noticed that:

*  Against the overall target of 9674.40 MVA for capacity addition in 309
sub-stations with 3214.98 CKM transmission lines, the achievement was
2081.90 MVA (22 per cent) in 114 substations with 1142 824 CKM
(35 per cent) transmission lines.

*  Achievement against new substations was .22 per cent and transmission
lines was 32 per cent.

. Achlevement against upgradation of existing substations and capamty
- enhancement of substations was 20 per cent and 23 per cent respectively.

The shortfall in achievement was due to delay of the Board in identifying/purchase -
_of land and giving various approvals, inept decision making in respect of Right of -

Way (RoW) disputes, delay in conducting line route. survey, delay in making -
payments to contractors and also partially due to delay in execution of work by
contractors as discussed in succeeding paragraphs. Achievement of the targets was
extremely low despite the fact that there were no financial constraints as 90 per
cent of the schemes/works taken up were -financed by Rural Electrification

Corporation Limited (REC) and Kerala State Power and Infrastructure Finance
Corporation Limited (KPFC).

Financial Outlay and Actual Expendlture

3.10 The Board prepared annual budget for capital expendlu.lre on various works
including transmission schemes and system improvement based on physical
targets fixed in the annual pIans without any reference to the amount required as
per five year plans. :

The budgeted (originalfrevised estimates) and actual expenditure on TSI works
during 2002-2007 were as follows:

(Xin cro1je)

Particulars 2002-03 | 2003-04 2004-05 | 2005-06 | 2006-07

Budget 269.32 274.10 269.68 297.53 218.50
Estimate .

Revised 228.55 25550 275,54 . 230.20 200.18
Estimate - . - :
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Actual - 183.48 204.86 '253.23 228.35 227.12%
expenditure
for the year

‘| Percentage 84.86 9321 102.17 71.37 91.62

of revised :

‘estimate to
budget
estimate

Percentage | 80.28 80.18 9190 99.20 113.46
of actual : 5 ' .

expenditure _ .
to revised
estimate

Amount 507.43 | 500.83 106.17 1090 | 7294
required as | - o :

- per five
year plan
proposed

Tt would be seen from the above table that :

« the budgeted/revised estlmates and actual expenditure in each year was
not having any relation to requirement as per five year plan proposals
given to State Government/Planning Board;

+ even though revised estimates were being prepared in the month of
‘ December in each budget year after considering the original budget
estimates and actual expenditure incurred up to that date, the actual
expenditure for the year was on the lower side except 2006-07,
indicating that the assessment lacked accuracy.

Trapsmission System Improvement Schemes

_ 3.11 The REC and KPFC sanctioned (1998-2001) loans amounting to Rs.
- 808.31 crore (REC Rs. 683.94 crore and KPFC Rs. 124.37 crore) at 13.5 per cent
interest, in respect of 59 schemes involving 207 substations with transformation
capacity of 4748, 69 MVA during 1998-2007. Targets and achievements against '

* Provisional figures since expenditure is yet ot be sgggregated and booked by Board..
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the 59 (REC 54 and KPFC 5) schemes having projected cost of Rs. 854.96 crore
were as given below: ! :

Source | - Capacity in MVA
of {Number of substations)
finance e : ‘
- 220KV OKV | 66KV 33KV Total
Target | Actual | Target | Actual { Target Actus | Target {Actual |Target |Actual |
REC | 166669 | 3375 | 1350 | 41150 | 12.0 | 20.0 | 1035.0 | 295.00 | 4163.69 | 1064.0 |-
n 3 (&L) (5 ) (112) (33 {178) (54
| KPFC 16751 155 | 485 | 4851 369.0 | 247.00| 5850 | 41.00
' (1 &) L), (2 | -ae © (29) an
Total |1666.69| 337.5 | 1517.5| 527.00 | 160.50 | 68.50 | 1404.00 | 542.00 | 4748.69 1475.0
@D G 9| Q) | | @ |aw| @ | @on | ()

The Board; however, could draw only Rs. 613,99 crore of the sanctioﬁed loan of

Rs. 808.

31 crore. Owing to the slow pace of work, against the targeted 207

substations with transformation capacity of 4748.69 MVA the achievement was
71 substations with transformation capacity of 1475 MVA (3L1 per cent) only up
to 315t March, 2007. Achievement of transmission lines under these schemes was

also low

(41.1 per cent) i.e. 755.45 CKM as against targeted 1883.18 CKM.

Audit analysis revealed as-under :

. -

Out of 61 schemes (¥ 775.66 crore) originally sanctioned, 7 schemes
were withdrawn (2003-04) by REC as there was no progress during 1998
to 2003. Out of T 683.94 crore sanctioned against remaining 54 schemes,
the Board could avail of only ¥ 489.62 crore up to 2005-06. Further,
27 REC schemes with sanctioned loan of T 260.76 crore were foreclosed
against which the Board had availed ¥ 235.16 crore only and the balance
¥ 25.60 crore was not drawn. ‘

Out of 27 ongoing schemes of REC, ¥ '3.35 crore relating to four
schemes remained unutilised (March 2007). The Board. completed 5 out
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of 17 substations envisaged under the schemes (March 2007). In respect
of one schieme (Pullanpara), the loan drawn (March 2001) by the Board
' amounting to ¥ 112 crore was required to be refunded to the REC as the
land acquisition was not completed (March 2007). Avoidable interest due
to delayed refund of unutilised loan amounted to ¥ 67.20 lakh for the
period from March 2001 to March 2007 at ten per cent *per annum.

« Out of five schemes financed by KPFC, in respect of one scheme
(involving Changanassery, Chathannur and Karunagapally) ¥ 34.39 crore
sanctioned had been fully drawn by the Board (March 2005) for
29 substations. Against this the loan amount of ¥ 27.76 crore in respect
of 12 substations remained unutilised/diverted for other purposes

- (March 2007). ' ‘

The loans sanctioned by REC and KPFC carried interest at the rate of 13.5 per
cent per annum with a repayment period of seven years and moratorium
(implementation) period of two years. Had the Board commissioned the
substations and lines within the targeted period of two years it could have repaid
the loan out of the additional revenue generated. The Board, however, failed to
- complete/ commission the substation) in time whereby anticipated benefits such as
additional revenue due to reduction in wansmission and distribution loss, stable .
transmission of power and supply of better quality power to consumers could not
" be derived as discussed in para 3.14 to 3.34 infra. ' '

The Management stated (August 2007) that shortfall in achievement was due to
delay in getling various clearances, litigation in land acquisition, contract failures
and Right of Way problems. Fact remains that such type of hindrances are
common in construction work of substations and transmission lines. Board though
fixed targets for comptetion of works and tied up funds with financial institutions,
failed to control these foreseable factors. '

Monitoring .

~ 3.12 The proposals for installation of new substations, transmission lines and
augmentation works with the object of reduction of transmission and distribution
loss and improvement of voltage profile, were approved by the Board based on
feasibility report submitted by the planning and project department. The five

* Worked out at mean of the interest rates of REC loan availed during 2002-2007.
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year/annual plans for. 1mp1cmentat10n of the projects were prepared taking into
. account availability of finance from institutions such as REC, KPFC, etc. It was
noticed that even though periodical progress reports on TSI projects along with
details of bottle necks were put up to the Planning Department of the Board, no
effective corrective action was taken to address the problems/bottle necks with a
view to facilitate timely completion/ commissioning of the projects. The abnormal
delays in completion of the projects were not being analysed for corrective action.

The Management stated (August 2007) that monthly review of the progress and-
evaluation of pros and cons is being made as far as possible and corrective
measures were taken within the limitations of the Board. The reply is not tenable
since transformers and other equipments were procured in advance and remained
idle due to non-identification/purchase of land and poor progress of work while in -
other locations substation works were held up for want of transformers and other
equipments.

Time and Cost Overrun

3.13 In respect of 114 substations and allied works completed by the Board
during 2002-2007 against. an investment of ¥ 372.02 crore, the delay ranged
between eight months to nine years. In 22 cases where the cost has been booked
completely, the cost overrun was ¥ 31.61 crore (60.10 per cent) against project
cost of T'52.61 crore, In the remaining 92 cases completed up to March 2007, the
cost has not been booked immediately after its commissioning as envisaged under .
the Electricity Supply {(Annual Accounts) Rules, 1985.

The Board does not have any system of

* booking substation-wise cost of ongoing works and capitalizing the cost
of substations commissioned in the year of commissioning itself; and

*  comparing the actual cost of the completed substation with the estimated
* cost and obtaining the approval of the Board Members for cost overrun or
analyzing the variations.

Non-Synchronisation of Works

3.14 The works of substations/transformer bays, feeder lines and beneficiary
substations were required to be carried out simultaneously so as to achieve the
anticipated benefits. The Board, however, failed to complete the associated works
simultaneously. Annexures 17 to 19 gwe the details of mlsmatch in construction. It
can be seen that: : '
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» . Three 33 KV transmission lines constructed at a cost of ¥ 4.13 crore
remained idle for periods ranging from 10 to 48 months due to non
completion of associated substation works (Anncxure I7).

+  Two 1/3¥1IKV and nine 33 KV substations constructed at T 14.51
crore remained idle for periods ranging from 10 to 33 months due to non-
completion of associated line works (Annexure 1 '

«  Forty seven 110/33 KV transformers and two 66/33 KV transformers
erected at 30 locations, at ¥ 66.33 crore remained idle/underutilized for
peribds ranging between 3 and 67 months due to mis-match between:

" feeder substations and other substations (Annexure 18). This had resulted
in loss of envisaged benefits by way of reduction in line loss of
¥ 34 crore.*

«  Seven 33 KV transformers, four 110/11 KV transformers, four 110/33 KV
transformers and other equipments purchased at an  aggregaie cost of
T 6.75 crore remained idle at site for _periods ranging from 6 to
74 months (Annexure 19). :

The Management stated (August, 2007) that delay in getting land, litigation,

* public objections, delay in making available materials, poor'perfonnance of some
. of the contractors, etc., were the main reasons for the delay/mon-commissioning of
the projects. The reply is not tenable as the Board had taken into consideration

these hindrances at the time of fixation -of farget dates for completion
of substations and lines. '

Idling of 220 KV Transformers at Kalamassery Substation

315 The Board took up (February 1999) the work of capacity enhancement
of 220 KV substation at Kalamassery from 440 MVA to 800 MVA, in order to
cater to anticipated additional demand. This was to be ﬂone by replacing the
existing four transformers of 440 MVA with 12 new transformers of 800 MVA.
Accordingly twelve 66.67 MVA transformers were procured (March 2001} at a
cost of T 11.36 crore. Capacity of the substation was enhanced (June 2003) to 720
MVA only, by replacing three transformers of 320 MVA with nine transformers
of 600 MVA. Due to slow pace of growth of load tequirements (1999-2003),

* Worked out at 15 per cent per annum on investment expected by way of additional revenue due {0

reduction in line losses as envisaged by REC while sanctioning the loans
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further work on enhancement in capacity of the substation was not implemented.
The remaining three transformers costing ¥ 1.87 crore had been idling for the past
six years (March 2007), and was not diverted to other substations. This resulted in
loss  of  interest on  the biocked funds ' amounting
to T 1.12 crore#. - '

Construction of 'Substati'om and Lines on Turnkey Basis

3.16 The Board undertook (2000-2004) construction of 45 substations to be
completed within five to nine months (April 2000 to July 2003), envisaging
capacity addition (new substations, upgradation and capacity enhancement in
existing substations) of 458 MVA with 658.13 CKM transmission lines on turnkey
basis, at a contract price of ¥ 90.76 crore as detailed below:

Substation| No. of 7 Substations (Target) Substations (achievement)
" turnkey . : : :
contracts | No. | Capacity | Line | No. | Capacity | Line

MVA) Iengtii _ MVA) | length
(CKM)} o (CKM)
l_lOlﬁkv, 5 7 143 106.00 3 |64 {(44.8)| Nil
& ‘
HOBv g Loag | 315 | ss213| 23 |195(619)| 42593
3¥H kv _ , ' o : o (77.1)
- 45 458 658.13 26 259 425.93

Note : Figures in bracket indicate percentage.

Against capacity addition of 458 MVA with 658.13 CKM transmission lines
targeted, the turnkey comiractors completed the work of 26 substations with a
capacity of 259 MVA (56 per cent) and 425.93 CKM {64.7 per cent) lines, with a
delay ranging between 17 and 59 months. As at the end -of 2006-07,
19 substations with aggregate capacity of 199 MVA and 232.20 CKM lines
remained mcomplete The delays upte March 2007 ranged from 56 to 74 months.

# Worked out at the mean of the interest rates on REC loans availed during 2002-2007 -
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The delayedlnon—completlon of 25 substatlons resulted in loss of envlsaged .
savings by way of reduction of line loss amountmg to Rs. 23.95 crore*. Loss of

envisaged benefit in respect of 20 rcmammg substatlons is dlscussed in
© paragraphs 3.17 to 3.19.

The reasons for hon-completion/delayed completion of substations ranging
between 17 and 74 months, in respect of works undertaken on turnkey basis as
analyzed in audit were due to delay in acquisition of land/handing over site for

_substation and line route, giving approval for designs and layouts of substations, '

" earthmat design#, sanction for excavation, obtaining approval from Railways for
line route, making payment to the contractors, absence of quick and apt decision
making in the case of Right of Way disputes of line route, lack of proper planmng,
monitoring, co—ordmation and supervision of the work.

~ Against the REC stipulation of two years, the Board had stlpulated five to
nine. months for completion of substations and lines on turnkey basis. But the -
" Board itself had taken 32 months to 11 years for completion of substation works.
" Procurement of transformers on the basis of unrealistic time. schedule, coupled
" with dispute with contractors, delay in payments, foreclosure of contracts,
ab_andonment of work, etc., resulted in idling of transformers and other
equipments as discussed in paragraph 3.14 supra. A few illustrative cases are
~ discussed in the succeeding paragraphs:

_'Contract with ‘Andrew Yule and Company, Kolkata

3,17 The Board awarded (April-August 2000} two works for construction of
three 110/33 KV transformer bays and eight 33 KV substations with associated
lines at Balussery Project and Edaricode Project to Andrew Yule and Company

"(AYC) for a contract price of Rs. 19.81 crore, on turnkey basis. The work: was’
stipulated to be completed within six months from the date of handing over site.
There was delay attributable to the Board, ranging from 7 to 27 months (April
2000-October 2002) in handing over sites of seven substations and one bay. The
work was progressing slowly due to poor financial position ‘of the contractor, as

well as delay in releasing payments by the Board. Transformers and other

-substation equipments valumg ¥ 5.87 crore were  supplied (December 2000,
December 2001} by the contractor Despite giving extension of time (September
2002-February 2005) on three occasions the progress of work was Vcry poor.

* Worked out at 15 per cent per annum on investment expected by way of additional revenue due to
reduction in line losses as envisaged by REC while sanctioning the loans.
# Earthmat design is-the floor design for sub station switch yard.
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' The Board tenninated':(Sept.gmber, December 2005) tWo.donfracts at the risk 7
and cost of the contractor and the bank guarantees given by the coﬁtractor in
tespect of two pmjects amounting to ¥ 1.98 crore were adjusted (December 2005)
against the payments made (December 2000, August 2004) 1o the contfactor_
ambunﬁng to T 3.92 crore, On taking (November 2006) inventory of material
lying at site in respect of Balussery Project, the sérviceability of the material
valuing T 2.50 crore was repoited to be dbubtful and oﬁt of this, material valuing
¥ 151akh was lost in fire, '

Audit noticed that AYC Was . Incurring huge losses since 1996-97 and
beéame a sick Company in 2003-04. The Board entrusted the works for ¥ 19.8]
crofe to AYé without ensuring the financial credibility, Therc‘wasr also delay in
handing over sites, approval of-_dréwings of substation, change in site of .one

transformer bay necessitating éxtra work, delays in handing over line routes and
hon-payment of bills, and resultant blbckage of ¥ 3.92 crore in the two projects,
for a period of five years (Dece_ﬁ:ber 2_000—D.ecember 2005). After adjustment of
(D_ecernbef 2005) bank ‘gharante.e given by the contractor the balance inve‘s.tment
of 194 croré remained blocked up for 6n¢ year and three months (January 2006
to March 2007). Nonrcomnﬁssioning of the substations, even after a lapse of six
years (February 2001 to.March' 2007) from the scheduled date (February 2001) of
_ completion resulted in-loss of envisaged benefits of reduction in line loss and

anticipated revenue a_unountirig to ¥ 14.82 crore *,
Contract with IComm (ARM) Limited

3.18 The Board entrusted (August 2000 to May 2001) the work of
construction of one 11¥33 KV transformer bay and seven 33 KV substations with
-associated lines on turnkey basis to IComm (ARM) Limited, Hydefabad at a contract
price of ¢ 14.94 crore, N&me of ‘'work, date of contract, period;. of c_ofnpletion,'

scheduled date of completion, deficiencies noticed in audit, etc., are as follows:

* Worked out at 15 per ¢ent annum on investment expected by way of additionat revenue dué to reduction '
in line losses as envisaged by REC while sanctioning the loan, ‘ : ’
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- Date of

Scheduled

SI. | Nameof Deficiencies Noticed
[ No. " Work contract | Date of ' '
' | (period of ‘| completion
completion} | ‘
oy (2) 3 1G] (5)

1 [10/33 kv;31-5-2001 November-|Even though the contractor had
Bay - (6months) 12001 | identified (March 2001) the land
Pazhayannur jas envisaged in the contract, the

‘ . . |Board took 36 months (March

2 |33 kv SS do- 2001 to March 2004) to take a
Chelakkara, decision as to whose name the
11 km SC| land was to be registered and
Line - purchased- (May 2006) another

' : g plot.. h '
3 g; kv S8 -do- Transformers and other materials
ollurkara, . N ,
17 km SC _ supp.hed. . (December 2093) ‘
Line valuing T 65.06 lakh were lying|
~ |idle for 3 years and 3 months|
| (December 2003-March 2007)
and the contractor was paid
T 2515 lakh. The work
|remained incomplete - (March
2007)..- ' '

4 133 kv S5(28-8-2000 |March There was delay in giving

Parappukara, 2001  |approval for deviation in route

{6 months) .

116 km DC : of 11 KV lines proposed by the
Line,7.2 km _ {contractor and sanction for|
11 kv feeders. “|changing 11 KV over head lines
' to under ground cable by 11

months ~ (August  2000-July

2001). The progress of work

‘ also was very slow and the
substation  was  completed

(Avgust 2003) after a lapse of

29 months from the scheduled

‘|date.  of completion. The
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more than five years from the scheduled dates of completion
(March!SeptemberlN(_)vember 200D resulted in loss of envisaged benefit of
reduction in line losses_amounting 10T 11.68 crore*,

~ Contract with SPIC SMO Limited:

319 Thc Board awarded (March 2000) construction work of one 110/33 KV

substation at Melattur and 19.6 Km associated Double Circuit line to SPIC SMO

*Worked out at 15 per cent annum on investment expedec! by way of additional revenue dye to reduction
in_lin_e Iosse; as envisaged by REC while sanctioning the loan,

. _ contractor’ had not completed| .
' . [(March  2007) two 11 RV
feeders and the substation could
not be utilised involving idling!
of investment of ¥ 2.25 crore for
43 months from August 2003 to
March 2007
5 133 kv S$S/19-3-2001 September (The contractor had stopped
: Ananthapuram, (S months) 2001 (August 200]) the .work, due to
112 km SC : _ * |paucity of funds accentuated by
_ line non-payment of bills by the
6 133 kv ssi ' Board by five to eight months.
Perla, 12 km _ - - | The work was restar_ted (March
SCline | ‘ 2003) but the progress was very|.
: . {poor.  The . contract - was
. 33 kv $§ -d : _ - |terminated (September 2006) at| .
Beluf, 12 km!|’ : O’- the risk and cost of _the
DC line : coniractor after a lapse of five
, , years. The contractor _had
33 kv s§| - do- - supplied transformer ' and other
8 - |Bediaduka, | - - |material (¥ 119 crore) and had
' o e completed other works
24 km SC amounting to ¥ 83.71 lakh and
line _ | was paid (September 2006) only
do- ¥ 7808 lakh. There was no
‘(further progress in the work
(March 2007)

Non-completion (March 2007) of the above substations, even after a lapse of -

w
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* Limited, Chennai at a contract price of T 5.43 crore. The target date of oomplétion
was December 2000 for substation and January 2001.for line work. The

substaﬁoh work was completed in December 2000 itself iﬂc_urring T 3.96 crore.

The construction of associated line was commenced by the contractor only n
October 2000 due to de]ay in seitlement of Right of Way dispute of land along :
~ the line route. While the case relatmg to the ROW of a streich of 1.653 km of land
was in progrcss the contractor completed (July 2002) 17.9 km out of 19 6 km of
- line work, at a cost'of ¥ 1.79 crore. On the pending dispute of land Addmonal
" District Maéistraté (ADM) had passed orders (August 200D directiog the Board
to divert the line route along 1.653 km which involved an additional cost of .
T 36 lakh. The Board, however, filed (November 2001) appeal agamst the -
decision which was rejected (January 2005) by the Hon'ble High Court. '
Thercafter the balance portion of line w"ork was completed (January 2006) and
Substation ‘c_om:m_issioned (January 2006) after a delay of five years from the .
tafget_ed dole (Decémbér 2000) of completion. The decision to go on appeal
agaiﬁst the ordef of ADM for an additional expenditure of T 36 lakh, delayed jth"e'
~implementation of the. pxl'ojcct for five years-fx-'or.n_rDecember 2000 to January
2006 leading to loss of envisaged benefit of T 4.07 crore®. Stoppage of line work
(July 2002) after invcs'ting' T 1.79 crore for resolving the dispute resulted in idling
of substation costing_ T 3.96 crore for five years with conooquent intorest loss of

I 2. 59 crore # oh the idle investment for the period December 2000 to January 2006.
Departmcntally executed substations and lines : - ‘

320 The Board had completed 78 substatlons (excludmg Gas Insulated
Switch Yard Substations) with a capac1ty of 1629.50 MVA and 1,094.26 CKM 3 -
~ transmission lines (xi_ew Substatiohs and upgraded sdbstatio“ns) during 2002-2007.

Out of ‘these, 24 substations of 258.0 MVA capacity and 456.33 CKM

* Worked out at the mean of the interest rates on REC loans availed during 2002-2607.
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transrm'ssion lines were executed on-turnkey basis. T‘he remaining 54 substations
‘completed (commissioned) departmentally were delayed by 8 to 109 months as
indicated below: ' '

Voltage ratio No. of ' Capacity Lebgﬂ: of Delay in
of substations | . substations inMVA linesin months
220KV 3 | 457.50 40.77 18-45
OKV | 22 | 66500 | 26008 | 853
66KV 7 7400 | . 40.23 17-109
B[RV | 22 175.00 296.85 9-45

Tota 54 | 1B 50 637.93

"The reasons for delay as analysed in audit were delay in identification and
purchase of land, arranging funds, ‘giving approvals for various stages of works,
providing transformers, other substatlon equipments, yard structures, line
- materials, defective route survey, revision of estimate, awarding stage-wise work,

tree valuation in line route, making payment to contractors, inept decision making -

- -on disputes and matters of court cases relating to ROW and splitting of substation

and line works into too many small units involving preparation of estimate, .

tendering, approval, negotiation, acceptance, execution -of . agreement,
measurement of works, preparation of bills in respect of various works which
were time consuming process as per the procedures and practices prevalent in the
Board. The delay arising from mismatch in completion of substation work with
- that of related lines for transmission of power resuited in blockage -of funds,
~ deprival of better voltage and power factor to targeted consumers and loss of
envxsaged benefits (savings in line losses) to the Board. Qut of the 54 cases, in 48

- - cases the Board lost envisaged benefits amounting to ¥ 67.84 crore ¢ and the

major deficiencies noticed in six cases are discussed in succeeding paragraphs:

+ Worked out at the mean of the interest mtes on REC loans availed durii:lg 2002-2007.

1 4
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. Award of work without detailed survey and soil test :

3.21 The Board demded {August 1998) 10 upgrade the 110 KV substation at
Kundara and Edappon to 220 KV substations at an estimated cost of ¥ 30.25
crore and ¥ 18 crore respectively. The work of substations were carried out

departmentally from. July 1999 (Kundara) and May 1999 (Edappon) onwards,
using Board's own funds. The projects were subsequently included {May 2000)
under Project System Improvement Finance . Scheme of REC revising the
estimated cost of substations as T 57.43 crore (Kundara ¥ 33.21 crore and
Edappon ¥ 24.22 crore) and the scheduled date of completmn was revised to
March 2003. The Kundara project was commissioned (January 2006) at a cost of -
¥ 10.15 crore and Edappon substation remained incomplete (March 2006) after
mvestmg T 8.70 crore, due to non~complet10n of the assomated line works.

In the meantime the construction of associated Loop In Loop Out (LILO)
line of Kundara substation was entrusted (May 2001) to Tata Projects Limited .
(TPL), Chennai on turnkey basis at ‘a contract price of T 13.88 crore with
scheduled date of completion as May 2002. The detailed survey and soil test
reports were submitted during November 2001 The Board, however, revised the
contract’ price for Kundara on the basis of soil test as ¥ 36.21 crore only in
October 2003 involving a delay of 21 months. TPL completed the line work in’
- January 2006,

. On completion of the above: line work, the substation was commissioned -

* (January 2006) by instailing six (33.33 MVA) 29 year old transformers removed
.~ from Kalamassery substation, overhauled and transporfed at a cost of ¥ 44.62
* . lakh. The transformers eventually- failed twice (February/March 2006) and were -

" not able to meet the anticipated load requirement (April 2006). Thereupon the
Board decided (June 2006) to shift three new 66.67 MVA transformers purchased
in 2001 for T 1.87 crore, from its store at Kalamassery to Kundara. Thus, the
 earlier decision to install old transformers  proved to be imprudent and resulted in
avoidable expenditure of T 44.62 lakh on overhaul and transportation.

It was further noticed that work at Kundara substation complctcd (March
2003) to thé extént of 80 per cent by investing T 10.15 crore also could not be
commissioned (January 2006) due to delay in completion of associated Kundara
line arising from award of work without conducting detailed survey and soil test.
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In the case of Edappon llne the Board retendered (January 2006) and
awa.rded the work for ¥ 17.83 crore, The progress of line work ‘was only 5 per cent’
(January 2007) whereas, the corresponding Edappon substation was 95 per cent
complete in March 2006 itself. Due to delay in completion of line work the
investment of ¥ 8.70 crore had been idling since March 2006.

As per administrative sanctions issued (August 1998-May 2000) by the

" Board, the capacity of Edappon substation was 200 MVA (2x100 MVA).

- Transformers purchased (466 MVA) for Kundara substation (440 MVA) at a cost

.of T 4.36 crore, however, was erected (March 2006) at ‘Edappon substation

.without obtaining Board sanction. This resulted in wasteful investment of T 2.49

. crore in the additional capacity of 266 MVA created and resultant interest loss of

¥ 1.60 crore * for the period from October 2000 to March 2007 at the rate of 1}
per cent per annum. ‘

Delaylnon—complelion of the .ab'ove two substatibns resulted in loss of
envisaged benefits through reducnon in line losses amounting to ¥ 403.82 crore -
- as per project report.

Non-synchromsat_lo_n of work:

3.22 The Board decided (May 2000) to upgrade the Shoranur 110 KV
substation to 220 KV including 4.26 km double circuit associated LILO line by
installing two transformers at an aggregate estimated cost of T 13.66 crore. The
targeted date of completion was March 2003. The ‘work of substation and the
LILO line started during August 2000. After completi(-m'of 40 per cent work and
investment of ¥ 4,36 crore, work had to be stopped for six months (November
2002-May 2003) on account of non-availability of substation equipments, yard -
structures and conductors since the Board did not synchronize the procurement of
materials with the execution of substation and line works. The substation and line
works were completed (September 2003) and the -substation was partially -
commissioned (September 2003) with one transformer and single circuit LILO

. line. Delay in completion of work resulted i in blocking of ¥ 4.36 crore for a period
of six months (November 2002 to May 2003) and unproductive interest of
¥ 21.80 lakh at the rate of ten per cent per annum. The envisaged benefit to
consumers by way of better quality of power supply was also delayed accordmg]y

" *Worked cut at the mean of the interest rates on REC lnans availed during 2002-2007.
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The Management stated (August 2007) that there was no deliberate delay. in

any of the projects as the delays were caused mainly due to Right of Way ROW)

* problem, court cases, objection from public and delay in acqulsmon of land. Audit

however noticed that substantial portion of the delays arising from ROW problems

and acquisition of lands was avoidable through better follow up action. Splitting

of substation and line works into too many small contracts also contributed to the
delay in completion of work. '

Delay in prov1dmg statutory clearances :

3.23 Based on the request (August 1993) of Travancore Devaswam Board
(TDB) the Board decided (October 1994) - to construct a 66 KV substation
(estimated cost ¥ 3.59 crore) at Thriveni and associated lines (12.30 Km) from
Pamba to Thriveni to ensure uninterrupted power supply with better voltage ‘in
Sabarimala Sannidhanam. The TDB agrced (August 1993) to bear 25 per cent
(T 87.25 lakh) of the estimated cost and remitted (August 1993) T 35 lakh.

The work of construction of the associated lines awarded (August 1995)

~ at a-contract price of ¥ 3.28 crore and commenced in August 1995, was targeted

for completion in June 1996. The line work was completed (October 2002)

after a delay of more than.six years. The delay was attributable to obtaining

clearance from Ministry of Environment (MoE) by more than three years

. {June 1996-October 1999), supply of towers and payment to contractor by the
Board.

The construction of substation commenced in July 1996 and was targeted for

~ completion in December 1996. The contractor stopped (October 1997) the work

and demanded (August 1999) revision of rates citing delay on the part of the

Board in effecting payment of bills and failure in making available materials in

time. Thereupon, termination notice was issued (August 1999) by the Board, the

" contractor approached (October 1999) the Hon'ble High Court of Kerala and

further action to defend the case was initiated by the Board only in March 2003

. involving a delay of three years and resultant idle investment of ¥ 3.28 crore in line
works and interest loss of Rs. 98 lakh on the investment at 10 per cent per annum.

The work of substation was completed lhroixgh alternate arrangement and
was commissioned (November 2005) after a lapse of more than nine years
(October 1996-November 2005). Delay in commissioning of substation resulted in-
q3zteoty. ' '
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non-achievement of the envisaged benefits through reduction in line loss involving
revenue of ¥ 4.92 crore*. The Board also could not ensure the interest of
Sabarimala pllgnms by providing uninterrupted supply of better quality power and
failed to claim ¥ 52.25 lakh towards 25 per cent cost from TDB.

The Management stated (August 200’7) that in view of the long delay in
- execution of work the Board could not claim the balance amount due from TDB.

Defective site plan and design :

3.24 The Board decided (December 1994) to construct a 66 KV substation
on its own land at Nedumkandam and assoclated LILO lines (11 Km) from
Nirmala cxty to Nedumkandam substation at an aggregate estimated cost of

¥ 6.42 crore. The site for substation under the control of Civil wing was identified
(August 1999) and handed over (May 2000) to Transmission wing after a lapse of
nine months. The approval of design and lay out of substation was delayed by
22 months (March 1996 to January 1998) and the site plan and design of retaining
wall by nine months (April 2001—January 2002). The estimated ¢ost was revised
“(July 2001) to T 7.22 crore. The work relating to LILO lines and substation which
were scheduled for completion in July 2001 and March 2002 commenced only in
“January 2001 and March 2002 respectively. The construction of yard structure
required for the substation was slated for completion in January 2004 but was
completed only to the extent of 70 per cent by the contractor up to April 2005,
Since the drawmgs of another substation (Punnapra) was unauthonsedly used
(March 2002) by the Assistant Executive Engineer of the Board, the above
foundation yard structure had to be demolished (July 2004) mvolvmg an
avoidable delay of 28 months. There after, the work was carried out (November
2004) departmemally and the substation was commissioned (December 2006)
‘after 57 months (March 2002-December 2006) of the scheduled date.

In the mean time the construction of (11 Km) 66 KV LILO hne {feeder)
to the Nedumkandam substation (estimated cost T 3.08 crore) commenced in
January 2001 and’ was scheduled for completion in July 2001. The work was
delayed by 24 months due to non-payment of tree cutting compensation (January

- 2003-May 2004) and for want of tower parts and line strmgmg materials

* Worked out at 15 per cent per annum on investment expected by way of additional revenue due to
reduction in line losses as envisaged by REC while sancnomng the loan.
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‘(November 2004-July 2005). The substation with line wras‘ commissioned
" (December 2006) after an overall delay of 57 months (March 2002-December
2006) leading to loss of envisaged benefit by way of reduction in line loss and
revenue amounting to ¥ 4. 57 crore*. Investment of e 1.30 crore in the substation
remained idle for 29 months (July 2004-December 2006) resulting in
. unproductive interest of T 31 lakh ¢ . ' '

Deviation from approved pmposals

3.25 The Board decided (October 1998) to departmema}ly construct a 33 KV
substation at Pathanapuram by installing two transformers of 5 MVA each along
with 12 km 33 KV single circuit line from Punalur to Pathanapuram at an
estimated cost € 3.09 crore. Two transformers intended for the substations were
purchased (September 2000) at a cost of € 80 lakh. The 33 KV substation yard
structures were transported (September 2000) to the site, earthmat was laid (May
2001), column foundation and transformer plinth constructed (August 2001).
When construction of control room was progressing (November 2001) the
Minister for 'Electricity and Minister for Transport, Government of Kerala,
convened a meeting of Board officials and ‘decided to convert the 33 KV
substation to 66 KV as a temporary measure with the intention of upgrading it to
110 KV in future. The transformers available at a decommissioned substation at
Punalur were used in the 66 KV substation. The substation was commissioned
(I?.ecember 2003) with a reduced capacity of 4 MVA instead of 10 MVA,

- Itwas observed that the decision (November 2001) to convert the 33 KV to
‘66 KV substation without technical assessment resulted in increase in
transmission loss by 0.03 per cent in 66 KV as compared to 33 KV as per
technical data prepared afterwards (June 2002); the expenditure of T 34.24 lakh
on the construction of yard structures and masonry works for-the 33 KV substation
was rendered wastefﬁl; and the Board also suffered interest loss of ¥ 26 lakh on
the funds blocked in the transformers which remained idle for more than three
years (September 2000-December 2003) till these were diverted {December
2003) for use in another substauon

Failure in timely selection of land :

3.26 The Board decided (March 1999) to construct a 33 KV substation at
. Kallettumkara and assocxated Smgle Circuit Line (11.5 Km) from Chalakkudy to

- % Worked out at 15 per cent per annurk on investment expected hy way of additional revenue due to
reduction in line lasses as envisaged by REC while sanctioning the loan. .
* Worked out at 10 per cent, the mean of the interest rates on REC loans availed durmg 2002-2007
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Kallettumkara at an estimated cost of ¥ 2.34 crore in the land offered (December
1999) by a private party for ¥ 16.26 lakh. The scheduled date of completion of
work was September 2003, For constructing substation; land (one acre) offered by _
Kerala Feeds Limited free of cost was not found (December 1999) suitable as it
required construction of additional two Km of 33 KV line, three numbers of 11 KV
outlets, etc., at a cost of T 19,78 lakh. The matter regarding finalization of the site
for the substation remained pending till October 2002 when it was decided to go
for the free land offered by Kerala Feeds Limited on the ground that the land
offered by the private party required earth filling at a cost of T 30 Lakh. The
Board departmentally commenced the work in May 2003, After comtrencing the
work there was also delay in providing materials for substation and line by
17 months (April 2004-September 2005). The substation and associated line was
commissioned in November 2005, The project was delayed by 26 months
(September 2003-November 2005) due to delay in deciding the site of substation
and providing materials. This had resuited in loss of envisaged benefits of
T 76 lakh* by way of reduction in transmission and dlstnbumn loss for
26 months.

Defective design :

3.27 The construction of 4.5 KM 110 KV DC line from Kumbalangi to 110
- KV substation Chellanam was entrusted (November 2000) with Penta
Constructions at a contract price of T 39.91 lakh for completion by July 2001. The
design and method of construction was changed (December 2000} attributing
weak sub soil conditions. No soil test was conducted before awarding the work .
even though it was a pre-requisite for preparation of estimate. The foundation
desigh adopted was also based ‘on type of design used in the nearby area for
similar line which was not suitable for the work. Due to this, the estimate had to
be revised to ¥ 99.51 lakh involving increase of 149.3 per cent for which approva]
was not taken. The confractor was then directed (June 2001) to stop the work for -
want of approval for the revised estimate which was granted (May 2004) after a
lapse of threg years. The work was entrusted (June 20035) to the same contractor
with a price escalation of rupees eight. lakh raising the estimated cost to’
T 1.08 crore involving an additional cost of ¥ 68.09 lakh and was completed in
December 2006, The substation was commissioned 'only in December 2006.

* Worked out at 15 per cent per annum on investment expected by way of additional revenue due m'
reduction in line losses as envisaged by REC while sanmomng the loan
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, It was noticed that the construction of line was delayed by five years and six
months (July 2001-December 2006) due to “clefective estimate prepared without
conducting soil test and delay in giving approval of revised estimate. The line
work was 80 percent complete (June 2001) after incurring an expenditure of -
T 80.67 lakh. Delay in completion of the balance work of line resulted in
investment of ¥ 80.67 lakh in line works remaining without use for 66 months
from June 2001 to December 2006. Unproductive interest on blocked funds for
‘the period worked out to T 44.37 lakh0 :

Incomplete substatlons and lines :

3.28 As of March 2007, 76 departmentally executed works of construction
of substations and lines involving capacity addition of 2129 MVA and 953.56
CKM line (new substations, up gradation and capacity enhancement) excluding
‘Gas Insulated Switch yard (GIS) substations and tumkey works. remained
incomplete. In these cases the targeted dates of completion were already over by
periods ranging from 12 to 66 months as indicated below: |

Substation No . “Capacity in | Length of line ' Delay in
MVA CKM months
220KV 36- 5 1025 12141 36-66
HOKV 21 579 262.68 12-60
66 KV 3 75 11.00 66
33 KV 47 " 450 . 558.47 3660
Total 76 2129 953.56

Of the 76 cases of delay, in 25 cases the work was not started (March 2007)
due to delay in purchase of land required for the substations; in six cases the work
was just initiated and in the remaining 45 cases the physical progress ranged from
10 to 99 per cent. The Board has not analysed the reasons for abnormal delay and
slow progress in the completxon of these projects 1nd1catmg lack of momtonng by
the Board asalready discussed in paragraph 3.12 supra.

#Worked out at 10 per cent per aﬁnum. the mean of the interest rates on REC loans availed during 2002-2007
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As of March 2007 the Board had incurred expenditure of ¥ 292.02 crore on

these incomplete works. Loss of envisaged benefit by way of reduction in line

~ losses arising due to delay in completion of 73 substations up to March 2007

~worked out to ¥ 168.21 crore.* A few cases of delay in completion of work are
discussed below:

3.29 The Board decided (June 2000) to construct a 110 KV substation at
Thrikkodithanam (2x10 MVA) for an estimated cost of ¥ 7.14 crore including cost
of land ¥ 75 lakh. The project was scheduled for completion in March 2004. Land
for the project was identified (May 2001) at a cost of ¥ 70 lakh but not purchased

- on the ground of high cost. Another plot of land was acquired (November 2005)
at a price of ¥ 39.42 lakh. The substation work remained to be completed (March
2007). Delay of over 54 months (May 2001- November 2005) in acquiring a
new site involving savings in price amounting to ¥ 30.58 lakh correspondingly
delayed the commissioning of the substation. The imprudent decision of the Board
has resulted in loss of envisaged benefit of ¥ 16.42 crore by way of reduction in
line losses and additional revenue as per project report during May 2001 to
November 2005. :

- Under estimation of line work and change of design:

3.30 The Board decided (April 1999) to upgrade the 66 KV substation
Mavelikkara to 110 KV substation and to construct. 4.66 Kms of associated
double circuit line (Estimated cost ¥ 11.58 crore) departmentally. The work of
substation commenced in December 2000 and was targeted for commissioning in
March " 2004. Subsequently (December 2002) the financing of the work was
changed over from REC to KPFC loan and estimate revised to ¥ 12.55 crore.
The substation was 93 per cent complete (June 2005) with an investment
of ¥ 6.06 crore and had not been commissioned (March 2007).

The reasons for non-commissioning were revision of earthmat design for
want of materials and initial underestimation of line work. Due to this there was
.blocking up of T 6.06 crore on the substation work for a period of 21 months
(June 2005- March 2007) with eventual loss of benefit by way of reduction in
line loss and revenue amounting to ¥ 5.65 crore# (March 2004-March 2007,
Unproductive interest on blocked up funds amounted to T 1.06 crore ¢ ..

* Worked out at 5 per cent per annum on investment expected by way of additional revenue due to
reduction in line losses as envisaged by REC while sanctioning the loan. - .

# Worked out at 15 per cent per annum on investment expected by way of additional revenue due to
reduction in line losses as envisaged by REC while sanctioning the loan. . : :
- #Worked out at 10 per cent per annum, the mean of the interest rates on R§C loans availed during 2002-2007.
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K Delay in completion of gas insulated switch yard substations:

3,31 Non-completion of master plan scheme, implemented with the World
Bank assistance aimed at improving the power system in' the three cities of
Thiruvananthapuram, Kochi, and Kozhikode targeted for compleuon in 1991-92
“and consequent blockage of funds amounting to ¥ 52.62 crore and interest’
 payment of ¥ 49.35 crore thereon in respect of five GIS substations at
Thiruvananthapuram (two) Kochi (two) and Kozhikode (one) were reviewed and
included in Report of the Comptroller and Auditor General of India for the year
" ended 31 March 2002 (Commercial) Government of Kerala.

The substation at Kozhikode targeted for completion in 1993 was partially -
(March 2004)/fully commissioned (January 2006) and the two substations at
Thiruvananthapuram targeted for completion in 1992 were commissioned in
MayfJune 2005. The two substations at Kochi originally targeted for
. commissioning in 1993 were not commissioned so far (March 2007). The reasons

for delay in commissioning as well as non—commnssnonmg of the substations by 11
to 14 years are discussed below: :

s Work of laying underground cable in two spans 4.35 km and 6. 75 km in
respect of two substations at Thiruvananthapuram was delayed by four
years (January 2001-June 2005) due to delay in obtaining
clearance/approval from Public Works Department, Kerala State Road
Transport Corporation and National High Ways Authonty The abnormal
delay could have been avoided by constant fol]ow up by the Board at

- highest level. :

. Work of substation building at Fort Kochi was carried out by five.
' contractors due to change of contractors for various reasons. Change of
design on four occasions resulted in escalation claims, légal suites,
termination of contracts and delay of more than nine years (September
1995- November 2004) in complétion.

+ 'Change of design of pile foundation, consequent escalation claim and
termination of contract in respect of Marine Drive substation at Kochi,
‘resulted in a delay of more than five years (November 1997-January
2004) :
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*  Work of under ground cable laying in four spans of 3.85 km, 4.2 km and
4.3 km in respect of the two substations at Kochi was delayed by six
years (January 2001-December 2006) due to delay in obtaining clearance
from Public Works, Irrigation and Police Departments, Municipal

- Corporation of Kochi and Bharat Sanchar Nigam Limited.

* - Work of laying underground cable in two spans 4.37 km each in

. Kozhikode substation was delayed by 15 months {(December 2000-

March 2002) due to delay in obtammg cIearance from Public works and
Irngauon Departments. : :

+  Eight separate feeders of 11 KV cables for a total length of 19 km from
_ GIS substation = Puthiyara (Kozhikode) completed (July 1998 ) at a cost
of T 4.5 crore, remained idle for more than five years (July 1998-March
2004) due to non completion of the substation. Unproductive interest
payment on blockage of funds amounted to ¥ 4.08 crore at the rate of 16
per cent * per annum.

*  Two feeder lines (3.9 km) from Fort Kochi GIS Substation completed in
December 1999 incurring ¥ 94 lakh remained idle for seven years and
. three months (December 1999-March 2007) due to non~c0mpletion of
the substation. Interest paid on blockagc of funds amounted to T 92 lakh
at 13.5% per cent per annum.

* Delay in commissioning of these five substations resulted in prolonged
storage of 16 numbers of imported bushings purchased in 1992 which
became unserviceable and the validity period of composite contract for -
supply and erection of substation equipment with VA TECH Elin Holic
High Voltage BV, Netherlands expired (December 2002). On account of
this, the Board had to import (October 2006) the bushings afresh by
renewing the contract for erection of eqmpments mvolvmg avoidable
expenditure of T 7.99 crore.

*  Against the estimated cost of T 40 crore, total expenditure incurred  on
these five substations stood at ¥ 73 51 crore up to 2007.

Loss of potential generation:

3.32 The power generated from four## Chinese aided (micro hydel) Projects
were proposed (August-December 2002) to be evacuated to Agasthyamoozhy
110/33/11 KV substation through Chembukadavu-'rhmuvambady 33 KV single

* Borrowing interest rate for the project

* Chembukadavu Stage-l {2.7MW), Stage-II (3.75 MW), Urunq Stage-1 (3.75 MW) and Stage II
(2.40MW)

# Chemhnkadawn ctage-T (2.7MW). Stage-1T 375 MW VIumi stage T (375 MW and stage 11
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circuit line, Thiruvambady. Agasthmoozhy double circuit line and
' Urumi-Thiruvambady single circuit line of aggregate length of 25 6 km. The line
works were targeted for completion in May 2003.

Delay in commissioning of the 33 KV lines duc to ROW disputes forccd
(May 2004) the Board to evacuate power generated from these projects in
2004 monsoon season (May-December 2004) through 11 KV lines to

Thamarassery 66 KV substation, involving an additional expenditure of -

% 0.92 crore. This, however, had resulted in'many technical problems and tripping

of lines. As a result, generation from Chembukadavu I, II and Urumi II had to be

stopped during June-September 2004. Due to this there was loss of generation for

4] days at Chembukadavu I & 1T and 104 days at Urumi I1. Thus, due to failure to

" undertake line works in time the Board suffered revenue loss of T 1.88 crore on

.6.06 MU of power not generated at the average sales realization of ¥ 3.1 per unit
for 2004—05

*  Management stated (May 2006) that the work on 33 KV lines was
* 'delayed due to obstruction from public demanding rerouting of line and
delay in settling tree cutting compensation. The reply is not tenable as the
delays occurred in_ deciding on alternate substation at Thiruvambady
" (February 2000-December 2002), surveying alternate route (September
2002—Apnl 2003} and reverting to original route considering the increase
in expendlture

‘Non-compliance with mutual obligations:

3,33 The Board decided (September 2001) to install 350 MVAR® shunt capacitor
in fifteen 220/110/66KV substations in the State on turnkey basis. The proposal
envisaged reduction of line loss of 19.859 MW equivalent to 28.954 MU per
annum, with a capital investment of ¥ 8.32 crore. The turnkey contract was
- awarded (December 2001) to Shreem Capacitors, Kolhapur at a price of
¥ 8.48 crore. The work was scheduled for completion in May 2003 but completed
during March 2004 to December 2005, The delay was due to various reasons
such as delay in execution of agreement with the contractor, approval of drawings
and handing over site to the contractor. The delay in completion ranged
. between 300 to 940 days resu]tmg in loss of savings of 511996 MU equivalent
to T15.07 crore.

& MVAR = Mega Volt Ampere Reactive
Q3220w
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On a further review of the performance of the capacitors installed in fifteen
substations it was observed that in three 110 KV substations at Chalakudy,
Sasthamcottah and Kunnamangalam, the capacitor banks installed were not
working or tripping off or switched off due to over load, leakage, problem with
the relay, etc., with the result the capacitor banks were out of service for
730 days, 576 days and 536 days respectively during April 2004 to March 2007.
Loss of envisaged savings due to failure of capacntor banks was 11.6838 MU
equivalent to revenue of T 3.63 crore as per project report. '

Non-adherence to transmission and distribution loss norms :

3.34 Based on the MoU (August 2001) between the State Government and
GOI the Board had initiated various systém improvement measures such as _
addition of transmission lines, substations, distribution transformers, capacitors,
anti-power theft activities and metering of transmission and distribution
transformers with a view to reduce the Transmission and Distribution (T&D)
losses to'17 per cent by December 2004,

Due to ‘various measures taken by the Board the T&D loss was reduced
from 30.4 per cent in 2002-03 to 23.4 per cent in 2006-07. When compared to
the targeted loss of 17 per cent the shortfall in reduction of loss of 6295.25 MU
(including transmission losses 685.78 MU) of power’ mvolvmg revenue loss of
T 1899.43 crore during 2002-2007, mainly due to delay in implementation of
transmission system improvement works as targeted.

The Management stated (August 2007) that the main reason for maximum
T & D loss'in the State was high ratio (1:6) in respect of high tension and low
tension linies as compared to ideal ratio of 1:1 arising from nature of topography in
hilly areas and dispersed pattern of housing. The Board also agreed that intensive
measures would also be taken to reduce T & D loss in future.

Short account of power punchases

335 On a comparison of the quantity of power purchased from Central,
power stations reckoned for working out T&D loss with energy billed during
2002-2(‘)06, it was observed that the quantity reckoned as purchases
- during 2003-04 and 2005-06 were lesser than the quantity billed and paid for
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(Annexure 20), resuiting in short account of T&D loss by 209.23 MU (1.54 per
cent) in 2005-06 involving aggregate amount of ¥ 64.65 crore. Due to this the
achievement against reduction in transmission and distribution loss as reported in
the Annual Statement of Accounts does not convey the correct position. The
Board had not 1nvest1gated the above short-account of quantity of power
purchased.

had not been received (September 2007).

[Audit Paragraphs 3.1 to 3.35 contained in the report of the Comptroller and
Auditor General of India for the year ended 31 March 2007].

Notes furnished by Govt. on Audit paragraph is given in Appendix II.

The Committee enquired “about the operation and maintenance of
transmission- system in northern, central and southern region of the state and the
activities in the transmission sector, The Director (Transmission), KSEB explained
that National Electricity Policy Plan of 2005 consisted of generation, transmission
and distribution sectors which are interlinked. Central Electricity Authority
prepared detailed: Electricity Plan based on the National Electricity Policy, 2005.
The original intention was to export power to various parts of India on the
assumption that by 2008-09, the Southern grid will become power surplus. Based
on this, Power grid Corporahon of India laid interstate lines. But by 2008, the
situation changed and other sectors became power surplus and Southern grid
turned huge power deficit and only in 2015, the interlink between Southern grid &
North East-West grid could be completed and power transmission materialised.

_The above. matters were reported to the Government (May 2007); the reply |

The witness added that the Raichur-Sholapur line was intended for

transmission of 400 MW based on & thermal plant situated in that region. But
now 4000 MW is transmitted through that line. The power production out of gas
discovered in Krishna-Godavari Basm also did not materialize due to various
- issues, _
The witness iﬁformed that the Central Electricity Authority corrducts power

surveys periodically and based on the demand so arrived, transmission distribution
" system of the state is planned. The state has not yet reached the demand calculated



76

in the Power Survey on 2015-16, the forecasted demand was 4386 MW while the
expected demand is 3900 MW only. The projection of Power Survey are
very much conservative. Demands are arrived with a projected growth of 5%.
But in Northern Sector, the actual increase was 13% which was not expected,
By 2020-21, the projected demand would be 5754 MW.

Maximum demand is from Emakulam due to huge industrial demand and in
other districts domestic demand is in the lead. '

Out of about 6 crore units per day of electricity consumption, only 1.2 crore
units are produced within the state. The most _critical element is how to bring
 electricity from outside. This happens mainly through Kaniyambatta link
(Wayanad), Palakkad, Edomon (Pathanamthitta), Mysore-Areckode link. These
links are fully saturated and there is no possibility to bring extra units of
electricity.  Kochi-Edamon transmission line has to be commissioned to meet the
demand. In mext 5-6 years, 1000 MW import capacity generation has to be
planned to avoid crises. Kochi-Edarnon line, if commissioned can bring 500MW
of electricity. '

The committee enquired the reasons for the delay in commissioning of
Kochi-Edamon line. The witness replied that local issues with reference to laying
of line is the main problem and in the case of Mysore-Areckode line, Kerala part
is complete but there were some objections from plantation owners in Karnataka
but finally with Police protection the electric line was Iaid and charged. The High .
Tension, Extra High Tension and Transparent lines could. not be laid through
cable. The Right of Way for 220 KV line. is 35 m & for 400 Kv line is 70 m.
A power highway can be created only when a link between Mylatti (Kazaragod)
and Areckode Madakkathara is obtained. Being a densily populated state it would
be practically impossible to acquire land of 90M width and to obtain full Right of
Way clearance. To lay 400 KV line through the Right of Way of 220 KV line
hasn't been experimented in India yet, but studies and experimentation is going on
with reference to lines above internal water ways, medians of new roads etc.

2.1.9-National Electricity Policy/Plan and Planning by KSEB :

. To a query of the Committee regarding the mismatch between the five year
and annual plan of the Board consequent on the introduction of de-centralised
process from 2008-2009, the witness replied that Five Year Plan targets prepared
for Jonger times required correction for actual implementation on a year.to year
basis. The committee observed that the Board did not prepare State Electricity -
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Plan forccastmg demand, generation, power . purchase, transmission and
distribution. Moreover, the Board never had a perspective plan based on load and
energy forecasts for the nexi ten years despite SERC directions for the preparation
. of perspective plan. The committee pointed out that the Five Year Pian lost its
relevance by the 1mp1ementat10n of annual plans which are formulated not keeping
in view of the target fixed in Five Year Plan. -

When the Cormittee enqmred whether any action was taken by the Board to -
formulate state electricity plans, the witness disclosed that the Board had already
" increased the number of substations and lines and increased the transformation

capacity in the load area. ‘

_ 2.110-Transmission network and its growth :

The Committee enquired about the shortage of transmission infrastructure
and transmission constraints due to the deficiency in capacity addition.
The witness replied that the reply of the Board was accepted and the issue was
" dropped by the Comptroller and Auditor General of India. '

- 2.1.11-Transmission constraints Il'l Northern Kerala :

The Committee enquired about the measures taken by the Board to
overcome the shortage of transmission infrastructure prevailing in the northemn
districts like. Kasaragod and Kannur. The witness replied that since the -
transmission line was going through Uduppi Mangalapuram Town from the
generation point of Uduppi, state of Karnataka did not get the benefit of
Uduppi-Maylatti line and permanent solution of this issue was a 2000 MW coal

_plant at Cheemem ‘He added that out of 102 cancelled coalfields, Baitharany
coalfield was situated in 50 coalfields and the Board could apply the coaifield
only when there were constraints and the Board should return it with ﬁne if the
Board cannot start the power generation after gettmg the coalfield.

2,112 When enquired about the audit para, the Secretary, Power department
pointed out that in electricity plan, transmission projects and power projects
'should be considered together and six transmission projects remained unfinished.

; The committee further enquired the way to overcome the crisis. The
Secretary replied that out of six proposals, the proposal of Mysore-Areecode line
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alone could be fuifilled. The capacity enhancement of the line could only be
possible if new generation link comes at Mysore region. Since Puthur Mylatti was
in forest area, Uduppi-Mylatti was suggested.

He added that decision regarding new lines were taken by SRPC after
discussion. ‘The consent of Karnataka and Tamil Nadu had to be obtained o
construct new lines to bring power to Kerala. Since it was not practical to use
power from outside Kerala, internal generation through gas or coal projects was
much essential to overcome the power crisis, and for that the Board had to depend
on either coal or gas. '

When the committee enquired -about the possibility of coal Plants.in Kerala,
the witness replied that double advantage was obtained if coal had been selected.
He also added that in Cheemeni, the land possessed by the Plantation Corporation
could have been utilised. Even though improved technology for advanced filtering
was used in new generation plants, some local objections were raised regarding
poliution. Moreover, since the coal was transported through ships, cost would be
less. To a query of the committee, the witness replied that even though SRPC has
cleared the Uduppi-Mylatti line, Karnataka raised objections against this project.

The committee remarked that due to various factors under and beyond the
control of the Board, many projects were getting delayed. There were various
Central~State-PoIitical-EnvironmentaI-Pubiic awareness  interlinked  factors
influencing this. ' '

The Accountam General pointed out that frequent change of plans and
proposals resulted in delay as in the case of Madakkathara Projects, -

~ The committee criticised the Board in not replacing a nonfeasible
transformer which resulted in- an explosion. The witness replied that there were
issues regarding switching off of lines during repair. Even though the Board
expected to take power from 12 Kms of Mysore-Areekode line at the time of
switching off of transformer it could not be materialised and the transformer to be
repaired was kept functioning resulting in explosion. Moreover, 40-60% of
equipment used in the transmission systems were old and had to be replaced.

The committee also enquired whether officers were liable with respect to the
explosion of transformers at Madakkathara. The witness replied that eventhough
measures were taken to replace the transformer, that was not fruitful.
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2.1.13-Project Management of transmission system :

The committee enquired why the Board did not follow the recommendation
_of the Task Force which was constituted by Government of India on transmission
projects. The witness replied that the task force committee at the commencement
of ‘a project directs XSEB to undertake the survey, design and testing, land
* acquisition, right of way acquisition etc, either in advance or in parallel to the
implementation of the project. But on seeing the practical difficulty faced in the
field at the time of Iand acquzsﬂmn they came up with suggesuon to alter
alignment and design.

2.1.14 & 2.1.15-The committee observed that despite the guidelines of Task
Force Committee, the execution of work for the construction of sub stations and
Lines were delayed during 2006-07 due to the delay in acquisition of land,
handing over of the site, Right of Way issues, delay by the contractors in
executing the works etc.

2.1.16-Failure to complete evaluation works for a major project due to
transfer of own Iand to a private firm.

The committee enquired why the Board decided to transfer 100 acres of land

“to Smart City before conducting survey for determining the line of route and

awarded the line construction work after a lapse of one year from the transfer of

land which resulted in the payment of ¥ 6.10 crore towards transmission charges

for the idle station to PGCIL. The witness replied that regarding the transfer of
land to Smart City, the Government took the decision and informed the Board.

The Accountant General pointed out that the delay was occurred since the
" Board did not conduct the survey for ascertaining the path of line. The Committee
opined that if the Board conducted survey in time an amount of T 6.10 crore
_ could have been saved by the Board. '

2.1.17-Idling of $§/ and line due to fion-receipt of ROW :

The committee enquired why the KSEB commenced the construction of sub
station without obtaining ROW for the entire line route which resulted in the
* idling of substations. The witness replied that even though the sub stations were
made on the basis of the hope that electricity line could be drawn, it became idle - -
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due to the objections of persons and due to the failure of laying of Kochi-Edamon
line. He added that since the Board lacks large generation projects other than 2
MW and 3MW, it could not be decided by the Board to start the work of
substation only after the completion of lining. Moreover, even though the Board
earlier awarded the work by tender process, according to the direction that tender
process and land acquisition: process should be completed simultaneously, now the
Board decided to invite tender only after obtaining the plant and cost escalations
were not permitted, Due to these reasons for the last three years, no new projects
were tendered,

2.1.18 -Other lapses in project m;magement :

When the Committee enquired about the: lapses in various projects,
.the witness admitted the lapses occurred in Kattakada, Ranni-Perinad and
Punnappra-Mavelikkara projects.

2.119 - Mismatch between Generation Capacity and Transmission facility,
2.1.20 - Performance of transmission system-

2.1.21 - Transmission capacity

2.1.22 - Adherence to standards in Sub-Station

The committee noticed the audit observation that out of the capacitors which
were intended to set up voltage during operation, about 1/3 of the capacitors were
not working at all and more over, alternative feeding arrangements were not
implemented. The witness replied that damaged capacitors were rectified later
and the capacitors bank which were intended to correct the voltage if there was
any shortage in voliage, were activated only according to the directions of State
Load Despatch Centre or Southern Region Load Despatch Centre.

Maintenance:
2.1.23 - Performance of Transformers
2.1.24 - Transformers failures

To a query of the Committee regarding performance of transformers, the
. Wwitness replied that since transformers were purchased from TELK and KEL
based only in L1 rates quoted in tenders, quality problems occurred. The
Committee observed that one: should not make light of the ﬁgure and must treat
that as a serious issue,
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2.1.25-Performance of maintenance wings

When the committee enquired about the deficiencies in the maintenance
wing, the witness replied that shortage of staff and modern equipments were there
at all the three wings of maintenance. viz., equipment testing, relay and lines.

2.1.26-Instances of poor maintenance including non compliance with PET
directions ' :

'2.1.27-Instances of delay in repairs

The committee enquired whether the Board took necessary steps to maintain
the machineries in a good manner and enquired about the efficiency. of the
employees who are deployed for conducting repair and maintenance works,

" The witness replied that technical training had already been given to the
staff. Even though it was risky, Board trained a team for line wire maintenance of
high voltage transmission lines. He added that transfer of trained team adversely
_ affected the maintenance. ' .

2.1.28 -Transriission losses

With regard to the transmission loss, the Secretary replied that energy from

. gemerating station was collected through Exbus and when it reached the state
border, transmission loss had already occurred. ' He added that since the loss
occurred on the way, the Board was not responsible for it. The committee opined

that the reply was highly technical and if the Board made the payment to that -

“effect, loss would be suffered by the Board itself.
2.1.29 -Grid Management | |

. - When the cpmniitt'ed enquired about the Grid Management, the witness
~ replied that the overal] grid management did not come under the control of the

Board.

Regarding the completion of work for the upgradation of SCADA system,
the witness replied that the SCADA system which was intended to store the data
from all generating station in the control room cannot be upgraded by the Board
alone since it was interconnected. He added that as the transmission -was

. connected to the main grid it was the responsibility of the Board to implement '
SCADA in the distribution system, but in transmission system SCADA is to be.

upgraded jointly by the Board and RLTC,
3ri{sor7.
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- 2L 30-Dlsaster Managemem

The witness to a query of the Commitiee informed that dlsaster management
was the part of the Board itself and on an occasion of total power failure, DG sets
- were required to re-energize the system and measures were already taken to install
itin a_llrmajor stations. |

2.1.31 Tnddequate facilities for DM
2.1.32-Eﬂ§r'gy Accounting and Audit

When enquired about energy acéountihg and audit, the witness informed that
since installation of 0.2S class meter, CT/PT, CTG were highly expensive, it

could not be done by using the funds of the Board alone. He added that since there -

was Power system Development fund 61_' the Government of India, the Boar-d
planned to make the energy accounting to 0.2S class meter accurately by
submitting a request and utilised the said fund for this purpose. :

2.1.33-Financial Managgment
2.1.34-Element of cost
' 2'.1.3S-Avcjidable expenditure and no,n-realisationr of dues

When the committee enquired about the payment of T 13.69 crore on -
compensation towards unavailed power allocation and non-realization of dues, the
witness informed that even when the Board abstained from demanding power,
they offered it and thereby the Board was forced to pay charges to unused energy.
When'the Accountant General pointed out that PGCIL purposefully gave it to the
Board and the Board was forced to pay the ainount, the committee remarked that
extra burden arising out of this, must be bome by Central Government.

The Audit pointed out that in the ¢ case of lines constructed for: Koodamkulam =

projects, the bencﬁcxary states were forced to bear the cost even if it had not been
materialized. '

2.1.36-Material Manége_ment

2.1.37 -Purchase of transformers in advance of requirement
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2.1.38 -Non finalisation of tender within the validity period

The committee enquired why the Board did not finalize the tender within the
val1d1ty period, which resulted in an avoidable expenditure of T 30.01 lakh. The
witness replied that due to the delay in taking decision in a tender it got lapsed.
Since the rate quoted was excess at the next tender, the Board had to pay excess
amount of T 30 lakh. The Committee criticized the Board for not taking timely
decision. The Sécretary, Power Development informed that the decision should be
taken at three levels according to the delegation of power and the decision of the
. particular tender might be taken in the meeting of full time Directors. He added
‘that after taking the dcmsion, delegatmn of power had been enhanced by ‘the -

.+ Board. '

2. 1 39-Failure to reform Purchase wing

When the committee enquired about the fallure of the Board to reform its

purchase wing, the witness informed that even though developed software for the

- modification of purchase wing had been 1mplemented in dlstnbutxon wmg, it
“could not be implemented in the. transmxsswn wmg

2 1 40 Momtormg and Control

When the committee enquired about monitoring and control, the witness -
informed that the Technical Audit which was constituted in 2010 in order to
monitor the activities of substations was not able to cover the entire substations.
He added that in a year the technical audit team could cover only  almost
30 substations. The committee remarked that improper monitoring would affect
the overall efficiency which resulted in accidents and power disruptions.

2 1.41-Duty nmmgs at SSs

Regarding the duty timings at substations, the committee pomted out that
reduction in the number of shifts by increasing the duration of shifts adversely
" affected the efﬁcwncy, quality. of performance and monitoring.

2.1.42-Comparison with best practices adopted by PGCIL

With regard to the comparison with best practxccs adopted by PGCIL the
. witness informed that re-capital investment should be necessary in order to
modernize or improve the level of functlomng of the Board by adopting modern
techmques or practices of PGCIL o :
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2.1.43Failure to unbundle KSEB

With regard to the failure to unbundle KSEB into three functional areas of
generation, transmission and dlstnbunon the Committee remarked that decision in
* this regard should be taken by the Board itself.

2.1 44—Intemal Control and Internal Audlt

When the Accountant General pointed out that the Internal Audit ng was
not functlonmg well in transmission sector, the committee suggested that the -
Board should take necessary steps to strengthen the aucht wing.

4.10 (2007—08)

The committee observed that undue delay of the Board. in conductmg
inspection of materials provided by Arun Manufacturing Company, Delhi and. -
subsequent termination of purchase order forced the Board to procure material .
from alternate source which resulted in an additional cost of ¥ 1.32 crore.

3.1.3-35 (2006-07)

The committee observed that transmission system 'improvement scheme of
the Board could not achieve its aims due to the belated decisions, deficiency of
_ proper contract and delay in acquisition of land required for s(;bstations and

- transmission lines. The committee remarked that if the Board "p'ajd a little
attention in financial management, the payment towards interést could have been -,
avoided. '

Conclusions/Recommendations

L. The Committee observes that in 2008 all power grids in India except
. Southern Grid became power surplus as expected in the Electricity Plan of Central
Electricity Authority and the Southern grid turned. highly power deficient. The
Committee finds that it was due to the laxity in formulating the plan accordmg to
the Central Electricity Plan and its improper implementation. The situation
indicates the limitation of the plan of KSEB and the Committee therefore
recommends that the pbwer plan adopted here in this regard shou]d' be
re-examined with respect to ‘the change of snuanon and it-should be upgraded
-from time o time.
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2. The Committee is-of the observation that the Board failed to prepare
State Electricity Plan-(SEP) forecasting demand and generation, power purchase,
transmission and distribution. The Committee further notes that the Board lacked a
perspectwe plan based on load and energy forecasts for the next 10 years despite
SERC dlrecnons for the preparation of a perspective plan.

© 3. The Committee observes' that there exists a shortage of transmission
mfrastructure in the northern districts of Kerala like Kasaragod and Kannur. The'
Commitiee directs to furnish a detailed report to the Committee regarding major
problcms faced . by the Nonhem districts of Kerala such as lengthy feeding

‘circuits, weak transmission network poor inter-state connectivity, tc.

-4, The Committee pointed out the inexcusable lapses that occurred in
Kattakkada, Ranni-Perinad and Punnappra-Mavelikkara Projects. The committee
directs that KSEB should immediately submit the details of the officers

responsible for such senous lapses so as 1o fix hablhty upon them.

5 The Commlttee notices that about one-thlrd of the capacitors installed at ‘
various substations were non-working and also notes that alternative sources of

‘feeding were not arranged at sub-stations to maintain supply/avoid failure of the

stations in case of failure of one source. The Committee understands that one of
the main reasons for the malfunctioning of capacitors and substations was that
their quality were not up to the mark. Therefore, the Commitiee directs that the .
Board should refram from installing substatlons mcludmg capacitor banks that -

. are substandard.

6. The committee considers transformer failures a serious issue and directs
the Board to take effective action to reduce the rate of occurrence-of -transformer
failures and also remarks that quality should also be made a parameter along with '
the price while procuring transformers through tender process. '

7. The Committee is concerned about the deficiencies noted in the
maintenance: wings in KSEB ‘The Committee is also worried to note instances of
accidents which resulted in loss of life and also notes with concern the delay in
repairs due to deiay in procurement of spare parts. The Committee also noticed
that supplier's service engineers were not avmlable for prompt repmrs as they were
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not bound to do the service because suitable clauses for subsequent repairs after
installation were not included in the purchase order of equipments.

.8. The Comrhittee views all these lapses éeriously and sternly directs the
. Board to take prgciée steps to avoid delay in maintenance, make sure. to replace
‘equipments which is beyond repair, make available service engineers in time by
incorporating ‘suitable clauses to that effect in the purchase order/agreement and
thus ensure proper maintenance of transformers, The Committee directs the Board
to upgrade technology ‘and acquire modern equipments required for the
maintenance wings of the Board necessary for the better functioning of the present
- system in KSEB, ' ' L

9. The Committee recommends that adequate training in latest technology
should be provided to the existing staff. The Committee observes that a payment
to the tune of ¥ 13.69 crore was forced on the KSEB as corﬁpcnsatioxi towards
~ unavailed power allocation. The Committee views this as a very unfair practice to -
compel KSEB to pay to PGCIL/SRPC for the power it has not utilised. Since this
is not an issue that could be solved internally, Committee is of the view that this
matter must be brought to the notice of the Centre and discussed during general
Plan. - o ' N '

10, The Committee expresses dissatisfaction at the Board's delay in
 finalisation of tenders within the stipulated period which resulted in an avoidable
expenditure of T 30.01 lakh. The committee directs the Board to be vigilant and
avoid delay in tender processes in future, B

11. - The Couunittt_ae e'xpresses its apprehension over the reduction in the
. number of shifts at KSEB Substations and observes that increased duration of
shifts adversely affects the éfficieﬂcy and quality of performance and monitoring’.
The Committee suggests that the Board should either enforce the approved duty
time or formulate shift duty of 8 hour durations. o

12. The Committee remarks that the decision with regard to unbundling of

KSEB into sepérgte profit centres for the 3 functional areas of- generation,
transmission and distribution should be taken by the Board itseif.
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13. The Committee observes that the Intemgl‘ Audit Wi:ig of the Board was .
- not functioning properly in the transmission sector. The Committee suggests that
the Board should take necessary steps to sirengthen the auclit wing.

14 The Committee observes that the transmlssxon system 1mpr0vcment.
scheme of the Board could not -achieve its ‘aims due to belated decisions,
deficiency of proper contract and delay in acquisition of land required for
substations and transmxssmn lmes

15. The Committee points out that the failure of the Board to provxde ‘
uninterrupted better quality power supply to targeted consumers was on account of
lack of adequate planning, monitoring, co-ordination and abnormal delay in

~commissioning and completion of scheme.

‘Thiruvananthapuram, ~ C. DIVAKARAN,
26th April, 2017, . ' . Chairman,
E Committee on Public Undertakmgs
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| APPENDIX |

SUMMARY OF MAIN CONCLUSION/RECOMMENDATIONS

SL. | Para | Department
No. | No. { Concerned

‘Conclusions/Recommendations

3

4 .

Power .

The Committee observes that in 2008 all power
grids. in India except Southern Grid became power
surplus as expected in the Electricity Plan of Central
Electricity Authority and the Southern grid turned
highly power deficient. The Committee finds that it was

|due to the laxity in formulating thé plan according (o

the Central Electricity Plan and its improper
implementation. The situation indicates the limitation of
the plan of KSEB and the Committee therefore
recommends that the power plan adopted here in this _
regard should be re-examined with - respect to the
change of situation and it should be upgraded from time
to time. '

Power

The‘-Committee is of the observation that the

Board failed to. prepare State Electricity Plan (SEP)
{forecasting demand and generation, power purchase,

transmission and distribution. The Committee further| .
notes that the Board lacked a perspective plan based on
load and energy forecasts for the next 10 years despite
SERC directions for the preparation of a perspective
plan.

1] 2
171
212
3 3

Power

The Committee observes that there exists a
shortage of transmission infrastructure in the nofthern
districts of Kerala like Kasaragod and Kannur. The
Committee directs to fumnish a detailed report to the
Committee regarding major problems faced by the
Northern districts of Kerala such as lengthy feeding
circuits, weak transmission network, poor inter-state

‘| connectivity, ete. :
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Power

The Committee pointed out the inexcusable lapses

that - occurred  in  Kattakkada, Ranni-Perinad and

Punnappra-Mavelikkara Projects. The committee directs
that KSEB should immediately submit the details of the
officers responsible for such serious lapses so as to fix|
liability upon them. '

Power

The Committee notices that about one-third of the
capacitors installed at various substations were non-
working and also notes that alternative sources of
feeding were not arranged at sub-stations to maintain
supply/avoid failure of the stations in case of failure of
one source. The Committee understands that one of the

main reasons for the malfunctioning of capacitors and

substations was that their quality were not up to the

‘mark. Therefore, the Committee directs that the Board|"

should refrain from installing substations, including
capacitor banks, that are substandard.

Power

- The committee considers t;ansfoxmer failures a
serious issue and directs the Board to take effective

|action. to reduce the rate of occurrence of transformer

failures and also remarks that quality should also be|-
made a parameter along with the price while procuring
transformers through tender process.

4| 4
515
6| 6
717

Power

The Committee is concemed about the
deficiencies noted in the maintenance wings in KSEB.
The Committee is also worried to note instances of
accidents which resulted in loss of life and also notes
with concern the delay in repairs due to delay in
procurement of spare parts. The Committee also noticed
that supplier's service engineers were not available for
prompt repairs as they were not bound to do the service
because suitable clauses for subsequent repairs after
installation were not included in the purchase order of

equipments.

1322012,
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Power

The Committee views all these lapses seriously
and sternly directs the Board to take precise steps to

‘[avoid delay in maintenance, make sure to replace

equipments which is beyond repair, make available

service engineers in time by incorporating suitable

clauses to that effect in the purchase order/agreement

‘and thus ensure proper maintenance of transformers.

The Committee directs the Board to upgrade technology
and acquire modern ‘equipments required for the
maintenance wings of the Board necessary for the better
functioning of the present system in KSEB. '

Power -

The Committee recommends that adequate
training in latest technology should be provided to the
existing staff. The Committée observes that a payment
to the tune of ¥ 13.69 crore was forced on the KSEB as
compensation towards unavailed power allocation. The
Committee views this as a very unfair practice to
compel KSEB -to pay to PGCIL/SRPC for the power it
has not utilised. Since this is not an_issue that could be
solved internally, Committee is of the view that this
matier must be brought to the notice of the Centre and
discussed during general Plan.

Power

The Committee expresses dissatisfaction at the
Board's delay in finalisation of tenders within the
stipulated ‘period which resulted in an avoidable
expenditure of ¥ 30.01 lakh. The committee directs the
Board to be \}ig_ilant and avoid delay in tender processes
in future. ' ‘ '

8 | 8
91 9
107 10
n{ 1

Power

The Committee expresses its: apprehension over

the reduction in the number of shifts at KSEB

substations and observes that increased duration of

‘| shifts adversely affects the efficiency and quality of

performance and monitoring. The Committee suggests
that the Board should either enforce the approved duty
time or formulate shift duty of 8 hour durations.
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12

12

. Power

The Committee remarks that the. decision with
regard to unbundling of KSEB into separate profit

centres for the 3 functional areas of generation,

transmission and distribution should be taken by the|-

| Board itself.

13

13

Power

The Committee observes that the Internal Audit

7 Wing of the Board was not functioning properly in the

transmission sector. The Committee suggests- that the
Board should take necessary steps to strengthen the
audit wing.

14

14

Power

The Committee observes that the transmission]
system improvement scheme of the Board could not
achieve its aims due to belated decisions, deficiency of
proper contract and delay in acquisition of land required

| for substations and transmission lines,

15

15

" Power

The Committee points out that the failure of the
Board to provide imintérrupted better quality power
supply to targeted consumers was on account of lack of
adequate planning, monitoring, co-ordination and
abnormal delay in commissioning and completion of
scheme. - o '
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[48\2011-12. Audit examination involved scrutiny of records of different wings of KSEB at the Head Office, State Load
Di h Centre (SLDC), two Transmission Regions-headed by Chief Engineers and five out oftwelve Circles headed by
Deputy Chief Engineers. . o S
KSEB constructed 80 SSs (capacity; 1561.9 MVA} and 94 lines (]capncity: 806 CKM) and apgmiented existing transformation
capacity by 1187.3 MVA during the review period. Fourteen 555 (capacity 4640 MYA) were examined in audit. The
selection was made ensuring geographical parity and other factors such as performance and execution of major works. The -
anly 400 kV SS in the State, cight out of seventeen 220 kV $$s, three out of oné hurdred thirty three 110 kV 8Ssand two out
of seventy nine 66 kV 985 located in the selected Circles have been selected. The tqtal transmission capacity (4640 MVA) of
al! the SSs sclected constituted 28.42 per cent of the total capacity. o S
Audit Objectives . !
2.1.4 The ohjectives of the performance audit were to assess whether: ; .
"7 Planning was in accordarisg with the guidelines of the National Electricity Policy/ Plan and State Electricity
Regulatory Commission {SERT) and sssessment of impact of failure to plan, if any; - | ) '
The transmission system was devéloped and commissioned in an ymical, efficient and effective marinet;
Operation and maintenance of transmission system was carried out in an economical, efficient and effective manner;
Disaster Management Systern was set up tq safeguard operations against unforeseen disruptions;
Effective failure anatysis system was set up™. ' .
Financigl Management system was effective and efficient;
. Efficient and effective system of Procurement of misterial and inventory controt mechanism existed;
There was a monitoring system in place to review exigling/ ongoing projects, take corrective measures to overcome
deficiencies identified and respond adequately to Audit/ Internal audit observations.
Audit Criteria A .

2.1.5 The sources of audit criteria were the following: .
“~ =" Provisions of Nationa} Electricity Policy/Plan; - TN
‘| s PlanDocuments of KSEB; )

+ Standard procedures for award of contracts with reference 1o principles o?\gonomy- fliciency, effectiveness, squity
. and ethics; . ' h ’

N,
¢ ARR filed with SERC for tariff fixation, Circulars, Manuals ahd MIS reports;

e v oa e

* Manual of Transmission Planning Criteria (MTPC);

' 400 KV N 220 KV st P , Bi Kl v, Kanl
Trivandrum Power House and Sujihan Bathery,

Kanjirode, Mylatty, Naliplam, Yadakars, 116 KV at Edupslly, Puthanumtbltia, Paruthipars and 66 KY at
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Both the annual plans and the five year plan were prepared after coilecting information about the
field ievel requirements. The concept of decentralized planning is more applicable to the
distribution sector, whercas the {ransmission planping is- more of a2 cemtralised nature. The
deceniralized concept was spplied in the transmission planming mainly to scale up the capacity-
addition and system strengthening requirements from the distribution sector to the transmission
sector. Whatever additional requirements emerged from the field wére included in the plan and
implemented only after analyzing the technical and commercial aspects of the proposals by
conducting load flow analysis 2nd cost benefit analysis. [n fact, all the transmission projects are
now funded by avaifing long term loans from’ finanicia) institutions, which extend the assistance
only based an the techrio-econoniic feasibility of the proposals.

The five year plan targets prepated for such longer time hotizon required carrections for actual
implementation on a year to yéar basis. Thus the arinual plan targets could not be the exact repliga
of the targets projected in the live year plan. The annual plan targets were finalized by taking the-
five year plan targets as a basis and making fine tuning bascd on the latest requirements and
practical considerations !
Morteover, implementation of transmission projects mostly depended on availability of land for
substations and right of way for transmission lines which were ofien entangled in litigations and
local resistance. Thus the original time lines planned in the five year plan got upset and hetce the
same project appeared in more annual plans than originally estimated. This is why the sum total
of the estimates in the annua plans exceeded that in the five year plan. .
The reason for the difference between the estimated requirement of Rs. 2743 Crore for the five
years (by adding together the projected expenditure in annual ptans) with the actual budget
allocation .of Rs 1294 Crore (not Rs. 1062 Cmr; mentioned:in the audit Para) is also the same as
described above. The expenditures projected in the annual plans were based on the expectation
" that the projects would take 6ff smoothly without any hindrances, However, many a titne the
, projects got entangled in litigations on land acquisition and right of way related jssues. Hence,
I the project was to be rescheduled to the next year and its projected expenditure was alse shifted to
the next year's plan, However, the budget estimates were always restricted.sp as not to upset the

Any
ion
taken
to
formulate
State’.
clectridjty;

ped
plant P

revenue réquigements .in the ARR & ERC. There is always the scope for increasing the budget [
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estimate for a project any time during the course of the year either in the Revised Estimate of
through re-appropriations. Thus, the difference between the projected expenditure in the annual

plan and the budget estimates is an inevitable censequence,

Even though KSEB had not 'yet prepared a State Electricity Plan as a report, the decisions on

;| planning the generation and power purchase and builing the transmission and distribution
'| infrastructure were always taken based on sound judgments originating from the forecasted
| demand of the State. For this purpose, KSEB depended on the Electric Power Survey reports

|| published by the Central Electricity Authority every five year. The reports contain the projected

pesk-demand and encrgy requirement of the Staté for the ensuing five year plan period and the
perspective demand for the next five year period. As the survey tesulis are fzirly accurate these
are adopted by simost all the utilities for their planning purposes.

KSEB hed elrcady prepared a long term transmission plan covering the ten year period 2013-2023
to strearmline the invesiment and activities in the transmission sector, : :
Audit has. poipted out that KSEB did not construct 135 out of 225 substations originally
planned. In fact, during the review period of 2008-09 1o 2011-12, sum total of the number of
substations includéd in the respective annual plans of KSEB is 241 nos. (not 225 nos. as

mentioned by the audit) as detailed below: .
’ ' ) 2008-09 | 2009-10 | 2010-11 [ 2011-12 [ Total
220KV )2 2 2 2 H
HOKV 15 1% 27 16 177
86KV |5 - |4 7 3 30
KV |49 38 3 18 136
71 63 57 40 241

108 substations ot of the above 241 pos. are actually spill over of previaus years' targets and

hence are duplicated while counting the 1otal number, For example, out of 63 substations planned
during 2009-10, 44 nos, are spillover of 2008-09, out of 67 substations planned during 2010-

11, 28 nos. are spill over of 2008-09 and 2009-10, while 40 substations planned during

2011- 12 include 36 nos. of spill over projects. Thus, the number of substations actually

86
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planned during the r?v":cw period of 2008-09 to 2011 -12 isonly 133 nos.. out of which 70
substations were commissioned during the review period itself. Most of the remaining’ 63
substations are included in the annual plans of subsequent yéars from 2012.13 to 2015-16,

land acquisition and"right of way related issues.

Tt is true that there are some instances where, works were, included in the. annual plans before
obtaining administrative sanction for the ' same. This ‘was done to fast track the project
| implementation by enabling the ficld offices to start with the preliminaries so as 1o-be ready to
start the implementation as soon as the administrative sanétion js Teceived. Such proposals are

Board for issue of administrative sanction.

while a few proposals are being-re-considered with alternate proposals because of difficulty in |.

included in the plan only in case of urgencies and pher submitting the project proposals to the |.
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1,1.11 OVERVIEW OF THE KERALA

‘| POWER SYSTEM

The maximum recorded peak demand of
the State is 3348MW and the maximum
recorded energy demand is 63.4515 MU.
Duc to  issues , related to  getting
environmental -and Forest clearances,
addition of new hydel project is very
difficult, The main challenges in the
implementation of new schemes are delay
in  getting forest clearance, RoW
probiems, fand  acquisition  issues,
envirgnmental problems etc: :

Since the present day installed capacity is
difficult 10 meet the demand the State is
heavily dependent on interstate import of
power.
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Tmmmhﬁon Planning  philosophy ~ has
evolved over iost few decades keeping pace

- with deveiopments and needs of the electricity

sector The transmission planning has been
aligned with the new Electricity Act, National
Electricity Policy Tariff policy, regulations
and market orientation of the electricity
SECtor. .

Based on the perspective plan developed by
the CEA and deperding upon as to which
generations are likely to be available during
the next 2-3 years and taking in to account the
load growth in particular areas, CTU or STUs
prioritize, ‘review (if requited) and take up
their  transmission  system - . expansion
programme for implementation

4To fulfill this objective and carry our

integrated planning through coordination and
consultation with transmission utilities and
other stake holders, CEA has copstituted

regional Standing Committees for Power I

System Planning - (SCPSP) to firm up
transmission  addition proposals. These
standing Committees for Power System
Planning have representation of CEA, CTU,

2

R w
hat is the

e

! Monsoon dependens 228.78MW ~Kuttivadi Hydrg &
T20LY Kudakals- Kanlyampens (drawal of 120 MW

“A104Y 55 Konaje-Manjerwarsm drawal 3 PEMW),

Projecty invelving sysich Im

L 4BOEV 35 41 Palsidat.

privemont of the grid us 4 whole/Central gosterating 1tathons wisd inter-sate Profecs,

STUs of the consfituent States, Regional

BHlats & twa high eost thermal projects (128 MW Kozhlkede Dicaed Power Project and 22 MW Kasargode Power Corparation Timdted).
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Power Committee (RPC) of the concerned
region and representatives of Central Sector
Generating Companies in the region.

Power Grid Corporation of  India
(POWERGRID) was set up as the CTU to
give thrust to implementation of transmissioh
system associated with central generating
stations and inter regional fransmission
programme based on perspective planning
done by Standing Committee on Power
System Planning of Southern Region
{SCPSP) under the acgis of Central Electrieity
Authority’ (CEA). Any proposal for inter
state.lines  required’ - towards  system
strengthening in the southern region are to be
forwarded to CEA for discussion and approvsl
in the SCPSP meetings afer conducting
system  studies.Once  recommended  and

approved in the SCPSP, the proposals are |

placed in the Southern Regional Power
Committee (SRPC) for approval to take up
construction activities.

As recommended by the empowered

committee and after consideration by the |

Government " of India, the transmission
projects are implemented through the tariff
based competitive bidding process,
TRANSMISSION SYSTEM IN THE
SOUTHERN REGION OF THE COUNTRY

:Ucupﬂ STPS commitsioned (August 201 1) with §00 MW, with addivional capacity of 600 MW onder creatiun,
Ci for puak hour perfod of chr b

1 50 1080x8h 21 68 uya/10 haicie
451 OBhEShrLIES day /10 lakh.

[

Z
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Tramsmission System in the southern region
consists of Interstate Transmission System
- | (ISTS) & Intrestate Transmission System.
(18TS is mainly owned and operated by
Central Transmission Uhility, i.e, Power Grid
Corporstion of india Lid (POWBRGR]D) In
the Southern Region the main corridors for
power transfer between constitucnt- States are
formed by 400kV lines and are divided into
two areas viz SI and S2, Kerala,- Taminadu
and Pondichery are in $2 area whereas
Karnataka and Andhra Pradesh in 1 area. The
main power fransmission corridor between the
SI and S2 area consists of 7 nos. of 400KV
lines with an Available Transmission
Capability (ATC) of 4600 to 5300 MW which,
in wm is- declared/ updated periodicaily by
SRLDC, The $1-52 corridor is often getting
[ congested due to- the overloading of
Vijayawada - Nellore (ST ares) and
Sornanehally-Salem, Hosur -Salem (S2 area).
And also the delay In commissmmng of the
new generation projects, commissioning of
.| projects without the associated transmission
! lines, aggressive inter regional short term
open acpess power purchase efc  firrther
worsened-the congestion.
Transmission System of Kerala State
" The mein transmission system for power
- r" | delivery within the Szatc ists of a 220kV

Lo T TP Y feeamaar ¥ [NRitapray

o~

'PGCI[.]: dﬂnndﬂl ummrufm ol“l‘fsiﬂ 8 fhree exlotimg ROV 3t 220 K'Y Fur the ronie. KSEH a3 demanded riention nfm ROW mrm'gh creatien of & eulticircull roste by PGCIL.

? mte pot ralne Ki 1]
ulmersins chwsiraints betrrer Kamanaia o
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backbone network with 110kV and 66kV
subtransmission systems for delivery of bulk
power up to load centers. As our installed
capatity is insufficient fo meet the demand
coupled with the difficulties in establishing
new projects, State is dependent on CGS and
power through exchanges /traders which in
tum results in dependency on  Interstate
transmission network for impott of powet in
the region. Mest of the generation assets in the
State are located in South and Central Kerala.
At present there are two major connectors at
400kV & 220kV level, t.¢. 400kV Cochin East
- Madakkathara DC: line and 220kV Lower
Periyar- Madakkathara DC line connecting the
major connection point of North Kerala with
generation points in South / Central Kefala,
As the load in the Malabar area is being
incrensed considerably, without a 400 KV
substation at' north, even a minor failure in
Madakiathara ; 400kY substation may lead to
total failure ofsupply in Northern Kerala and
restoration of supply may take time,

The Board has taken yp the ssues relating to
the construction of new Inter State lines ang
strengthening of existing interstate lines in
various SRPC meetings and  Standing
| Committes meetings. The maximum demand
of Kerala is showing an upward trend and.
non availability of teansmission network for
availing _power  from  Central Generating
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Stations and through Exchanges as per Merit
Order as per the requirement , usually results
in shortage of power cspecially, in the
Northern Region of Keraja. For relieving the
- | congestion for transfer of power from the St to
82 regior, the KSE Board has proposed the
following new ISTS lines and strengthening
the existing ones;

Reply

*  400kV Mysore - Kozhikede line: The works of 400kV Areacode substation is almost completed and the 400 kV line in Kerala portion has
also been completed by PGCIL. The construction of the Mysore -Areacode 400KV line is held up in Karnataka portion of the coffee
plantation region in Coorg area. With the commissioning of this 400kV line from Mysare to Ateacode- and 400kV' Areacode substation,
the power situation in Northern Kerala will improve considerably as this will provide a direct400kV Tink between ST region and Kerala(at |
present there is no 400kV direct link available between SF and Keralay.-

* 400kV Double Circuit link from Nagarjuna Power Corporation Ltd Thermal Power Plant (NPCL, Uduppi) 10 400k substation at
Kozhikode (Areacode) and to setup a 400kV substation at Mylatty (Kasargode) by LILOing one of the circuit. The 35™ meeting of the
Standing Committee has approved this scheme. Land compensation for Right of Way (RoW) for the tower footing, is under consideration
of the Government, | T

*  220kV Puthur - Mylatty Double tiac: This proposal is dropped due to: a} [ssues related ta forest clearance b) Load flow study conducted
by SRPC shows that power tannot be drawn during peak hours as the 220kV /s Puthur is getting overloaded ¢) KPTCL informed that
they do . not agree 1o the construction of 720KV Mylatty - Puthur line as thére is no capacity in their transmission network to supply
power beyord Puthur. ’ ) i

* Deubling of existing 110kV Konaje - Manjeswaram Single Circuit feeder: The KPTCL supply extends from Konaje substation in
Kamataka to Kerafa border at Thoudugolt and from Thoudugo!t to Manjeswaram. This cannot be fully wtilised due 1o line restriction.
Therefore It is proposed 10 convert the existing |110kV Konaje (from Thoudugoli at Kerals Border) - Manjeswaram - Mytatty Single

201

Circuit feeder te double circuit for availing the allocated power frem KPTCL and also for utilising the increased power availability in



Northern regior: consequent 10 the commissicning of 400kV Mysore: Areacode line,

s Power restrictions in 220kV Kaddkkols- Kaniyambetta line: Strengthening of this line would help to reduce the S1 82 congestion

s  Construction of 400kV Trichur Kozhikode line (Madakkathara Areacodc)‘ This line is proposed under Regional Strengthening scheme.
KSEB is alse adopting several demand side management measures .
Inadequate transmission capacity at 400KV substation. Madakkathara for import of Central Sector power,
‘The proposal for enhancing the transformation * capacity of Madakkathara was discussed in the 24 Standing Committee meeting on Power
System planning during June 3007.In the meeting it was suggested that the 3™ transformer- planned for installation ™ at Trivandrum North
substation of PGCIL could be shifted to Madakkathara. Considering-the technical risk factors pointed out by PGCIL and Member Secretary,
CEA with respect to shifting of the transformer, as it would adversely. affect its life the proposal was kept in abeyance in view of the propased
commissioning of the 400kV Elappully substation (PGCIL). In the mean time KSER has also resorted to demand side measures to reduce the
| peak demand. Later due to the delay in commissioning of the above substation and after assessing the load growth in the area and from a
reliability point of view considering the age of the existing transformers the proposal for installation of the 3" transformer was again revived. So
there was no loss to Board in deferring the project, The works are in progress.
K.SEB has already taken proactive $leps to improve the network. Requirement of a number of Interstzie Transmission Hines have been taken with
SRPC & CEA.
400kV MAL is not yet completed dug lo issues on RoW in Kammaka The 400KV S/s at Areacode and 400KV line from Areacode 1o Kerala
Boarder {Baveli) has already been completed.
220kV Puthur - Mylatty line was already proposed | by KSEB in various forums. The above prupusal has been dropped due to (i} Route of the line
was passing through thick forest in Karnetaka and also passing through difficult hilly terrain. Hence, forest clearance will be more difficult, (i)
SRPC conducted Load Flow studies and informed that power an not be drawn during peak Hours, as the 220kV $/8 at Puthur is getting over
loaded, (iti) KPTCL has objected constniction of this line in vatious forum.
Hence, the new proposal for 400kV lind: Uduapi- Areacods lhrough Mylatty along the costal arca has been proposed. The same was approved in
the standing comimittee meeting held at Dethi during Jan.2013. K.S.E.Board has taken all efforts to augment the interstate transmission capacity
hy taking up the issuc in proper forum, The 400/220kV transformer banks at 400kV Substation, Madakkathara were loaded to about 91%, at
times and hence it was proposed in 2007 to install 2 3rd unit transférmer bank to meet the immediate foad requirement. The proposal was
discussed In the 24th standing committee on Power System Planning in Southesn Region held oh 18.06.2007 and Centraf Electricity Authority
agreed to the proposal. The_ requirement of additional transformer was of short duration as the load at Madakathara was expected to come down
with the commissioning of 400k substation, Areacode, which was held up due to RoW problems. A proposal for a 400kV substation at
Palakkad was also being considercd, which would reduce the load a1 Madakkathara further. The Central Electricity Authority suggested that the
transformer procured by PGCIL for Pothencode could be taken on loan by KSEB and may be instalied at 400kV Substation, Madakkathara so
that the drawal capacity from Central Grid will be enhanced. Later on, PGCIL did not accept the proposal and insisted on KSEB to pay the ful

amount or replacement of the transformer. As the duration of utilization was limited, the proposal was not pursued- further. Meanwhile to tide
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over the load growth, split bus operation at [dukki and LP buses was resorted to for enbancing the 220kV . support at Madakkathara bus as
immediate alternative solution and was continued until 4G0kY substation, Palakkad was commissioned, The rate of system growth is 13% against
the anticipated growth of 5%, - : :

Hence the proposal to instafi the 3rd transformer bank was revived. It is also considered prudent to arrange a pew transformer as the present
iransformers are 20 years old and any failure, will have catastrophic effect as the state power system depends on import of power 1o the extent of
more than 60% of the total demand. Hence there was no loss sustained to Kernla State Eléctricity Board on accoust of defering the investment
for the 3rd Bank transformer in 2007 itse!f. But now since # is the right time."KSEB has resorted 1o installation of 3rd Bank transformer, Works
are in progress and, 315MVA ICT and asscciated equipments will be commissioned by 313t August2013. .

The requirement of inter State Transmission Lines from Karnataka including 100-150MW pawer from Nagarjuna Power Plant, Udupi, Karnateka
has been taken up in many SRPC meetings. Because of the regular follow up from KSE Board, the standing’'committee mecting held at Delhi on
-] 4-1-2013 the new 400kV Udupi- Mylatty -Areacode ISTL has been approved. On gompletion of MAL and.the new ISTL the existing issues of

51-S2 congestion can be reduced iderably ‘

KSEB has proposed 220kV Puthur - Mylaﬂy-ISTL in many SRPC mectings and the main t;bjectiun -was_ from KPTCL. In the special SREC .

mecting held on 13th July 2012, KPTCL completely objected the above 220kV line as the 220kV Puthur S/S could not feed any power to Kerala
1 during peak Hours. Route of the line was passing through thick forést in Karhataka and also passing through-difficult hilly terrain. Hence, forest
clearance will be more difficult. CEA studied the load flow studies and hot recommended the 2bove 220kv line. Moresver, after construction of,
400KV Udupi- Mylatty -Areacode JSTL, importance of the 220kV Puthur - Mylatty line is very less. KPTCL has insisted 1o limit drawal to
I50MW. in the 220kV Kaniyambetta-Kadakola ISTL. : o oo

Though KSEB paid much effort to ‘construct the inter state transmission line, the stme has not been materinlized due to the non receipt of

sanction from KPTCL and SRPC in right time.. Hence the iosses estimated based on the iine ¢onstruetion/ transmission loases saving cannot be |-

achicved. Board is proposing to setup a weli mechanized apex committee constituted by the Central Goveramem for resolving such issues in
future to evaluate the merits of Transmission sector especially to reduce the T&D losses. .

Hence auditors may consider these technical parameters and constraints at par with their observations.

Vi

2013 2,004

-4 The observations made by the auditors are not
fully correcs. KSEB had taken into account of
the task force commiltee report in the year
2008 and had initiated action to implement
i e, : : three pilot projects in time bound manner in
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trug spirit which includes Katiakada project, |

Punnappara  Project ~ and  Kakkayam-
Pattanippara ~ Transmission line  projects.
However the same are not fully materialized
due to the stringent opposition from public and
further delay in settling disputes in apex courts.
Also the auditors -were not even considered
about the peculiar geographical scenaric of
Kerala, Please pote that at present KSEB is
carrying out the preparatory activities of line
surveying, design and testing etc. in paraliel,
however land acquisition and right of way -
clearance ete, aré dane only after the Project
approval and the issue of statutory gazette
notification. Please also note that for KSEB the
acquiring of the Right of way is very difficult
due to shortage of land across Kerala ang aiso
due to very precious high cest involvement.
Hence KSEB's RoW issues and land
acquisition has to be evaluated totally different
from other states or utilities. Here geographic
consideration is the mast valid reason. 12™ plan
onwards the preject has been sanctioned with
series of stages inchudes necessity derived from
Annual working group plan, data collection and
feasibility study by the Board Planning wing,
DPR preparation and final approval. $/8
construction aetivities start only after resolving
of Row issues pertains 1o Line construction.
The Board had planned to implement the
praject 'as a single or split wise Tumkey

execution with a dedicated team of Project

S eyt e e o

%
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" Managers.

2.1.15 The auditor's observations are purely
based on the practice followed by M/s PGCIL
and Task force committee reports. Please note
that KSEB has its own consiruction procedures
and practices which have been followed. KSEB
isalso at the: stage of implementing, modern
techniques and managements. Board has taken
steps fo constitute a team for preparing the
Construction standards and practices.

.The geographical and  demographical
constraints of Kerala have to be considered

j regarding the RoW and Land acquisition

issues. Being Kerala is a very densaly
populated State obtaining full Right of Way
¢clearance before starting a project is practically
| impossible. ’
| During the course of project execution, many
litigations will be filed in Court against RoW
i clearance in connection with transmission line
. congtruction atid land acquisition for /8, Final
sejtlerent from court takes many years, which
i is beyond the.control of KSE Board, KSEB has
proposed to; GoK to form a dedicated
committee including Distriet Cotlector, Power
secretary and.LA &DAQ and concerned Dy.
€E Transmigsion for speedy settling issues
related to RoW and Jand acquisition.
3.1.16 The KSEB had handed over 100 Acres
of land to GoK as per order No.
GO(MS)Np.13/07/PD dated 05.07.2007, based

901



on the direction of Govt, of Kerala. At the time
of transferring the land KSEB has not been
foreseen any objection frem the side of Smart
City Authority being an initiative of GoK... The
Establishment  of  220kV  Pallikkara-
Brahmapuram feeder is' possible only through
the smart City area (along the boundary). Mere
over the construction of the above 220kV DC
line through Smart City area will not make any
technical issues 1o Smart City activities. Later
litigation aroused by M/S Smart City Authority
and  the  project delayed. Due to ‘'the
involvement of State Government the cases has
been settled amicably and KSEB has completed
the work in the smart city area by applying CL.
16(}) of Telegraphic act.

+ In addition to the above litigation, a Private

-complaint was. lodged by Dr. Pulikkan which

is. disposed by the .Honorable High court
during” May/June 2012. Siill another case is
pending in the Fonorable court for final
disposal. Unexpected litigation is very common
while drawing transmission line which cannot
be foreseen at the time of project proposal. The
speedy settling of the litigation is the driviag
mechanism for the timely completion of the
projects. None of the Board officials made any

willful negligence in carrying out their duties in |

connection with this project execution. The
cost pverran estimated occurred due the delay
in settling the cases from the Hon’ble. Courts

H Lowest borrewing rate of KSEW.

.01




T "which are bepand the control of the Board. The

" .43 crore duting 2000-19, 13,31 crore ducing 201011, ¥1.92 crove duying 2011-12

:| downstream Power evacuatien works - from
:| 400kV Pallikkara S/$ af PGCIL will be
‘| completed by 3).3.2013.

A committee has been constituted by KSEB &
PGCIL to settle the issues of RoW of 400kV
Pallikkara Edamon line. Many hearings were

§ already conducted and efforts are continuing to
settle” the “issue by paying additional

compensation on RoW.
2.1.17 Reply to this query is as same as in para

11 &2 of the answers mhade in query 2.1.15 and

may read frgm the same para. We alrcady
replied that obtaining of ROW prior fo project
execution or.zequisition of land in the right of
way of any transmission fine is not practical in
Kerala scenario and we request the Auditors to
evaluate the geographical condition rather

wcomparibg with other states where pienty of

vacant lands are available. KSEB is adepting
multi circuit's comstruction wherever possible,
however all the line switching over to Multi
circuit is not practical.

Kannur Substation:-

In the case of line construction of Kannur 33
KV Substation, Board had submitied a request
to the Railway authorities for sanction fer
drawing 33 KV line parallel 1o the railway
boundary with very minimum interference.

“Accordingly railway agreed the proposed line
route and to draw the line. Also sanction was

80T



obtained from Railways for cutting and
remaoving the trees in the railway land. -Based
on the sanction of the Railway, K 8.E.Board
started the work in the presence of Railway
authorities. When the iine work -was on
progressing  stage  Additional  Divisional
Epgineer, permansat way, Kannur objected
tssned stop notice. In spite of several request to
; the DivisionaL.Manager, sanciion was not
obiained for further drawal of the line. As the

! substation works were already completed and
iconsidering the delay in obtaining sanction
from Railways, Board decided to draw the line
through an alternate routé: Despite of several
! objections fram the public and after settiing the
same through ADM's order, work was

" completed and - the  Substation  was

commissioned on 12-7- 2010,

.| 21,18 The Board has accorded sanction to
release the security deposit pledged (As BG)
by.M/§ ICON for the fransmission line work
awarded for the Ranni-- Perunad project.

The action taken based on Board decision to
drop the work awarded to the Turnkey
contractor and allowed to compiete the other
Project under Transmission Circle, Kannur
(Mullerja and Badiyadukka projects). The.final
bill of the prajects is till not setled. Also the
Contractors BG for the above work still is not |

* gequisition by tevokivg ugexy uhusdumiurlnﬁ.
253400 undls T ¥ 354200011 average resluation).
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:mleased. Hente direction has been sought to

the Board for scttfing the issues with M/S
ICON from ‘the ' field office including the
realization of the security deposit as BG
pledged for the Ranni - Perinad works. Hence
the Board can realize the losses from the
comractor upon the settlement of the final bills.

Pevad and Vidvanagr- Earlier materials
procurements made from the O/o the CE, SCM

‘was through manual mode of purchasing which

has not been synchronized with the actual
requirement. Recently SCM had started modern

| | Inventory Management with I'T' and hence the
‘project delay due tc non availability of
| muterials in real time will be resolved.

KSEB has ordered departmental enquiry about

the incident, which js in completion stage.
‘Crime, Branch of Police department has

registered a criminal case against the AE, AEE
& Contractor (invelved with the case) which is
under final stage of decision. in addition,
KSEB has filed a case in the Alappuzha Sub-

Couit against’ the Contractor, AE & AEE

through a special counsel for cost recovery.

 KSEB is hopping to realize the losses sustained

to the Board from the culprits,

" | Capacity e ot work at ode:-

Based on the Board sanction the capacity
addition-al 220 kV sfs has been completed

Tt gty 91 Bre-vxbling Feeders {116 kY X Ine fivrn Prihencode 10 Fanthipra and Edunon- Farw igars 13 rmmp 1) i MRLITRcHonL 1o vt the Fotaee loat
" Couamuction of 1 pivfiching stalion al Pundaiikd ode whee the #xsring Ferders eresaed ench o ler ol have famgmitied niore paver o hmmw:“hrnwh«mm; f-dws
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- | expenditure incurred; Morcover the work
| corresponds to Rs. 8.30 crores is not for

| (on 20t1) had dropped the UG cable proposal

during the month of 11/2010. Two nursber of
110 kV additional bays were constructed to |
feed the 2 numbers of proposed UG cable to
110 kV 8/s Paruthippara end. Later the Board

being number of alternative circuits were
constructed in City area and interconpection.of
110 kV circuils were planned. Also 1o canstruct
a E10 kY substation at Panthencode. Hence the
two bays constructed at Pothencode become
idle: The works amounting 1o Rs. §.30 crore
hes-not  been executed and  hence no

conpecting the UG cable anly at Paruthippara
end. Defiantly the same can be used for
providing supply’to EHT consumers and we
already received- request from  different
consumers ' includes M/s Techne city, M/S
Techio park and Indian Railways.

2.1.19 The geographical and demographical
constraints of Kerala have to be considered
regarding the RoW and Land acquisition |
issues, Being Kerala is a very densely
populated State obtaining full Right of Way
clearance before starting a project is practically
impossible. -

During the course of project execution, much
litigation wil! be filed In Court against RoW
clearance in connection with transmission line
construction and land acquisition .for §/8, Finai

T = e
| e, ampoi.
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2 Karikkayna SHEP being develaped by Ayyappa Hydra Power Limired
*ISMW x biltper cenf (und tactor) § 24 i x 365 days

settiement from court takes many years, which
is beyond the tontro) of KSE Board. KSEB has
proposed to: GoK to form a dedicated
committee including District Collector, Power
secretary and LA &DEO and concerned Dy.
CE -Trapsmissicn for speedy clearance of
issues. Pleaseinote that power evacuation from
pone of the Generation were delayed dus delay
in completing evacuation faciity.

The 7.5MW Vilangad SHEP is expected to be |-

commissioned by June 2014. The evacuation

- system is by laying 15km 33 kV UG cable to

110KV substation Nadapurarn Cable laying
12.8 KM complctcd

[4%
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The geographical and
demographical  constaints  of
Kerala have to be considered
regarding the  RoW and Land
acquisition, issues. Being a very
densely populated state obtaining
fill clearance before starting a
project is practically impossible.
During’ project exscution, much
litigation will be fited in the Court
against RoW and land acquisition
for S/S plot. Final settlement from
court takes many years, which is
beyond the control of KSE Board.
KSEB has proposed t6 GoK to
form  a  dedicated committee
including  District  Collector,
Power secretary and LA &DAO
and concerned Dy. CE
Transmission for speedy
settlement of RoW and land
acquisition isswes.:

21,22 The auditor's observations
are based an the Best Practices
that has been followed adopted by
M/S PGCIL The state utility had
commissiened the 220 kV
Substation in single or double bus
arrangement based on the load to

be transmitted and other important

* imithal capacity of transformers stepplug Sown power from 400 1o 220 KVA xnd 220 te 110 K VA anly consideicd a3 the rest were sub-dransminshon which involved furtber stepping down
proctsy,
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jards/Best Practices in Transmission -

Lapses in adherence by KSEB and impact thereof,

parameters, Hence have substation

ermissib! aximum capacity of 220 kV 8S
hall be 320 Manual of Planning Criteria
IMTPC)).

Maximum capacity exceeded 320 MVA in five"out of 17 533
egative impact on operation/control.

In the event of outage of
he remaining transformer(s) s
er cent of the Joad (Transmission

ecurity Standards). .

Not adhered to in eight™ out of 14 SSs test checked. Reduced
relisbility of the station. The quality of power: supply would be
ffected in the event of even & partial failure.

‘were already taken and it is seen

ate source of feeding to be available 16
5Ss to maimain supply/avoid failure of the
ions in case of failure of one source.

thirty” S$Ss there werg' no alternative soprces. Reliabilityl
raffecred due to interruptions in the event of contingéncies,

[Voltages at 585 to range between 380420 kV,

198-245 XV, 119-145 kV and 99121 kV in 400
V, 220 KV, 132 KV and 110 kV SSgy
ively

corded were below the minimium in all 14 854
2011- March 2012) out of 230" §Ss. Thi

{ 0f 220KV stations into double bus

itors to be operated to fhanage fall in|
b-10itage. KSEB had installed capacitor banks in
g"\L s {38 385 with a capacity of 996 MVAR.

working during the last three yea

were oparated onlsy when directed -b-y
loss of T4.4 crore™.

§ require an amount of around
. Rs.100 Crore minimum.

ST

Power  shortages 1o be managed by load
shedding/sower cut 1o reduce censumption off

2 felectricity. Tap” position of transformers 1o be
. °—ﬂ fraised and capacitors to be operated to increase
voHages when there is fall in voltage.

{provisions of supply code as voltages fell below ihe,prfcribed
_ minimim :

SLDC issued directions not to raise tap positionduring peak hours
despite fall in voltage (Taliparamba, Mundayad . Two £Ss
Vadakara & Mylatty) did not raise tap position desp! | inf
ivoltage. Non-operation of capacitors was also.noticed. Viblated|

' capacitor banks are faulty as on 1-

with single and double, bus
arrangements.  Since the system
load ‘growth iz enormous,
changing- the system feeding
arrangement. of modification of
Bus arrangements is required in
many statfons, Initial estimates

that the modifications require hage

expenditure and hence the same |-
-fean be done only in phased
‘manner being KSEB facing acute

financial crunch, The modification

system and implementing BBPP
has already been taken up with
SRPC for funding as this may

Absence of alternative sources in
Substations: In all stations 100%
back feeding facility available at
11KV level and consumers are hot
affected. Capacitor bank status is
that only 12 capacitor out of 50

Knlamassery, Paliom, Edugpen, Krndara, Potbencode

 Punahipara, Puthanauwhina, GIS PH, Kaniyspesta, Kunhirede, Mylarty, Vodokari, Modekatinrs .

Sultan Bathery, Kithumunda, Sreekanlapurem, Edakar,

., ¥izhinjom tall 66 kv), Ponnayurkulam, lrinjalakuda, Me
T Or400 KV, 220 kY, (18 KV, 4 kY vollages

™ A% per 1lie technical stily condiigted §August 204 1} by

A cunncclion point alang o tensformer winding rhat all

. Nilambur, peramthalmapna, Nenmare, Chittoor. Walaver quarsy, Kodupgalloor, Melu, Njarakkal, Kochi G1S, Keronagapally, Triveni, Koodal, Avoor and
. M, , Vadakkancherry, Kol - Kozhing

Jathut, Irifty, Mutlena Ch

KSER, operatian of these cap: 1
ows 5 certain hurmbee of lurna with equivaient voltage variztion

Mallapally, Remi {all 110k

wowld reduce e o Toss by 15 MW, saving 2 2 MU Worh T4 grore pa

PIT



03- 2013, Direction has already
been issued to Transmission wing
for repairing/ replacing faulty

| Cepacitor  Bank. The statws is

regularly monitored from  the
office of CE (Tr. & SO).

About the firewalls, as stated in
2.1.15, construction practice now
adopted in KSEB does not
includes Firewalls in §/8 below
220kV.

KSEB is in the process of
preparing a consiruction standard
in accordance with CEA guide
lines and specific requirement of
the state. In  future Projects
firewall construction will  be
considered.

An- estimate amounting to 98.5
crore has been approved for
providing earth mat, BBPP
replacing  of old  protection
equipmends and started
|mplcmcntahon in phased manner.

7/

» Bn: bas is an application for interconpection of the inconing and owgaing lines and transforuers ot the S5 Sus Bar Proteciion Panel {BBPP) limits 1he unpsm wf the bus bar faults and prevents unnecessury

ng by scteclivaly Iripping nnly those hreakees necessazy 1o clear the bua Sar feuit
” N:lllllm. Pmanﬂmulh Kaniambs
b Vadnk
* TransFormer banks al Nallslam, Xslamassery and Pmm and o, Edapally where transfom\ers Iave been installed ad}acem 1o each orther
* Wit Hill, Nadtslam, Kalamassery, Pathanamehirie #nd Sultan Bathary

ST1
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" Necessary to ensure that the [
*dor based cirenit bieaker
" Manwally opereted circui| breake!
* Melathar Nilambi, Pernihal Y I L Kellengade Koziwe g b
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gradation of the station which was under consideration,

namthitta, instructions were givén to the operators regarding precautions in the absence of PT.

The #Eplies ardgot justified. The proposals for providing alternate feeding arrangements and BBPP and better
earthing facilities temain unimplemented. As zgainst the statement that ali efforts were taken to make available the
capacitors, the fact\emains that about one-third of the capacitors are not working. Regarding reactive
compensation, the abseftge of inter-state lines in North Kerala indicated poor planning, The reasons arteibuted for
ron-provision of fire wallis not accepiable as this practice is stipulated in the Bast Practices in transmission
advocated by the MoP.

Maintenance

Performance of Transformers

2.1.23  As Power and Current transformers ai
supply netwarks, it is necessary to prolong their i

2.1.24 Transformer Failures . ) o
Trangformer falures inéﬂ.amﬂii&&&m’manal cd dwing audit based on the data furnished by KSEB. The status of
fa of transformers I these SSs during the years 2({(517-08' 1091 1-12 are %ven in Annexure 8. As per the above datahthe
mber ofl' transformer failures and failures within ‘guarantee periodhfor 350 SS8s during the year 201t-12 were 17 and three
respectively. : . . ) . :

Performance of maintenance wings

the most important and cost- intensive components of electrical energy
uration while reducing their maintenance expenditure,

2.1.25 Maintenance functions on the iransmission network including SS was™sarried out either through the maintenance
wings attached 1o SSs or through external agencies. Usualty only routine malwjenance was done by the permancnt
maintenance staff. There are three maintenance wings in KSEB. Testing of equipmsqs for determining/recommending
maintenance requirements was conducted by a scparate wing called Power Equipment Resting (PET) wing. Testing and
maintenance of relays™ was carried out by the Relay Testifg wing. Maintenance and tgpairs of transmission [ines
including periodic ROW clearance works was carried ouf by the Line Maintenance Subdivision®NL.MSD). The summary of
the operation of the maintenance wings and the deficiencies therein were as follows:

[ PETWing I Relay Wing_ L

Line Maintenance Wing

2.1.24 Adequate
measures  taken to
improve  the quality
while purchasing and
warranty period
increased 10°36 months.
Maintainance and
monitoring facility also
improved.

2.1.25,2.1.26& 2.1.27

KSEB already noticed
certain  deficiencies in
Transmission }
Maintenance wing
including strengthening
of the testing crews.
KSEB has taken steps to

strengthen  the  testing

wing and the

A
2l ko
Yo “’7‘;;\:%\‘“‘%
\\’) b

£

\M _u" Elecincally operaled switches which sense the system fiits and safely swich offthe sy prior to sccurrencs of any extgeneres
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' Envisages nitending w0 manienonce works wiunous switching off,
2! Thiee w3 { Kanner, Madakkatlara 2ad Edappon ) 1esied only powes transtocmers in $53 1l 2009-i0s
“Fault localors Are wsed 15 detect the exact locaton of the Faxit in long distance feeders.

maintenatice wing.

In order to ensure the
quality of the materials
procured and to avoid
frequent failures, KSEB
decided 10 make
specifications moreg
stringent and in'
accordance with 1IEC/1S
standards, In connection
with the above decision,
a special committee has
been  constituted  for

revising the
specification  standards
of Substation

equipments at par with
the standards adopted
by CEA. Upon the
finalization of standards
future procurement wiil
be done based on the
new, standards and there
by system failures will
be’ reduced. Egquipment
purchase for Testing
wing (PET and Relay)
has = been  already

initiated from the office

BIT



of the CE (SCM) and
the CE (Tr. &80).
Formations of more
.testing units {PET) are
under the active
consideration of Board.
Sophisticated and costly
equipments are to be
procured for the PET
wing, which require
more time for sendering
and procurement. Major
criteria  affecting the
replacement and
maintenance of
equipment is  the
unavailability of funds.
Board has constituted a

-Hot fine maintenance

unit at Kalamassery and
action ~ 1aken  for
procurement of
necessary tools with the
help of NPTI
Bangalore. We already
trained sufficient
mumber of crews for
carrying out the Hot line
maintenance waork.
Further the procurement
more sophisticated tool

43 Dew point metey 21 GIS, Marine drive and Maishuce measuring kit i Kalznsssery
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‘and  procurement  of

and plant is under the
active consideration of
the Board. Direction
aiready issued w0 the
fisld maintenance units
for the jungle clearance
and touching removal in
regular intervals and the
same is fully monitored
now.

Instances of delay in
repairs: Many of the
Protective relays now in
service  at  various
Substations are
procured 10 to 15 years
back Hence once the
relays are faulty there
are only two options
either  repairing  the
same  with  original
manufacture or replace
the same with new
relays. In certain cases
repairing of old relays
are difficult due to lack
of sufficient spares or
technotogy
advancement.Consideri
ng this retrofitting was
done in several stations

01
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relays for replacement
heve already initiated

from the office  of

CE(Tr. &S0).Also
based on _the problem
we are facing now the
procurement policy has
been changed and with
each lot of Protection
panel ane or two set of
spare rtelays are also
insisted. Earnest efforts
are being taken to
overcome the practical

difficulties by the Board
to camyout  timely
maintenance in

Transmission wing..
Moreover, As stated
above major factor

affecting the
replacement and
maintenance of

equipment is the
financiai crunch.
The inclusion of spare

‘[ parts in the purchase

grder has already been
incorporated  in  the
present purchases from
SCM

1zt



2.1.28 Corporate Planning Wing of KSE

| Board had conducted network modeling

based on the load details collected from
field for morning peak & evening peak, as
real time date is not available for
modeling and system study.

The loss analysis of the transmission
system up to NkV level in the substation
for & particular month was done by

collecting operating data from the

substations for a particular time in which
system peak demand for that month Is
observed. During peak data is logged in
the substations on half hourly basie hence
data may not be available against the
time at which peak demand occurrad,
Thetefore, loss estimated through analysis

will be less from the actual loss that |

occurs during peak period. Also technical
loss assessed does not  take into
congideration the losses that occur jn the
systent through leakage in the insulators,
core , foss in the transformer etc. The

ﬁat is
prgsent
fodg  in

transmyiss

ion'i/
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system loss calculated / estimated s
highly dependent on the point of
injection / generation availability in the '
system. Non availability of internal
generation coupled with the fact that
almost 40% to 50% of the demand is met
through import of power due 1o
difficulties in setting up new power
projects in State has also resulted in
increased losses when compared with
CEA norms.

The system study shall be done correctly
based on real time data under various toad
conditions as well as season.

Real time data will be available after
completion .of up gradation of ULDC.
And RAPDRP scheme. The new sysiem

will ‘have the facility to import real time |

data and there by loss calculation can be
done more accurately.

At present AT&C losses are being
calculated based on billing & collection
efficiency of the utitity. which cannot be

i considered-as a scientific step.

:;’ﬂgftl:a:‘m-we realisation per unil
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2.1.2% Up-gradation |
of SCADA system is
progressing fn war
footing bayis and
installation  works
will be started by
August/Sept. 2013,
The work is
scheduled 10
complete by March
2014, Ul cannot be
climinated on real
time Grid
Management. Kerala
Grid is being
operated as per the
existing tules and in
s01me exigencies,
overdrawal  might
have happened.
SRPC had organized |.
‘|2 mesting on 9ih.
Jan. 2013 to explain
about FGMO/RGMO
issues of S8R
congtituents. SRPC

“abstnice of buck up for the datz, absence of a metering inerface, limited coverage, use of ald wansducers for tammitting dama ctc
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appreciated  correct
operation of
Generators at
Idukki Lower Periyar
etc.

—

47over-drawl more thin 50 MW of 10per conl of schodulw whighever is b

s8avar-drawt besween S0 zhi 200 MWs for inere <hike Y% minuieg or 200 MW for e han five minutcs

. © isood 35 evinules pRar Ihe ixsue OF messige B when 9wl drawd is more L 100 MW of 1en pr ce of The schedule whichover 15 1ess
* 4reens Uy 10 OnC wiorth &1 one e :

* uecess for 3 monihs 10 % years

1 gepess fot 13 years 10 25 years .
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2.1.30 Inadequate facilities for Disaster Management:

Black start and Mock drills are part of the Disaster Management, which is being
carried out as per the existing regulations. KSEB has developed plans and
procedures for-restoration of the system from blackout for 13 g ing stations.

aims at rrutlgatmg the impact
major break down on the system and res hortest
possible time. As per the Best Practices, DM should be set up

L
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At the same time, presently available facilities in 9 generating stations are more’
than sufficient Safety cell and Safety officer has been nominated in all Power
Stations as a part of the D programme.

In addition, 3 lslanditg scheme operation of Kerala Grid bas been studjed and
submitted to SRPC. Technical , requirément for Islanding operation has been
studied-and proposal submitted for implementation.

Also Board -had taken several steps for setting up of a separate Safety Wing
headed by a Chief Engineer, and assigned safety officers in each station for
carrying out the day to day activities. More over the State Government had
constituted district level Disaster management Cell which inciudes the Engineers
from KSEB for meeting the contingency situation in the utifity too. In additien 10
above 1S0 9001-2008 certification has already been awarded to the three major

| Power ‘Houses of KSE Board, viz, Idukki Gen. Station, L.P. Gen. Station &

Sabarigiri Gen. Station. Steps arc being taken to obtain 180 certification in all
other Gen. Siations,

2.1.31 Black start and Mock drifls are part of the Disaster Management, which is
being carried out as per the existing regulations. KSEB has developed plans and
procedutes for restoration of the system from blackout for 13, generating stations.
At the same time, presently available facilities in 9 generating stations are more
than sufficient Safety cell and Safety officer has been nominated in all Power
Stations as a part of the DM programme. ]

In addition, 3 Tslanding scheme operation of, Kerala Grid has been studied and
submitted to SRPC. Technical requirement for Isfanding operation has been
studied and propasal submitied for implementation.

" 9 procedus necessary o recover from parsial o 3 1oiat black ou
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2.1.32 For the Regional Energy
accoutiting, energy meter reading of SEM
.meters (Interface Meters) installed by the
CTU ¢(PGCIL) is being used. All the SEM

meters are of 0.2 class of accuracy. |

Hence, there is no deficiency in metering
system on power impurt & export.

Presently KSEB has not segregated
precisely the transmission loss due to
nmumber of problem/ deficiencies. The
AT&C losses are being computed
manually with available E/M readings.
The EM installed in the 11 KV Feeders
and Boarder meters are changed with
TOD  meter of accuracy class 0.5.
Majority of the E'M commissioned in the
EHT feeders are of Electromechanical/
static ‘with accuracy class 1, More over
the Accuracy class of the CT/ PT units
.provided is also of class 1 or 0.5. Action
taken to replace the EHT feeder meters
with better accuracy class of 0.58/ 0.28.
For the total replacement of instrument
transformers and Fnergy meters oost
inveivernent is very high and" also time
consuming. This work can be carryout
only in phased manner. Afier the
completion of total modification the

. Transmission losses can be computed

more precisely.
! [

S Trivandnun, Kanowr, Pailimsemibintg
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2.1.33 It is true that one of the phjectives
of the National Electricity Policy is
financial turnarownd and commercial
viability of the Electricity sector
However, the Policy does . not envisage
unbundling as a measure to achieve this
objective. The Government is taking steps
for corporatization of the KSEB by
converting it. into a fully = owned
Government  company  under  the
Companies Act, 1956. The policy of the
State Government is 1o retain KSEB as a
single entity even afler corporatization,
and the Government does not intend to
unbundle i into separate companies.
However, it is proposed to create separate
Strategic Business Units (SBUs) for
Genetation, Transmission and
Distribution  within the company to
promote  functional and  financial
independence for the three sectors.

2.1.34 The percentage of increase in per

. unit cost compared to previous year is as

follows:
003- [2009- 2010- [2011-
09 10 11 12
Fixed 8.33% 15.38%
lcost
'WVariable - 5% |
cost
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It may be noted that the major part of i
cost Is fixed cost which consists of
Employee cost, Administrative and'
General  Expenses, Depreciation and
Interést and finance charges. These
expenditures will increase on account of
inflation and other factors such as DA
increase,; increase in schedule of rates etc
on which the. Board had no control. The
percentage of DA increase which is
linked‘to the inflation, during the above

 said period are as follows:

ear. D.A increase
R0OOR-09 7%
2009-10 {15%
2010-11 T He%
ROTIA12 S [15%0

Similéfly average increase in PWD
Schedule of Rate for labour engaged in

contrict works are also linked to inflation.

The average rate of inflation during the
above said period js as follows:

?_ ear ﬁverage inflation
2008-09 11232
2009-10  {10.53
poto-1t 5.4z
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Even- In the above scenario KSEB was
able 1o achieve reduction in per unit cost
through efficiency in operation.

2,1.35 Cnﬁpemation for unavailed pdwer
- Rs, 04] crore | .
About 135 MW of ER power was

‘| allocated to TNEB for pooling with

RGCCPP  Power. However from
September 2011, TNEB decided not to

-avail RGCCPP power as well as ER

power. So the ministry of power allocated
the ER power to Kerala for pooling with
RGCCPP power as Kerala was 1he only
beneficiary of RGCCPP power. The
communication  regarding  this  was
received at SLDC on 140911 As
scheduling of ER power involved huge
financial implication, a Board level
decision was required. In practice "this
required some time, but SRLDC required
an immediate reply for day ahead
scheduling of 15 09 20i1, hence after
telephonic discussions with  all~ higher
officers & message was conveyed to
SRLDC by the SLDC operator that KSEB
at present had decided not o' schedule ER
powet, as there were good rains at that
time and power position was very good. It
was _a temporary decision. A fina
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decision needed evaluation of many
parameters. Later as Kerals was not
scheduling the power, MOP reallocated
this power to Andhra Pradesh from
21.09.7011 as that state was facing acute
power shortage but Kerala had to pay the
transmijssion charges for the unavailed ER
power for 6 days.
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The transmission charges are computed by SRPC based on allocation of power by MoP and not on scheduled quantum of power. Hence KSEB
had represented to SRPC and PGCIL, the financial Joss of Rs5.41,23,505/- on accoum of this, whereby indtructions were received to represent the
matter to the Ministry of power. The matter was addressed to the director, MoP, Government of India from the office of the CE (Comml. &Tariff) {-
twice, i.e. in the month of November 2011 and may 2012 respectively, but till date no wply was received in this regard. So it can be concluded
that
1. It was siot practically possible to out rightly deny the allocntlon as the matier required a Board level decision and this naturally involved
some time,
2. The commumcntlon given from SLBC to SRLDC is regardmg day ahead scheduling only and it is not a rejection of allocation of ER
power.
Share in capitalization of idle infrastructure - Rs 13.28 Crore
It may be noted that whenever 4 new generating station in the Centrel sector is planned, it is the responsibility of the Central Transmission Utility
(eurrently PGCIL) to develop ‘the transmission system for evacuating power from such central Generating Stations based on certain approved
procedures. The Transmission tariff of such assets is being determined by Centra! Electricity Regulatory:Commission (CERC) and it has to be
shated by beneficiaries of that asset. Usually the commissioning of generaiing stations gets delayed due % various reasens beyond their control,
But the Transmission system associated for evacuation from these stations gets commissioned within the titne schedule. CERC usvally allows
declaration of Commissioning (ColD} of such tfansmission systems even though the gcneratmg stations for which it was made are yet to be
commissioned. Onge the declaration of the generating stations for which it was made are yit to be commissioned. Once the declaration of CoD of
the transmission systemn is made, beneficiaries have paid the transmission charges that date onwards.
In this case Koodamkulam evacuation scheme was approved in the standing committee “meetings and SRPC meetings. As far as Kerala is
concerned, there are two paths for getting Koodankufam power. They are Koodamkulam Tirunelveli - Pallikara Madakkathara and,
Keodamkulam- Thirunelveli - Udumaipet- Madakkathara - Pailikara. Due to right of way problems PGCIL has not been able to complete the
Edamon - Pallikkara pertion. They have completed all the other portions. After investing huge amounis in transmission sector, it is natural that
PGCIL has to get sufficient, returns., Non completion of downstream lines by KSEB is not a reasen for denying the legitimate claim of PGCIL.
Surrendering the right of way of Idukki Madakkathara linc is a policy decision of KSEB, In Kerala getting Right of way is a serious issue. KSEB
made the decision to surrender the Right of way in the hope that 400kV line from Thlrunelvell to Madakkathara and 400kV line from Mysore to
Areacode will be of greaz advantage in lransmltnng power glf over Kerala. But unfortanately both the works are held up due to unexpected issues,
Kindly note that the third ICT at Pothencade is not & spare transformer. As.a part of Koodamkulam evacuation scheme, proposals for a third
transformer at Pothencode, Udumalget and associated lines were approved for the Southern region after deliberations in various commlrteﬁ and
forums. Afier this PGCIL obtained investment approval and subsequently they executed the warks. Once the works are completed, PGICL fwill
approach CERC for finalisation of tariff and based on CERC order bills will be raised by PGCIL.
Due to varieus reasons, the demand growth may not tally with the assumpno ns made at the time of planning but this cannot be used as a yardstick
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to classify the third ICT at Pallaippuram as a spare transformer.
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An amount of Rs. 7,18,90,045/- has B:en paid to M/s EGCIL towards the Transmission fariff for 315 MVA 400/220 kV [CT-I1! at Trivandrum sub

station with associated bays and equipments (DOECO:01/47/2009) for the period from July 09 to June 1k vide debit note dated 01 .08.2011. As per
CERC order dtd. 20.07.2011, the Annual Fixed Cest for this particular asset for the FY 2009-2010; 2010-2011,2011-2012 are Rs. 2.49.78,000/-,
Rs. 3,48,30,000/- and Rs. 3,55,77,30/- respectively. More over, variation in Transmission charges, FERV, MAT and interest claims have also been
claimed for all assets through PoC bills. However as per CERC sharing regulations, the point of 'connection (PoC) regime became effective from
01.07.2011. Under this methadology .of sharing of Transmission charges and losses, the transmission charges of the assets are being included
under Point of Connection charges. and are billed accordingly from July 2011 onwards. Computation of PoC charges for generation and demand
zong has been fixed by CERC based on the implementing agency study on the basis of network data and assumptions and load flow studies which
are not within the scope of the Designated 1STS Customers (DIC). Hencé the monthly PoC charges pertaining to a particuiar asset within the
rigion cannot be determined from July 2011, . '

PGCIL had made a proposal in the SRPC meetings-for having sufficient spare ICT's for the Southern regions. KSEB and TNEB insisted that one
'| spare transformer is enough for the entirg region: But Karnataka and AP favored for having one transformer each for all states. So SRPC forum
decided to have only one spare transformer for the southern region. ' :

KSEB dues not collected :

BPCL-KR was an EHT consumer availing 20MVA power at 66kV'Ievel. As per the request of the firm Board accorded sanction for aflocation of
40MVA power 1o them at 220k'V level and for coristruction of 220%V substation in their premises directly by the firm, on behalf of KSEB in the
land offered by them as per Board's fequirement. Accordingly MoU was exccuted with the firm on 01.02.2010. .

The 220kV substation at BPCL -KR, was commissioned during May 2012. Agreement between KSEB and BPCL-KR faf availing 40M VA power
was exeouted on 02.03.2012, A draft/O&M agreement to be exgcuted between KSEB and BPCL-KR has been sent to the firm for scrutinizing and
incorporating suggestions if any. Thé same is being verified by their Jegal wing. Even though the O&M agreement is not yet executed, the firm
has remitted an amount 0f Rs.2,35,85,710/- towards the O&M expenditure .in 2012-13 vide receipt No. 17941318 ,d1d.25.06.20 13 at Transmission
circie office, Kalamassery as per Board's request. )

M/s Airport Autherity of India {AAT) has constructed one 66 kV Substatioh at Tnternational Aimport, Thiruvananthapuram which was executed by
KSEB on.deposit work basis for availing energy from KSEB at EHT Tariff The substation was, commissioned on 6-5-2010. Sanction was
accorded vide Board Order B.O (FMy No. 855/2010(TPC2/TV/144/06) dated 30.03.2010 for the draft agreement to be executed between M/s AAT
and KSEB for claiming the operation and Maintenance (O&M) charges of the 6£ kV Airport Subistation from AAT based on the CERC norms.
Later conceding to AAL's request, the clause regarding advance payment was amended vide Board order B.0.(FM) Ne.1492/2010 (TPC2/1V/144/06)
dated 08.06.2010, But M/s AA] had not turned up to execuie the agreement and further demanded amendments in certain other clauses also.
Based on the discussion beld on 26.08.2011, the revised drafl agreement incotpozating modifications in clauses as requested by them has been
submitted and requested concurrence for the same.

The operation and Maintenance agreement (O&M )_exec.u'ted during 2011 for a period of two years ie, from 06.05 2010 (the daté of

commencement of commercial operation of the newly constructed . 66 kV Substation, Airpart) to 05 .05.2012, there after the agreement is to be
- [T 3 B
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renewed oh mutual consensus. Lump sum amount, of 2.36 crores paid durmg April 2012 and July 2012. Thereafter the O&M charges are tiemg
paid to KSE Board by M/s. Airport Authority regularly. -

Q&M agreement for the period 06.05.2012 to 05.05.20]3 has been executéd and an invoice amnummg to Rs. 1, 40, 30,864/~ has been :ssued
against which they have remitted Rs.1,20,57,399/ (ie, amount up to March 2013, 02/2013- R5.98,30,943/ and 04/2013- Rs.22, 26,456/-). Being a
deposit work, statement of accounts for ﬁnal settlement has not been finalized till now, Both being a Government department, levying of interest
onQ & M charges is not justifiable. The present O&M agreement has been expired on 5th May -13 Now the Airport Autbority is preparing to
execute new Agreement for the next year. Also pleusc note that the 0& M charges up to March -13 has been remitted to KSEB and the balance
payment remittance under progress,

2.1.36

a, Excess procurement resulting in idling of costly equnprnent

At present, a Purchase Plan is prepared based on the requirement from field. For preparmg the Purchasc Plan, total material requirsment is
calculated as per planned work. « Material available at Storss and materiaf under plpchne is deducted fo arrive at the actual requirement. The
purchases are limited to the quantity as per purchase plan; Strict direction has been given to affofficers to avoid idling of spares,

For costly items like power transformers, the pun:hase is arranged ‘only for the specxf ic requiremertt from the concerned Board Member/Chief
Engineer.

b.Dispesal of obsolets inventory
For speedy disposal of obsolete inventory, Board had- lmplemented E- Auc:mn v1de Buard order dated 14,10.2011. The following items. were

included in the E- auction is simpler and mdre transparent and now being cartied out from this office on a war fautmg Aluminum conductors,

copper, scrap copper power cables, scrap distribution transformers with coppér winding scrap distribution transformers with aluminom winding,

copper winding scrap, Aluminum winding scrap and scrap power transformers. Dlructlon has been given to al! concerned to achieve the objective
{ zero scrap in KSE Board.

An approximate amount of Rs 19.9 Crore was realized through E«Aucﬂon tifl datc
c.Delay in finafisation of purchases resulting in lapse of offer

Utmost care is taken to aveid instances of delay in finalization of purchases resultlng in iapse of offer and fo issue the purchase order with in the
validity period. However, in some cases time extension is required for firalizing the tender, since clanf:atlons are required. E- tendering is also

started.

2.1.37 Earlier Power transformers were procured based on the request collected from the field and based on the progress of the project. In certain
cases the.manufactarers supplied the transformer shead of the time schedule and within the time. Hence transformers reached the site earlier
oceusrfd. More over even if the transformers were commissioned. the line work may get delayed due o litigations which also affects final

Tgization, Now the procurement procedure has been modified: by the impleméntation of SCM software. The materials delivery at site is
affected only at the right time. More over the Guarantee period of the power transformer has been increased to 36 month from 18 month after

su PP)’
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| awarded to the contractor during the month of March 2009 after PQ evaluation, The site leveling work started during January 2008 and retaining

The Board had accorded sanction to procure 4 Nos. of 66.67 MVA 220/110 kV transformers from M/s. TELK in connection with the construction
of 220 kV Substation, Kundara. Accordingly Purchase Order No. TCM/24/2007-08/645 dated 17.05.2007 of the Chief Engineer (TCM) was
placed with M/s. TELK for supply of 4 Nos. 66.67 MVA, 220/ 110 kV Transformer. Subsequemly Board had directed to divert the transformers
infended for Kundara Substation to 220 kV Substation, Pothencode in view of the requirement of strengthening the EHT network of
Thlruvananthapuram city. The trans formers were Supplled by M/s. TELK from October 2007 to February 2008,

Board had sanctioned the estimate for capacity addition at Pothencode Substation by the end of December 2007 and foundation works were

wall was completed during August 2008. Thereafter cable trench work, equipment erection work ste. was tendered and awarded. Execution of the
above works had taken more time due to various site problems and climatic conditions viz. heavy rain, soit condition-at Substation (very siit), fack
of availability of river sand, quarry strikes, shortage of certain’ materials especially 220 kV.disc insulator ete. Due 1o the above problems, _
commissioning of 66 67MVA Power Transl'ormcrs at Pothencode substation could be materialized on 27* November 2610  only.

The Board had accorded sanction to enhance the guantity in previous order dated 17.05.2007 from four fo seven numbers for capacity
enhancement atd kV Substation, Kundara. Accordingly Purchase Order No, TCM/56/07-08/1494 dated 28.06.2008 of Chief Engineer (TCM} was
placed with M/s. TELK for supply of 3 nos. 66.67 MVA, 220/110 kV transformer. The trensformer reached the site'of 220 kV Substation, Kundara
by the end of January 2009. The erection work of transformer was tendered and work erder issued in April 2009, The transformers were erected
in position after dismantling and shifting the existing 3x66.67 MVA transformer from the plinth, The ercction work of 3x66.67 MVA transformer
and accessories and oil filtering etc. were completed during July 2009 except secondary side CT erection, testing and terminal cannection.
Secondary side CT (1200 A, 110 kV) was faulty land the same was replaced. After CT replacement, ihe transformer was put ready for
commissioning by the end of January 2010. The transformer erection work was completed with in a span of 6 months from the date of receipt at
site. The commissioning is delayed for want of replacement of faulty current transformer.

After rectifying the defects, the transformer was commissioned during February 2010 ie., within the guarantee period. Hence the transformer was
not kept idling at Kundara Substation and delay occirred is only accidental and there was no lapse of any kind.

The transformers were purchaséd as per the Purchase Plan approved by the Board. Normally the procurement process of transformer takes a Jong
time around £ to 10 months, The manufacturing companies will start manufacturing only after getting specification and purchase order from the
buyer. Hence the power transformers are procured ina Jot according: 1o our target fixed and since it has to be available at site. More over the
power transformers are not readily available in the market as such, One of the ple-requ:sde for commissioning of power transformers is drawal of

electric lines which involve different hurdies like solving litigation and civil suits which are beyond eur contro). This is one of the major Teasons
for undue delay in commissioning of transformers.

The minimum expected life of a !ransformer is 25years Therefore while maintaining purchase of such ilems; greater importance js given to |
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proven records. Board is expecting very long trouble free life span for the power transformers. Most of the firms attended the complaints even
after expiry of the guarantee period free of cost or with a small service charge. They have also repiaced faulty accessories free of cost. Hence, loss
‘of benefit of the warranty period does not arise.
Now, utmost care is taken in purchasing the costly items fike power transformers by coordinating with the transmission wing and periodical
review meetings are held 1d ascertain the progress of work.
2.1.38 Numbers of procedures are involved in the finalization of render. Communication delay and c:rculatmn in various offices for comments is
%g very much defay in all procurement activities. All the above delay happened due to strict complains of the Government procedures and
may be treated as administrative delays. Revision of Delegation of Powers and streamlining the procurements activities are under the active
consideration of the Board and Government. : ‘
2.139 A committee with six Engineers was constituted on full time basis 1o standardize, classify and codify the materials procured by the KSE
Board. The committee was divided into two groups for carrying out the work in d:strlbuuu,n and traasmission. The functional group has completed

the following tasks and submitted the reports,

° Naming, grouping and coding ofeqmpment maierials

¢ Standardizing Transmission and Distribution works

The Supply Chain Management software was relled out in the Distribution wing from 1 4 2011,

As the tasks are completed only partially in the Transmission wing, a supporting team of three field engineers from transmission wing were
constituted vide B.O. (M (T&GO)) No.2284/2011 CE (SCMYXM/ SCM-Consultancy/D8-09 dtd 23.09.2011 for the completion of Transmission
Master Data for the Supply Chain Managemem Software, resolving implementation issucs sach as addition or modification and fine tuning of
tagks, materials, coding, classification etc. The Master Data finalized by this supporting team has been forwarded to RlTU Kaochi for further

necessary action and the same is being verified by the IT team for incorporating the same in the SCM seftware.
| 1t is decided to impiement the SCM software fully in transmission wing after recnfymg the teething probiems encountered in the Distribution

wing;
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| of equipments or other medification , can be implemented

The technical audit team is conducting auditing of
substations in addition to the norma! functions and duties so
i1t is pot possible 1o conduct the auditing of all stations
yearly. The recommendations of the team for replacement

timely, based on the financial situation

However office of CE (S0} is monitoring the adhercnce to
audit team suggestions by Transmission wing, .

.Te improve the accuracy of load flow study Board have
acquired a real time sofiware as a part of

SCADA upgradation scheme and 2 group has started
functioning in the office of CE (Tr.S0O). Also the Board had
award contract for the total computerization of all the
activities and it is in progress. Once the same is completed
all the system information can be made availabie through
Dash Board and MIS.

The monthly analysis of the Monthly Operating
Review(MOR) received from the substations are carried out
by the System Study wing for assessing the under loaded /
under utilized/over loaded transmission elements and
recommendations / reports are generated for rectifying the
same, Further system wise voltage prifile analysis are alse
being carried out for identifying low/high voltage pockets
and status of capacitor banks in the substations. Actiens are
afso initiated for identifying the faulty capacitor banks and
new requirements / rearrangements of capacitor bank
installation through the analysis, Monthly Operating review
of substations are also wsed for identifying the status of
energy meters and attemipts are being made for assessing

the loss through energy accounting. As per the audit

¥ Maimenancs scaviies camied o, urgent peading, progr of
dates uf major maintenence activilict elc

¥0m Lowd Tap Changer

*Vennskkaza, Veli, Neysitiskara, Vizhingam, Keilady | Pesinthalmanaa and Paiks

€ selvines, due
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findings/recommendations action is also being taken for
modifying the MOR format for collécting data on the
pecformance of the substation batteries, telays, important

meaintendnce activities/breakdowns eic .Efforts are alveady |-

underway for creating & web based system for collecting

MOR from substations and creating a database for dnalysis |

purpose. Removing of Capacitor bank from Mundayad $/8
and installation at to Kaniyampetta $/8 is under progress.
The Capacitor ‘bank is already delivered in Kamyampetta
8/8 for installation works.

Pothencode 5/8 & Attingal 5/8:

The deficiency at Pothencode and Aningal substation has
been rectified. - Now two numbers of 110 kV Feeders
available from Pothencode to Atingal after the capacity
enhance work completed on 11/2010

1.1.41 Action is being taken to rearrange the shift timing as
follows with effect from ist Apeil 2013: |51 Shift ; 7Hrs-
13.30Hrs, 2nd Shift : 13.30Hrs - 20.30Hrs. & 3rd Shift
220.30Hrs.-" | 7.00Hrs.considering availability af
transportation facility. ‘However, CEs are authorized to
change the shift timings if required in specific incidents
with concurrence from Mermber (T & GO).

1
2.1.42 The standards adopled by CTUs cannot be adopted
as such by STUs because of several factors. For PGCIL the,
funds availability is not a constraint. The decision making
procedures related to tendering and construcuon is very
much s1mphﬁed
RoW issues are not severe as in Kerala due geographical
advantage. Within Kerala even PGCIL could not complete

¥ whreh pravirdes a spare breaker and related by equpmeny foe shating among the bikes
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¥ & larmastery, Brshmapuram, Malalam, Pothencode {facihty avarisbie sl 220 kY side &y ar Pothencode}

3

Twork in time due to RoW reiated issues. Construction of
Evacuatiop lines frem 400kV Pallikkara -Edmon /8 is a
_Iypical example. ‘Also the bay wise experditure of PGCIL
< several times more than that of KSEB. PGCIL is
replacing power, equipment a: the slightest deviation from
ktandard value. This involves huge investment.
_Certain schemes like one and a half breaker scheme is
kesential for 756kV &400kV system, it is not relevant to.
K SEB, since our stations are of lesser voltage level. .
lAlways compelled to go for lowest tenderer is detriméntal
o quality work execution in several instances.
MEven if KSEB is eager to adopt the best practices in
Mransmission but the huge amount required for this is a
hurdie.
r2.1.43 As mentioned in the audit tepori, ‘one of the
bbjectives of the various legislations and policies including
he Electricity Act, 2003 promulgated by the union
Thovernment is the financial turnaround and commercial
ﬁiabiti!y of the electricity sector in the country., However,
the Electricity Act does not mandate unbundling as a
kncasute to achieve this objective.
lGovernment of Kerala is taking steps for corporatization of
the KSEB by ecnverting it into a fully awned Government
"‘cumpany under the Companies Act, 1956. The "policy of
he State Government is to retain KSEB as a single entity

—_———

ven after corporatization, and the Government does not
| intend to unbundle it into separate companies, However, it
is proposed separate Strategic Business Units (SBUs) for
Generation, Transmission .and Distribution  within te
company to promote functional ad financiat independence
for the three seclors. ; As part of the sestructuring of KSEB,

i
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the' assets and liabilities of KSEB had been vested with the
State Govérnment as per notification dated:, 25.09.2008.
These assets and liabilities are 1o be re-vested in 2 company

-incorporated under the Comparies Act, 1956. A company

ramely, Kerala State Electricity Board Limited, was
incorporatéd on 14-01.2011 for this purpose. The transfer
scheme for re-vesting prepared by the consultant is under
consideratign of the Government and wil! be notified once
the modalities are compieted, The audit report mentions
that the restructuring and creation of separate utilities
would have enhanced the efficiency/performance of KSEB.
In this context, it is to be noted that even as a composite
entity, KSER is performing much better than most of the
unbundled utilities in other. states, which is evident from
the perfofmance reports published regularly by the Ministry
of Power and other agencies. As such, the essentiality of
unbundiing is 4 debatable question as far as performance
improvement is concerned.”

[

2.1.44 Audit comments in this regard are duly noted and
steps have already been taken to streamline and strengthen
the internal audit department to cover all major functions
and activities of the KSE Board. A qualified and

| experienced professional (Chartered Accountant) has been

recenly appointed to the position of Chief Internal Auditor,

vt
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.| to the firm on 84-05-06. The Board could arrange for inspection

* | submitting the draft agreement.

The Board had entered into a contract with Mis. Arun
Manufacturing Company Limiicd for the purchase of various
sizes of control cables and purchase order was placed with them
on 14-2-06 with a total contraet value of Rs.1,46,04,131/- on firm
price basis. The delivery schedule as per the purchase order
was to commence within two months from the date of purchase
order and complete it within six nyonths thereafter,

M/s. Arun Manufacturing Company Ltd, had offered 20
km of control cable ready for inspection vide. letter dated 25-3-
06. But the inspection was offered before executing the contract
agreement. So inspection was not arranged. As per purchase
order condition Annexure I1 clause 5 &6 Agreement is security
Depasit, the contract agreemeni along with Bank Guaraniee
towards security deposit should be executed within 15 days from
the date of purchase order ie before 29-2-06. But the firm
fornished the contract agreement om 27-4-06 which was
executed on 29-4-06 and the copy of agreement was forwarded

onfy after the execation of contract agreemenmt. Tt was the
responsibility of the firm who had commmed delay in

 Even after offering the material for inspection on 25-3-06,
the firm had asked for amendment to the technical specification
of the cables vide their letter dated 27-3-06. If the firm had |
manufactured the control cables hefore 27-3-06, they would not I
have asked for amendment to the technical specification. i

evi



The Board extended (4 August 2006) the
delivery schedule upio 14 February 2007
without - imposition of penalty,. AMC,
however, did not supply the material,

Consequently, the Board terminated
(November 2006) the purchase order placed
with AMC and arranged (March - May
2007y purchase of 15t kms of control cables
through two other suppliers at an additional
expenditure of Rs.1.39 crore at the risk and
cost of AMC, which was not accepted (27
July 2007) by AMC. Thas, the undue delay
‘fon the part of Board in conducting
inspection of materials provided by AMC
and subsequent termination of the purchase
order resulted in procurement of material
from alternate source at an additional cost of
Rs.1.32 crore.

The Management stated (April 2008) that
delay in inspection was due to delay in
execution of agreement by AMC and steps
were in progress for recovery of Rs.l.32
crore from AMC. The reply is not relevant
to the point as the execution of agreement
was a pre-condition for payment and not for
conducting inspection of material. The
delivery was to begin within two months

frem the date of purchase order and AMC
had intimated readiness of materials in time

Even though the firm had intimated readiness of materials
for inspection on 25-3-2006, it is understood that the inaterials
were actually not ready since the firm was seeking technical
clarifications vide letter dated 27-3-2006. Besides, the firm had
not executed the agreement as stipulated in the purchase order
at the time of offer for inspection. The Board could count the
inspection offer from the date of execution of contract
agreement only. The firm could furnish the agreement only on
27-4-06 and the same was executed on 29-4-06. The inspection
of materials was conducted by Board’s representative at the
firm’s works on 22-5-06 ie after 24 days from the execution of
the contract agreement. As per clanse 12 of the purchase order,
advance information of less than 20 days had to be given by the
firm regarding readiness of materials for inspection. The store
purchase manual also insists execution of the agreement. The
store purchase manual insists that the consignment need be
scat by the fum only after execution of the agreement.
Moreover, if any firm despatches the material before execution
of the agreement, they should be held for the demurrage
charges, if any.

Hence, there was no delay on the part of the Board in
inspecting the materials. .

Thus, the purchase order placed with M/s. Arun
Manufactering Company was cancelled at their risk and cost
and fresh tender was invited. Subsequently purchase order was
issued to M/s. Traco cable company, Kochi and M/s. SBEEE
Cables, Baogalore. The additional financial commitment to the
Board in this regard is Rs.1,38,95,963/-, So Bank guaraniee for
an amount of Rs.7,30,250/- in lieu of Seeurity Deposit furnished
by M/s. Arun Manufacturing Company Limitesd was encashed
and credited fo the Board's amount. Vide letter dated 24-8-07 it
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for inspection. The Board also had the
option of withholding payment in the event
of non-exécution of agreement.

was intimated to the firm to remit the balamce amount of
Rs.1,31,65,713/- on or before 21-8-07 failing which the Board
will be constrained fo take legal action to realize the said
amount.

Since the firm failed to remit the amount, Revenue
Recovery action was initiated through the District Calletor,
Thiruvananthapuram. But the Disgtrict Collector,
Thiruvananthapuram had intimated that since the firm is
situated in Delbi, the RR action shall be initiated through
District Collector concerned. Hence it was intimated to' the
District collectar, Seemapari, Dethi on 22-8-08 to initinte RR
action proceedings against M/S. AMC for realizing the amount
of Rs.1,31,65,713/- plus interest @12% per annum till the date of
realization from the firm. Reminder letters dated 16-12-08, 19-
10-09 were also sent. The Resident Engineer, Lixison Office,
Kerala State Electricity Board Travancore House, Delhi was

‘also intimated for follow up action and veport, The matter is

again pursued and reply awaited.
Considering the fact that there was no undue delay on the

.part of the Board for the inspection of materials and the Board

is taking all out effort to realize the amount from the firm, the

audit may consider dropping the para,

Sv1
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Most of the observations in the
audit report relate to the time
and cost overrun of various
trandmission system improve
ment schemes implemented by
KSEBoard. Though these
observations by the audit- are
true, to some extent, there are
various reasons ‘that caused the
delay in completion of schemes.
The Board prepares ' the
five-year plans and annual plans

‘taking into consideration the

anticipated demahd growth in
different regions based on
projections and power surveys as
well as to reduce losses and to
improve the quality of power
supply. While preparing the
pians, it is normally expected
that the proposed schemes can be
implemented  without . much

‘difficulty, though some margin

for contingencies are taken into

S¥1
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account as is the case with any
infrastructure project.

In majority of cases, the
projects could be implemented
and put to use within schedules
while some schemes get delayed
due to various reasons such as
delay in getting various
clearanwes, difficulty in land
acquisition, litigations, contract
failures, right of way problems
etc. The construction and
commissioning of a transmission
scheme depend on many factors
such as availability of land at
desired locations, vbtaining route .
approval, timely availability- of
materials, absence of litigations,
efficiency of contractors etc.

In a State like Kerala,
where the population density is
very high, it is very difficult to

obtain lands at ideal locations |

especially in towns and cities,
where the load centers are
situated, People are normally not
willing to part wiih the land in
their possession even if they are

offered market rates, Even if w

-
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resort to forced acquisition
through revenue authorities, this
may result in litigation and is
time  comsuming.  Further,
transmission line construction
being the most tedious process in
view of the fact that it affects
large number of people who own
and occupy land in the right of
way, also result in delays, There
may be hundreds of court cases
relating to disputes over land
acquisition, tree cutting
compensation, property crossing
etc. in a transmission scheme.
The delay in
implementation of some
trangmission projects may be

| viewed in the above background.

The audit has observed
that no effective corrective

| actions werg taken by the Board

to address the problems/
bottlenecks in implementation of
plan schemes with a view to
facilitating timely completion of
the projects. This observation by
audit may be due to oversight
and is contradictory to facts. The
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implementation of each and
every plan project is closely
monitored by the Board at
various levels and appropriate
corrective action is taken for
removing the  bottlenecks.

Periodic review meetings are

conducted by higher officers of
the Board at the site offices as
well as at headquarters
(Division/Circle/ Region). In
addition to this, monthly
progress reports are sent to the
Board, which is reviewed in the
Planning and Monitoring Wing
and submitted to the Board
Members for their information
and intervention, if needed. The
Board Members concerned also
convene regular review meetings
with the field officers at site as
well as in head quarters to
review the progress and
suggesting corrective actions.

To monitor the progress of
works more effectively, the
Board has now implemented a
computer based spreadsheet
application at the field offices
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and in various head quarters.
This application has improved
the effectiveness of data
collection and transmission to
various offices and helped in
close monitoring of minute level
activities.

To overcome the difficulty
in arranging materials required
for different projects at various
locations and to streamline the
material planning and
procurement system, the Board
has decided to develop and
implement a modern state-of-the
art Supply Chain Management
System. A consultait has been
appointed to develop the system
and they have already started the
work.

From the above facts, it

can be seen that KS.EBoard, is

very much concerned about the

timely implementation of plan

projects so as to improve the
system and to pass on the
benefits  accruing to  the
consurters, by  overcoming

hindrances and - bottlenecks in |-

0st
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project implementation.

The Tenth five year plan (2002-
07) targeted an amount of

‘Rs.1300 Crores for ongoing
transmission schemes {including
spill overs from Ninth Plan) and |

new schemes. The actual
expenditure was Rs.1097 Crores.
The budget and revised
estimates are prepared each year
based on the details
(requirements) forwarded by the
concerned ARUs. Although steps
are taken to complete the
schemes, shortfalls do occur due
to non-availability of land,

| opposition and resistance from

public and other technical
reasons. -

‘There was unprecedented
drought during the initial years
and Board was put to untold
hardship. Later on,- however
Board made good the earlier
shortfall and = the overall

- iacl-ﬁ'evement was 85.02% for the
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“[five years which is to be

considered as very satisfactory. |
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The construction work of substadons/ transformer bays, feeder lines |
and beneficiary substations could not be constructed simultaneously in most
of the projects due to the reasons furnished below. ;
. The commissioning of a sulsiation or line depends on many factors |
!jike easy availability of ideal and cheap land, obtaining route approval,
availability of materiais in time, absence of litigations, disputes etc. For the
construction of substations, there may be delay in obtaining ideal land, which |
'; is cheaper, and with lesser developmentzl cost. Some times, land acquisition

i by negotiated purchase fails and tac Boacd have te go in for foreed

| acquisition, which is time conseming. in thy case of Government lands, there

! thay be delay in getting the land frarsforred from revenue autherities. The '
iconsh'uction of connected line can Le started only after getting the land ;
! régistered in favour of KSEB. Sometimes, the feeding substation may have to
be changied from the original proposal if it is found more advantageous to the
Board consequent or. power system network changes in KSEB. Once the
construction of line has started, thete may be disputes in- the line routes,
delay in getting FTCC approval eic. In some cases, the works which wer?
L originally proposed to be carried out on turnkey basis may have to be dor
departmentally later, as the turnkey contractor fails to carry out the work.

‘ Hence, even though it is true that some of the works get defayed due
to a cerlain extent from the target:d date of completion, therc was ::a:
deliberate delay on the part of KSLE3 in any of the projects mentioned io !
L annexure 17, 18 & 19 of the audil para The delays were caused mainly une fo
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I'the right of way problems, court cases, litigations, objections from the
landowners etc. The details of works mentioned in annexure 17, 18 & 19 are
furnished below.

The procurement time for power transformers is longer since they
have to be designed according to our requirement. Hence, the procurement
of each power transformer cannot be done as and when it is needed, since the
manufacturer of the transformer may take more than 1.5 years for the design
and manufacture after getting a firm order. Moreover, it may be noted that
power transformers are not readily available in the market as such. Hence,
the power transformers are’ procured in a lot according to target fixed and
have to be available at site. The delay in commissioning mainly occurs due to
reasons cited above which are beyond K.S.E.Board’s control. If transformers
are ordered after the completion of all other connected works as pointed out
in audit para, this may entail another inordinate and avoidable delay in
commissioning the substation. Also considering thé hike in the cost of power
transformers, (cost of 110/11kV 12.5 MVA transformers being Rs.46 lakhs
during 2004 and Rs.83 lakhs during 2007 i.e an appreciable hike of nearly
82% within a period of 3 years). So, the transformers already procured and
installed is rather advantageous to Board.

Annexure 17

33 kV tine from Kilimanoor to Kadakkal _

- The 33 kV Kilimanoor- Kadakkal line construction was delayed as the
first contractor Sri. Sobhana Devan did not complete the work and the
contract was terminated. Later, the estimate was revised and the work was
arranged with another contractor Sri. S. Babu, however, the line work was
completed and Substation test chargel on 15/12/2004. The Audit finding of

5] !



non-completion of 33 kV line from Kiliraanoor to Kadakkal up to April 2005
is not correct, since the Substation test chiarged on 15-12-04.

Annexure 18

110 kV Substation North Parur

In 110 kV Substation North Parur, 2 nos. 116/33kV, 16MVA
transformers were commissioned in 8/05 for feeding 33 kV substations at
Vadakkekkara, Varapuzha and Alangacl.

33 kV substation,Vadakkekara
The work of 33 kV substations, Vadakkekkara is entrusted with the

turnkey contractor M/s TELK. 33kV substation Vadakkekara was
commissioned on 2/06. '

B LV suhstatmt_:t Varapuzha

i
'j The work of 33 kV substation, Varapuzha is enrrusted “with the

turnkey contractor M/s TELK. The wotk of Varapuzha Substation is over but
the delay in comrrussnonmg is due to a pending case regarding drawal of line

at one location.
Any how the Substation was energized on 23-01-08 after settling the

issue.

33kV substation Alangad
The construction work of 33kV substation Alangad and connected line

is in progress and 90% completed. The Substation is targeted for
commuissioning by 03/09.

110 kV Substation Moovattupuzha

86T



' In 110 kV Substation Moovatl-upu?l‘:a, 1 no. 16 MVA, 110/33kV was
! charged on 12/04 and the installation of 2nd transformer is in progress. The
beneficiary substations are 33 kV Substation Mazhavannur and Kallurkkad. |

| 33kV substation, Mazhuvannur

33kV substation, Ma_zhuvannur was commissioned on 12/04.

33 kV Substation Pothanikkad .
i The proposed, 33 KV Subsistion Pothanicalu was chenged to 110 kV
level and the land for the Substation registered on 27-12-07. The work of the

i Substation is in progress.

! 33 kV Substation Kallurkkad
i In 33 kV Substation Kallurkkad, the work is fast progressing and 55% i
r

: completed. The Substation is targeted for commissioning in 3/09,

In 110 kV Substation Perumbavuoor, the proposed 110/33kV 16 MVA
I’ transformer for feeding Kuruppampady & Vengola has been commissioned i

‘ during 6/05.
i 33 kV Substation Kuruppampady & Vengola
|

33 kV Substation Kuruppumpacy was commissioned on 8/03 and 33
kV Substation Vengola has also been charged in 5/07.

|
|

In 110 kV Substation Kurumassery, 2 nos. 110/33kV, 16MVA
transformers were commissioned on 12/00 & 4/02 respectively. The |

l 110 kV Substation, Kurumassery
i
|
;bcneficiary Substations are 33kV substation Puthenvelikkara, 33 kv S/si

i
|| 110 kV Substation Perumbavoor l )
| |

98T



| 110KV Substation Udumpanoor

P

Kurumassery and 33 kV substation, Annamanada.

33kV Substation Puthenvelikkara
33kV substation Puthenvelikkara has been commissioned on 5-10-06,

110 KV Substation Malayattoor |

In 110 kV Substation Malayattoor 2 Nos. 16 MVA, 110/33 kV
trancfeerprs were commiesioned on 12/04 & 5/05 respectwely The
ibe.heﬁcinl'y substations are 33 KV substalion Kalady & 0kV substation
Koovappady. :

33 kV substation Kalady
: 33 kV substation Kalady was comaissioned on 12/(4.

33kv substation Koovappady
The construction of 33kv substation Kuovappady and connected line is

in progress and 85% completed. The Subsitstion is targeted for 3/09.

|

!

i

! In 110 kV Substation Udumpanoo, 2 nos 110/ 33kV transformers were

Icomrmssxoned on 1/06. The beneficiary substations are 33kV substation
Udumbanoor, Vannapuram & 33 kV 5/s Muttom. The 33 kV 5/s at

| Udumbanoor commissioned along with 110 kV S/s,

i

F

33KV substation, Vannapura
For the proposed ’EkV substation: Vannapuram, land acquisition is in

| PrOgiess.

i
l 33 LV Substation Muttem _}

LST



The proposal of 33 kV S/s Muttom, has been changed to 110 k
substation, Muttom. Board order has buen obtained for the same. The lan:

acquisition is in progress. ‘
110 kV Substation Pala
In110kV /s Pala, the installation work of 1 No.110 /33 kV, 16 MV
“trargformer is in proc-ees and 60% cormpleted. The beneficiary substation
are I3 5f3 Paika, 33 KV Substation Ramgpomm ard 33 kV cubetsticr

Kidangpor . ‘

33kV Substation Paika, .
The work of 33kV S/s Paika and connected line is in progress.

33 kV Substation Ramapuram

[ The work of 33 kV Substation Ramapuram and connected line is ir
progress and 90% completed. The Substation is targeted for 3/09.

33 kV gubstation . Kidangoor

i The land for the 33 kV substations for Kidangoor was registered on 24-
6-05. The construction of substation is nearing completion.

110kV substation, Pathanamthitta ’
! Regarding the installation work of 110/33kV, 16 MVA transformer in

i Pathanamthitta, the work was entrusted with M/s Reliance Energy Limited
on turnkey basis. The beneficiary 33 kV S/s, Konni was commissioned on
' 5/08. The work of béneficiary 33 kv Substation Ranny Perinad was entrusted
with M/s ICOMM on’ turnkey basis. Eventhough M/s Reliance completed
f the work at Pathanamthitta, M/s ICCMM didn't complete the work in the

| stipulated time. Hence the contract with M/s. ICOMM is terminatéd on 13-

8st



i 07 and work of 33 kV S/s Ranni-Perinad & Kumbanad is now progressing
departmentally.

33 kV substations at Ranni - Perunad
The land for 33 kV Substation Ranni- Perunad was taken in to

possession during 11/2000. The construction of Substation and associated
lines were entrusled to M/s ICOMM, Jiyderabad on Turnkey basis. Only
about 25% of the work was completed up to 31.3.2005. As the firm could not
complete the work, the contract with the firm was terminated on 1-8-07. Now
the work is being carried out departmentally and is in progress.

33 kV Substation, Konni
Land was taken in to possession during 12/2002. The layout

necessitated changes due to the presence of a well in the yard. Public
objectians were high for the line work and the Collector ordered deviations,
which caused revision of estimate including special type of towers. However,
the Substation and connected line work is completed and energized on 15-5-
08, .

110 kV substation, Edappon
Regarding installation of 110/33kV, 16 MVA transformer in Edappon,

the work ‘was entrusted with M/s Reliance Energy Limited on turnkey basis
and was completed in 12/03. The beneficiary S/s are Pandalam and
Kattanam.

33 kV substation ; Paridalam
AS. was obtained for the substation on 14,12.99. Various sites were
identified and proposed, but could not be finalised because of various

reasons. At last, Pandalam Grama Panchayat agreed to transfer 36 Ares of
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land in Survey No. 96/2. Block 2 of Kuri.mbala Village. Transfer of this land
is under process by the Revenue departm::nt

33kV Substation Kattanam
The land was taken into posse:sion during 4/02. The work was

proposed to be carried out on turnkey basis, but it did not materialize due to

receipt of a single offer. Later, it wa: decided to carry out the work |-

departmentally.

Due to a dispute in the submission of EMD, the work was awarded to
the second lowest. It was questioned by {irst lowest tenderer and he filed an
OP with H'ble High Court of Kerala and the work was awarded to him in 1/
05.

The contractor to whom site leveling and compound wall construction
were awarded delayed the work by carrying out the work intermittently,
which in turn, affected the progress of the Substation construction. Now the
work is terminated and retendered and is in progress.

The contractor to whom line construction was awarded showed the
very same attitude as was in the case of substation construction. Hence, the
line work was also terminated and re-tendered. Now the work is in progress.

110 kV substation, Punnapra
Regarding installation of 110/33kY, 16 MVA trarisformer in Punnapra

. this work was entrusted with M/s Reliance Energy Limited on turnkey
basis and the work was completed in 12/03.

33 kV Substation Thakazhy . :
The bay extension work at Punna sra for feeding Thakazhy S/s, which |

was awarded to M/s Reliance Ltd, und::r turnkey, was completed in 12/03. |

09t
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The land identified for the construction of 33 kV Substation Thakazhy
includes 10.8 ares of Government land and 26.5 ares of Private land. The
government land was handed over to KSEB during 3/01. Since the
acquisition of Private land did not materialize due to procedural delay in
forced acquisition, to avoid further delay, the construction of Substation was
started in the available land after revisin; the lay out. . ] ‘
The work of Substation is cornpleted and energized on 22/10/2008.

110 kV substation, Mallappally
Regarding installation of 110/33kV, 16 MVA transformers in

Mallappally, the work was entrusted to M/s Reliance Energy Limited on
turnkey basis and was completed in 12/13.

33 kV substation, Kumbanad : :
The land for 33 kV Substation Kumbanad was taken in to possession

during 11/2000. The construction of Substation and associated lines were
entrusted to M/s ICOMM, Hyderabad «n Turnkey basis. Only about 25% of
the work was completed up to 31.3.2005. The firm could not complete the
work till date and the contract with the firm was terminaled on 1-8-07. Now
the work is being carried out departmentally and is in progress.

110 kV Substation, Thycattussery
The upgradation of 66 kv Substation to 11¢ kV and installation of 2

nos. 110/33kV, 16 MVA transformers in Thycattussery was entrusted with
M/s Reliance Enetgy Lipited on turnkey basis and the work was completed

in 03/04.

33 kV Substation Kuthiathode

Bay extension work at 110 kV S/s, Thycatiussery was completed |
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Fdaring 3/04 by M/s Reliance Enerjiy on turnkey basis. The first land
proposed was rejected due to high cost and alternate land was acquired
during 10/04. The line passes through prawn farming area, which caused
delay in the construction of the line as .icheduled. The work of Substation and
connected line completed and energize« on 9-5-08,

110 kV Substation, Edathua

After remitting the land value at 'I'reasury, Smt. Saramma Chacko,
land owner raised objection and dispute in the site leveling etc. delayed the
progress of construction work. 110/33 kV transformers are meant for feeding
33 kV substations, Kidangara and Kadapra. The work of Substation
completed and energized on 12-6-08.

33 kV substation, Kidangara i
The {and proposed for 33 kV Substation Kidangara was owned by

M/s. Pope John XX I Rehabilitatior.s Center. The compulsory acquisition
was stayed on 08/01. Enguiry for a sujtable land in this waterlogged area is
-stil! being made.

3 kV Substation , Kadapra
The attempt to Purchase the land from M/s Travancore sugars,

Valanjavattom failed as the company is a sick unit. The sanction order for
purchasing the land owned by Sri. G rish kumar was received on 11.7.2006.
Land value assessment is being proces«ed at Collectorate Pathanamthitta.

110 kV substation, Ambalappuram
The 2 Nos.. 110 /11 kV, 12.5 {4V A transformers were commissioted

within one and a half years, but the: | 1}/33 kV 16 MVA transformer meant
for Chengatnanad, Ezhukone, Pooy:/ pally and Puthur could not be utilized |
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since site for these substations were not ready at that time. But 33 kV 5/s
Chengamanad energized during 1/06 and 33 kV S/s Ezhukone energized on
j 24-3-08.

33 kV Sybstation, Chengamanad

Chengamanad Substation was connissioned in January 2006.

33 kV Substation, Ezhukone
The work of 33 kV substation Ezhukone is completed and energized

on 24.03.08.

33 kV Substation, Pooyappally

The land reglstered on 10-7-07 and construction of Substation is
progressing.

33 kV Substation, Puthur
The land registered on 11-1-08 and the work of Substatiop is

progressing. -

110 kV Substation, Kilimanoor
Eventhough the 110/33, 16 MVA iransformer at Kilimanoor S/s was

commissioned during 3/01, the Kilimanoor -Kadakkal line work was
delayed.

The 33 kV Kilimanoor- Kadakkal line construction was delayed as the
first contractor Sri. Sobhana Devan dii not complete the work and the

contract was terminatéd. Later, the estin ate was revised and the work was
arranged with another contractor Sri. S. Babu. However, the line work was §

completed and Substation test charged on 15712/ 2004, I
i
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33 KV Substation, Kadakkal
A3 ‘explained in the above par:, 33 kV S/s, Kadakkal could't

commissioned due to the delay in construction of 33 kV Kilimanc

Kadakkal line as the first cortractor St $obhana Devan did not complete t -

work and the contract was terminated, "ater, the estimate was revised a
the work was arranged with another contractor 5ri. 5. Babu. However, t
line work was completed and Substation test charged on 15/12/2004.

-1 110 KV Substation, Punalur

The proposal was to feed Pathanasuram and Anchal 33 Kv substatio
from 110 KV substatiori, Punalur after installing 2 X 16 MVA 110/33 |
transformer. But the proposal of 33 KV substations at Pathanapuram a
Anchal were revised to 66 kV level duc. to increase in demand. As per B
(EM) No. 1411/2005(TPC3/ KPFC/ 1/ 20%:4} dated 05/05/2005, the installatic
of 2 x 16 MVA 110/33kV transformers af Punalur substation were delet
and a revised schemne was ordered.

33 KV substation, Pathanapuram _
Proposal was revised to 66 kV level due to increased deinand and d

Substation commissioned on 10-2-04. Thz work of upgrading this Substatic

Lo 110KV is progressing.

33 KV Substation, Anchal
Proposal was revised to 66 kV lvel due to increased demand. Tt

tand registered on 5-10-06 and construchi » of Substation is in progress.

116 kV Substation, Attingal

110 kV S/s Attingal energized on 12/02/07.
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___| the Substation commissioned on 06.08.08:

33 kV Substation Kadakkavoot
Substation is in progress.

33 XV Substation Venjarammood
The work of Substation is in progr:'ss and 50% completed.

110 kV Substation, Thirumala
The installation of 1 n0.-110/33 kV, 16 MV A transformer is in progress

for feeding 33 kV §/s, Karamana.
The 110/33 kV 16 MVA transformer for feeding 33 kV Substation
Peyad and 33 kV Substation Balaramaptusam reallocated.

kV Substation, Balaramapuram
Sanction was obtained for consirvcting a 66 kV S/s in 110 kv

parameters under the existing line. The land acquisition is in progress.

33 kV Substation, 'eyad
Alternate land fof the Substation is being identified.

| 110 kV Substation, Parassala
The work of installing 27 110/33 ¥ transformer is in progress. The 1«

110/33 KV transformer has already bes i instatled for feeding 33 kV 5/s,
Poovar.

33 kV Substation, Poovar
The construction of Substation o tpleted and energized from 11 kv

| side. The Parassala-Poovar line work was delayed due to litigation. Any how

Land for the Substation register.d on 25-2-08 and the work of the
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66 KV substation, Peerumedu

One No. 66/33 ’kV, 16 MVA transformers is installed at Peerum:
and connected works are in progress. The beneficiary substations
Uputhara and Vagamon.

33 kV substation, Up -gtha.ra
The land for 33 kV substation, Upputhara was ready during 12/03 ¢

I 75% completed.
33 kV substation, Vagamon

The land for 33 kV substation, Vagamon was ready during 12/03 a
construction of substation and Peerumedu- Vagamon line s in progress.

i
|
;I 66 xV substation, Nedumkandom

i The 66/33 kV, 16 MVA transforiner installed at Nedumkandom
. meant for 33 kV substations, Senapathy and Murikkassery. The installation
i this transformer is in progress.

33 KV Substation, Senapathy

| The land available with revenue department for the substation is ¥
[ to be transferred to KSEB. Constant fo’low up action is being taken up wi
Revenue authorities.

The land for 33 kV 5/5 Murukassery received only on 12 10 2006. T1
lay out approved and the work is in prcgress.

j 33 KV Substation, Murukassery
I
t

construction of substation and Peeruredu- Upputhara line is in progre
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33 KV Substation, Kidangoor
Land for the 33 kV 5/5, Kidangocr was mgrstcred on 240605 Th

construgtion of the 5/s is 80% complete:i.

33 kV Substation, Upputhara.
The land for 33 kV substations, Uputhara was ready dunng 12/03 anc

construction of substation and Peerumedu- bputhara line is in progress. anc
75% completed.

33 KV substation, Vagamon
The land for 33 kV substations, Vagamon was ready during 12/03 and

construction of substation and Peerumedu- Vagamon line is in progress.

33 kV Substatio am
The land for 33 kV Sub-Station Ramapuram was registered on 31.3.2005. The

33 kV Pala-Ramapuram line and work of S/s is fast progressing. The 5/s is
targeted for 3/09.

33 kV Substation, Kadalkal

The 33 kV Kilimanoor- Kadakkal line construction was delayed as r.he first

contractor Sri. Subhana Devan did no‘ complcte the work and the contract
was terminated. Later, the éstimate was revised and the work was arranged
with another contractor Sri.S.Babu. However, the line work was completﬂd
and Substation test charged on 15/12/ 2004,

33 kV Substation, Pathanapur. _ )
Froposal was revised to 66 kV level due o increased demand and the 66 kV |
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&/s commissioned on 10-2-04.

110 kV Substation, Mavelikkara
The original lay out was revised for more teasible entries of EHT feed:

‘Hence the original design changed and new proposal formulated

110 kV Substation, Edathua
Due to objection from Smt. Saramma Chacko, land owner after remitting 1

land value at treasury, dispute in the site leveling etc. delayed the progress,
construction work. 110 /33 kV transformers are meant for feeding 33 k
substations, Kidangara, Kadapra and Thakazhy. The land for 33 k
substations Kidangara and Kadapra has not yet been received. The 33 k
substations, Thakazhy energized durirg 10/2008 by constructing Purnnapr.
Thakazhi line. The 110 kV S/s Edathua energized on 12-6-08.

| 110 kV Substation, Ambalappuram .
The 2 Nos. 110 /11 kV, 125 MVA transformers were commissione

within one and a half years. The 110/33 kV 16 MVA transformers are mear
for Chengamanad, Ezhukone, Pooyappally and Puthur. However 33 ki
substations, Chengamanad was over and charged during 1/2006. The wor
of 33 kV Sybstation Ezhukone is completed and energized on 24-3-08. Th
land for the 33kV 5/s Pooyappall y and Puthur obtained and the work of 5/5
and connected line is progressing.

110 KV Substation, Kozhencherry
AS for the above work was accorded by the Board vide B.O.No 1453/0%

' T /51 /KPFC/ 2000 -01 dated 2.7.2001 As per the original proposal,

{1). 110KV DC line from Pathanamthitta Substation to Kozhencherry

891



*L10T/CEB

Substation was constructed.

(2) 2 No. of 110 kV bays were constructed at Pathanamthitta

{3) Yard structure of 8 Nos. of 110 kV bays were completed on
28/3/03 .

{4) 2Nos of 110 kV/11kV 125 MV A Transformer were installed and
comrhissioned on 13/5/03.

As mentioned earlier, yard stru:ture of 8 Nos. of 110 kV bays were
completed on 28/3/03. With the available materials, 66 kV Substation,
Kozhencherry was upgraded to 130 kV Substation with one incoming bay
and 2 transformer bays on 13/5/03. The original proposal also included 2
No. of 110 kV feeders from Edappor. Substation. But the existing 66 kV
Edappon- Kozhencherry DC line is not yet upgraded to 110 kV because of the
under mentioned technical reason. For the upgradation of Edappon 110 kV to
220 kV Substation, additional 220 kV bays were to be constructed at
Edappon. This and the construction ot additional foundation for capacitor
Bank restricted the construction of 2 x i10 kV Bays meant for Kozhencherry.
Out of 8 Nos of 110 kV bays, 2 x110 kV feeder bays were meant for
accommodating DC line from Edappon Substation. The yard structures of
these bays were already completed on 28/3/03. Since the propnsal is
pending, erections of equipments were not done. _

In the original proposal, PTA- Ranny No. 2 110 kV feeder was designed to
enter Kozhencherry Substation (LILO Arrangements) and the 110 kV DC line
to Ranny has to be fed from Kozhencherry fimbstation This includes 3 number
of 110 KV feeder bays at Kozhencherry Substation, As the upgradation work
of Ranny Substation was completed on 1.3.2002, and as Governmerl have
targeted to commission the Substation on March 2002 the authorities were
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forced to do temporary arrangements for energizing Ranny Substation
without entering Kozhenchersy Substatiun as was designed in the original
proposal, There was also a proposal to connect the upgraded Ranny
Substation to Mallappally/Erumeli Sulwtation for availing alternate supply
from 220 kV Substation Pallom . Later, due to massive opposition from the
public, ‘the proposal was dropped hy Board. The temporary - feeding
arrangement in Kozhencherry continud for avoiding interruption, since
there is only one bus arrangement at Kozhencherry Substation and if any
shutdown occurs at Kozhencherry, both \ozhmcherry and Ranny Substation

! will black out.

After getting A.5 & T.5 for the abdve work, the following works were done.

1. Site leveling Work completed in 2000
2. Earthmat Work completed in 2001
3. Yara structure foundation . Work compieted in 2001

4 Yard structure & Equipment’ Work started on 20.7.01

erection and completed on 28.3.03

The transformers were commissioned dgring 05/2003.
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Statement

Originally 220 kV Substation, Kalamassery
was equipped with 2 Nos. of 100 MVA
transformers and 2 Nosof 120 MVA
transformers. (ie 40 MVA) The work of
enhancement of the capacity of 220 kV
Substation, Kalamassery from 440 MVA to
800 MVA, was to facilitate receipt of power
evacuated from BDPP and BSES and the
anticipated load demand. The proposal was
to change the lower capacity transformers
with higher capacity transformers ie
replacing the (2 x 100 + 2 x 120) MVA
transformers with (¢ x 200} MVA
transformer. But the.capacity was enhanced
using only 3 Nos of 200 MVA transformers.
{9 units of 66.67 MVA transformers). The 4%
transformer could bé utilized in Kalamassery
substation as spare. But as it was found that it
would be more advantageous to KSEB to
utilize them at 220 kV Substation Kundara,,
the 4% transforimer was taken to Kundara
Substation. Now the Kundara Substation is
upgraded to 220 kV and commissioned on
05.01.06.

In this context, it may be noted that
the rate of 66,67 MVA transformer during
2/2000 was around 55-70 lakhs where as the
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{ present rate of 66.67 MVA transformer is

about 3 crore.

Considering the huge hike in the cost
of power transformers, the purchase of
equipments at the start of the project is
justifiable and cannot be considered as
causing loss to Board. The transformer
purchased and kept for redundancy can only
be treated as idle investment

Moreover, the following points may
be noted regarding proposal for enhancement
of capacity.

. Usually, we plan for the enhancement
of power system, depending on the Electric

power survey/ power scenario available at

the titne of formulation of the project.
Particularly, for high voltage power
system, we have to keep a buffer of 50% to
ensure redundancy and the span of planning
will usually bé 5 to 10 years. In the case of
enhancerent in capacity of 220 kV Substation
at Kalamassery, the planning was done in
anticipation of a load growth for the next 10
years. The drastic reduction in the demand of
some of the existing EHT consumers like

| Indal, PACT etc. resulted in reduction in the

anticipated demand.

317

(1) M/s AYG is a Government of India
company and the contract was entered into in
2000, well before it became a sick company in

2004. Hence the aud;t objection that the work
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“Twas amanged with M/s Andrew Yule

without ensuring financial credibility is not
correct.

{3) The delay in handling over sites is
attributed to the unexpected delays in taking
over sites from the public through normal

: | requisition proceedmgs

(3} Delay in handing over line routes,
payment to the contractor etc. has not

[ affected the work.

2
k3

U |

Under the para only four substations are |

coming; They are 33 KV Substations at
Ananthapuram Belur, Peria and Badiadka.
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The works of these substations were awarded
to M/s ICOMM (ARM) Limited, Hyderabad
on turnkey basis. Out of this the works of
33KV substation, Ananthapuram and Belur
23/03/08 and 27/05/08 . respectively. The
works of 33 KV Substation Peria and
Badiadka are in progress. : -

Parappukkara:-
One 11 KV was Utilized for
evacuzting power for the time being and later

remaining portion had also been completed.

Pazhayannur-
.~ There was no need of land acquisition
for the construction of 110/33 KV bays at

Pazhayanmur Substation. But M/s ARM had |

not started work on time.

Chelakkara-Mullurkkara Substation:-
As per the TK contract M/s ICOMM

(ARM) was to make available the land for |

substation also. The delay in firalizing the
'land cannot be attributed to Board as the

contractor  therselves  delayed  the |-

identification of suitable land for the station,
The equipment was laying idle due to
the delay in identification of land
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As already mentioned earlier, it was
proposed to conduct a LILO line from

| PGCIL’s Edamon-Kayamkulam using Double

Moose Conductor. The technical parametet of

i the line was to conform to that of PGCIE's

line. KSEB had constructed 220 kV lines using

P Q Rs. S towers only and this is the First

time, KSEB is using Double Moose
Conductor in our transmission network. In
order to avoid delay in starting the work,
estimate prepared with available details and
invited tender on Turnkey basis,

The length of the line to be constructed was
23 km and no. of towers were 75, out of
which, 30 numbers are angl;e'wwers

It is to be noted that nature of soil condition
along the line is heterogeneous and even a
random soil testing will not provide 100%
accurate estimation because the alignment of
trans:mssmnhnemllvarydurmgﬂxeactual
execution. i

The work was awarded inclusive of design of
towers, preparation of detailed specification
Even though sufficient provision was given
in_the estimate for pile foundation and
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shallow foundation based on the previous
cornpleted projects/ construction of
transmission line using kundah conductor,
actual design of foundation based on the
design of towers and soil testing these
provisions were found insufficient and
necessitated to revise the actually required
levels. Construction of the tower foundation
using pile will take much time, work had
been completed in all respects and substation

and line were commissioned during january

2006 itself.

Regarding construction of LILO line to
Edappon  substation from PGCILs
Kayamkulam-Edamon line, work was re-
tendered as per B.O, dated 11-01-06, and
work awarded to M/s New Modem
Technomech Private Limited, Orissa is in

| progress. The work consists of construction
‘| of 8.561 kms of DXC line including supply

erection and commissioning. Out of the '35
nos of towers 20 towers are already erected,
25/35 nos of stub setting completed, pile cap
30735 nos completed and stringing from
location 34 to 11 started. Major portion of
work is completed and project can be
cominissioned as soon as possible if climatic
condition in Alappuzha District favour. Most

| of locations are in water logged area and
| paddy fields. -

N ]
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ACTION TAKEN BY GOVERNMENT

"| Turnkey basis as well as Departmental execution

Construction of Substation and Lipes -

The construction and commissioning of sub-station and lines depend upon
mary factors such as availability of ideal and cheap land, obtaining route
approval, availability of equipments and materials in time, absence of
disputes and litigations etc. Delay in completion of Turnkey works/
Departmentally executed works were due to the following reasons:

Delzy in purchase/handing over of site

For the construction of substations, obtaining ideal land which is cheaper as
well as having lesser development cost is essential. Usually, the turnkey
works were awarded before acquiring fand and only after the work was
awarded, land acquisition procedures were started. The acquisition of the
land was done cither by compulsory acquisition or by negotiated purchase .
method. Earlier the land acquisition was done mainly through compulsory
acquisition, which took much time for complying with the lot of
Government procedures and alse due to litipations. Though later. KSE
Board opted for ncpotiated purchase, which took lesser time  than
compulsory acquisition, a reasonable time was unavoidable as it required
the involvement of Negotiation Committee consisting of District Collector,
Deputy Chief Engineer and Deputy Collector {Land Acquisition), and this
Committee had to meet a minimum of five times to finalize the land
negotiation. After finalization, Government Order as well as Board Orders
had to be issued. These procedures were unavoidable as per Government
rules. Hence acquisition of fand consumed a minimum of one to iwo years
which was further extended in cases where there were litigations. |

lay i rmission from other De
Most of the projects were delayed due to the delay in getting permission |
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from NH Authorities, PWD, BSNL elc., and also from Railway authotities
where crossing of the railway lines was required. Obtaining PTCC approval
from BSNL also took a considerable time. Al these were beyond the
control of KSE Beard.

At present, in order to avoid such delays, co-ordination meeting are
conducted with various Government Authorities at frequent intervals for the
smooth and timely implementation of projects.

Delay in material supply

In case of tumkey works, material supply was within the scope of tumkey
contractor. In case of departmentally executed works purchase of materials
had to be arranged through oper tender. Since many procedural formatities
were to be complied with before finalization and award of a purchase order.
that alse contributed for delay to some extent.

Right of Way Clearance (ROW)

During the construction of lines, objections were raised by public regarding
the line route and cases were filed before ADM's Court and Honourable
High Court and as such the work could not be carried out until the disposal
of those cases. In some cases. even though afier substation works were
completed, the substation could not be charged due to litigation along the
hne work. .

Delay in payment
Delay in payment occurred mainly due to improper preparauon of bills and

delay in submission of the same by the contractors. In addition, normal
procedures of processing and verification of the bills at Asst. Engineer level
to Deputy Chief Engineer level took time for processing. Board had given
priotity over other bills in fund assignment for purchases and work bills of
new projects.

It may kindly be noted that the procurement time for power transformers
was fonger since they had to be designed according to Board's requirement.
Hence the procurement of each power transformer could not be done as and
when it was needed, since the manufacturers of the transformer would take
up to & months time for the design and manufacture after getting a firm
order. The power transformers were not readily available in the market as
such_Hence it had to be procured in a lot according to target fixed by

-

“
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Board. If the wransformers were: ordered after the comp_lehoaaf all other
connected works. that would have entailed inordinate delay in
commissioning of substations. =

"I The intention of the Board was to complete the line work as early as

Turnkey contract with SPIC SMO Ltd, Chennai was for the construction of
110/33/11KV Substation Melattur and construction of Ramapuram-
Melattur 110 KV SC line. The Substation works were completed in the
year 2000 itself, but a portion of 110 KV SC line constructions was under
Right of Way (RoW) dispute. .
Board approached High court ty obtain permission to draw the line through
the original route mainly because of the following reasons: .

e Thedeviated route suggested passes through the ‘B class property
of Indian Railways and hence the approval for construction and
sanction for energizing from the Railway department would have
been denied or delayed.

« The route suggesied was not technically feasible as the proximity of
the 110 KV line would have affected the Railway communication net
work. .

e Railway also had approached Hon'ble High court against the decision
of ADM on the deviated roule.

e The deviated route suggested by ADM passes through thickly
populated areas where many residential constructions  were
obstructed and objections were raised. Against this order the affected
parties had filed a case in the Hon'ble High court. :

It is not correct that the appeal against the decision of the ADM was
rejected by the Hon'ble High court. In fact Honble High court directed
District Collector to personally inspect the route and to setile the issue.
After joint inspection, District Collector ordered to draw the line through
the original route with only slight deviation.

possible without causing inconvenience to the public. The Board had to
adhere to the standards of line clearance and technical feasibility while
drawing the line.

From the above, it is clear that Board had taken all efforts to construct the
line at minimum cost and at minimum time. .

The major causes of delay in execution of sub-station and lines
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departmentally are already elaborated above in reply to Para 3,16,

|
{
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As per the APDRP programme implemented in Board, (progress as on
31-03-2009) R&M works (sub-transmission 66 KV and below) have been
completed in 114 substations under 3 circles/7 towns/26 town scheme. 9
nos. of 3311 KV substations and 10 kms of 66 KV re-conductoring works
were also completed. As targeted in the Annual Plan from 2002-03 to
2006-07. 156 substations were completed during the said period and almost
all the other substation works targcr.ad have also been completed. In this
regard it is to be dyly noted that the main hurdles in the establishment of the
substations were obtaining sumitable land for the construction of the
substations and addressing public protest against drawal of lines and
subsequent litigaitons which were beyond the control of K.S.E.Board.

However Board vould bring down the T&D loss for 2012-13 to 15. 30% and
i for 2013- 14 it is expected to be around 15%.
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In this regard. the following facts may kindly be considered by Audit:-

. Transmission and Distribution (T&D) loss in a power system is the
difference between the ‘total energy input to the system’ and ‘total |
energy soid’ i

. In the case of KSEB system, the input energy is the sum of:

(a) Total internal generation excluding the auxiliary consumnption; and
(b) Total power purchase al KSEB periphery.

. 1t may be noted that, thére is no confusion in accounting the internal
generation. However, for accounting the power purchase at KSEB
periphery, the following points may kindly be noted.

()

(ii}

(i)
(iv)

(v}

vi)

-Government from time to time. -

Power purchase mainly includes purchase of power fmm the
Generating Stations situated outside the State; including the energy
scheduled from ‘Central Generating Stations’, power purchased
through traders etc.

The Central (:eneratmg Stations {CGS) except NTPC's RGCCPP
Kayamkulam plant is located out side the State of Kerala. ie,
Talcher-1l power plam is located in the State of Orissa,
Ramagundam plant. is located in Andhra Pradesh. Neyveli and
Kalpakkam plants are located in Tamilnadu and Kaiga plant is
located in Karnataka.

The allocation from the CGS is being decided by the Central

KSEB and other beneficiaries have to pay fixed charges to the CGS
for the percentage of capacity allocation, based on the total annual
fixed charges approved by Central Electricity Regulatory
Commission (CERC) for each CGS. The energy charges being paid
for the acival energy scheduled by each beneficiary including KSEB
from each CGS.

It may be noted that, KSEB and other beneﬁclanes have to pay
energy charges for the exbus energy at the generator bus, ie., for the
energy schedule metered at the generator bus, ie.. at the generator
switch vard. In other words, KSEB has to pay the energy charges for
the Talcher-I1 stations at the energy scheduled and metered at the
plant in ORISSA, for Ramagundam plant for the energy scheduled
and metered in Andhra Pradesh, for Neyveli plant at the exbus
energy at theit plant in Tamilnadu respectively.

The energy generated from the CGS is being, transmitted using the
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Inter State Transmission lines developed and maintained by Power
Grid Corporation of [ndia. Transmission charges for transmitting
power through PGCIL line is being paid by respective beneficiaries
at the tariff approved by the CERC'.

{vii}) Transmission loss is also incurred while transmitting power from
CGS upto the respective State boundary through PGCIL lines.
Accordingly, the energy received at KSEB periphery ({al
Madakkathara/ Kayathar/ Udumalpetta etc) from the CGS will be
lesser by the transmission losses incurred in the PGCIL lines up to
State boundary. ‘

{viii)) KSEB and other beneficiaries have no control on the inter-state
fransmission losses incurred by PGCIL while transmitting power
from Generator exbus (switchyard) to the respective state boundary.
Further, PGCIL line losses are not associated with distributing the
electricity within the State as these losses happened outside the
State. Hence, the PGCIL line losses associated with transmission of
power [rom ex-bus of CGS up to State periphery is not considered
while assessing the T&D losses of State power system.

(ix} The interstate transmission losses incurred by PGCIL for
transmitting power from the generator bus of CGS upto Kerala
periphery for the years 2004-05, 2005-06 and 2006-07 is detailed

below:
Energy Schedule at Generater bus, energy st KSER peripbery and PGCIL
ling losses of CGS
2004-05 2005-06 2006-07
Sched | Energ Sched | Energ Enarg| .
uleof| y uleof| y Schedul] y
81 KSEB |recelv :Gmﬂ KSEB |receiv :Gmc: sof [recelv :Gu:.'
No Source at [edat | at odnl KSES at| od at
Geaner |Kerala s Gener|Kerala Generat]Kevala .
ator |periph ator |periph % |orend periph|
ond [ sy end | ary .y
ML) | (MU) [(MLY] (MU} [ IMU) (MUY (MUY | (ML) [(MU)
1 TPTg; 2348:1 2260. 88.0 26754 2574 3| 101.: 2710.54) 2586.9(123.6
Eastern j
2 ion 2_14.14' m.zn] T.UGI 280.57| 262. ]18.21 H.OO[ o.oc;l 0.00]
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408.92) 392.03 14.89[402.77 387.92‘14.&5‘ 327.46[ MLTHIAT

5!7.90} m.ﬂ}m.«l 573.23] ..':5_1_78| 21.44 596.17] 569.2526.92

45608] 438.34 16.67 490.791 472.39| 18.40, 509.83 486.63 -23.21

76.11] 73.31] 2.79] 97.65 9393 3.72 138.25131.82] 6.33
34D.47| 328,05 12.42) 333.26] 320.83(12.45 279.10/206.3342.77
5864 sus.s1214.s 7414.2!7127.1 287.7 4117 “l 7747.7370.9

3 7 4 gt 1 o

{(x) As detailed above, the transmission losses in transmitting power
from ex-bus of CGS to KSEB periphery for the year 2004-05 is
214.93MU, 287.73MU for the year 2005-06 and 370,10 MU for the
year 2006-07 . i

4. Due to the reasons cited under para 3(vii) and 3(viii) above, all the
regulators in the country ar¢ not accounting the inter-state transmission
losses while approving the T&D losses of the State owned system.
Similarly KSERC also, is not accounting the inter-state transmission
losses incurred by PGCIL , while approving the T&D losses of the
Kerala system,

5. Tt may be noted that, for the year 2005-06. KSER has scheduled 7414.86
MU from the CGS, however at Kerala periphery KSEB could receive
only 7127.14 MU due to PGCIL line losses.

6. As stated under paragraph-2 above, the total energy input into the KSEB
system is the sum of (a) the total internal generation excluding auxiliary
consumption and (b) the total power purchase at KSEB periphery. The
‘total purchase at KSEB periphery is the net euergy from the CGS
excluding the PGCIL line losses.

7. It may kindly be noted that the figure shown ‘in Annexure 20 of the
Audit Para do not match with either the power purchase approved by
KSERC or the actual power purchase shown in annual accounts of the
year 2005-06. :

Energy account statement for the year 2005-06 is as foll yws:

1]
s
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Si No. Items E":ﬁy in
1 Energy geonorated by KSEB 7554.36
Total Energy purchased by KSEB from
2.{a} | CGS and other generators located 7414.87
outside the State (at Generator Bus)
Energy transaction through
2(b) | ynscheduled Interchage 759.10
2{c} PGCIL line losses } 287.74
Neot Power Purchase at KSEB
29| periphery(2(a}*2(b)-2(c)) 6368.09
2e) g::::r purchase from IPPs inside the “1
2(f) Energy sales outside the state 6§35.90
Total energy generated and power i
3 purchased to the KSEB system PGCIL 13331.22
losses and sales outside the State
Energy sales within the State 10269.80
5 Transmission and Distribution loss in 1061.42
‘the KSEB systom{=4-3) : *

8. As discussed above, the audit has considered the total exbus energy
purchased from CGS instead of the net energy received from CGS after
accounting the PGCIL line losses for computing the T&D losses. This
conceptual error committed by the audit may be appraised to them and
accordingly request them to drop the audit observation.
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Paragraph

Statement

e e w I

Previous reply furnished by K 5.E.Board is in line with
actual field difficulties experienced in execution of the 220 KV
Substation project at Shornur. Equipments and line materials
are centrally procured by the K.S.E.Board. The transmission
line has to be constructed through Public property. All the
bottlenecks cannot be anticipated in advance while fixing
target date for commissioning. Small delays in execution are

¢ | quite normal. Moreover the approvals from PTCC, approval
"| from the Chief Flectrical Inspector were needed for the

commissioning of the above project. The loss sustained cannot
be worked out on the basis of the amount spent for the
varipus capital works in the Substation. Each work is inter
related.

Normally, a big project is subdivided into small works
to facilitate easy and speedier execution of work. The

*| KS.E.Board is not following the practice of awarding turnkey

contracts widely, Even the prior experience of arranging
works on turnkey basis has not been satisfactory from the
point of view of speedy execution and lower costs, Major

-| materials are usually centrally procured by Board so as to

avail benefits of lower cost of bulk order and standardization.
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Only labour portion is locally arranged on contract basis.

There is a generally accepted and time proven
procedure for identifying/ purchase of land for substations
and finalization of line route prevalent in the Board. However
certain unforeseeable problem came up during execution,
which cannot be avoided in total. The recommendation of the
audit that the line route must be finalized before arranging
finance and awarding the work of substation is acceptable. It
may also be pointed out that the present system being
followed -in- the Board has its own inherent advantages of
lower cost, reliability and accountability, which is often not
perceived properly and viewed in right perspective while
auditing. : i

3.3

The construction of substation was started in July 1996. The
contractor SriK.P.Rajendran stopped the work in October
1997 and Board initiated steps to terminate the contract,
Subsequently termination notice was issued on 5.8.99. On
receiving the termination netice, the contractor filed an OP
No.25092/99 before the Hon'ble High court of Kerala for
obtaining stay against the termination of work. But, during
12/99, the contractor informed his willingness to resume the
work with certain conditions including rate revision. The
contractor was informed on 1/2000 that since the case is
under consideration of Hon'ble High Court of Kerala, future

- | decision could be taken only with the consent of legal cell of
- | KSEB.
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It was the contractor who approached the Honorable
High Court of Kerala against the termination notice issued by
KSEB and the case finally disposed of only during 11/04 That
only due to the diligent efforts from the part of KSEB, Once
the case was disposed of, the substation was commissioned
within the shortest possible time of 6 months. Incidentally the
line had been commissioned on October’ 2002 .In the mear
while, every effort was taken by KSEB to safeguard the
interest of Sabarimala pilgrims by maintaining electric supply
in Sabarimala through 11kv lines. :

Though the Travancore Devasom Board had remitted
35 lakhs during 1995, K.S:E.Board could not complete the
Substation due to problems with the Contractor. In view of
this long delay in setting up of Substation, KS.E.Board was
not in & position to ask for the balance of the 25% payable by
the Travancore Devaswem Board. The work has been
completed in 2005 and commissioned on 2/ 11/2005. Follow

' up action will be taken to collect the balance amount of 25%

from Travancore Devaswom Board on finalizing the Project
cost. The delay in starting the constriction of line to Thriveni
Substation was due to delay in obtaining clearance from
Ministry of Environment. After that due to adverse climatic
condition and difficult terrain the work couldn't be completed
as schedule. The 25% of amount is to be collected from
Travancore Devaswam Board in connection with the
construction of 66 KV Substation, Thriveni. The request made
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in this regard by the Secretary, Kerala State Electricity Board
vide letter No.TC1/S5/144/93 dated 8.10.2009 is under
consideration in Revenue (Devaswoms) Department in
Government. '

As per B.O No. 1074/2000 (TC1/51/REC/99-2000/ AS) dated

5-5-2000, One No. 66/33 kV, 16 MVA transformer has to be

installed in addition to the already sanctioned scheme, at 66

KV Substation Nedumkandam. Eventhough the site was

identified in August 99, due to the éxorbitant development

] cost involved; the possibility of obtaining alternate suitable
land with lesser development cost was explored. This was the
main reason for the delay and not due to lack of co-ordination
between civil and electrical wing.

 Bventhough the site plan was approved from the office of the
Chief Engineer (Transmission South), vide letter dated 58
2000, the layout of the 66 kV substations, Nedumkandom was
revised for accommodating one more 66/33 kV transformer.
| The retaining wall proposéd was also redesigned for the

e _ | above modification, The delay occurred was due to the above
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" | medifications.

The work of construction of yard and equipment structure
foundation of 66kV substation Nedumkandam was awarded
to Sri. P.C.Punnoose, vide agreement dated 27-10-03, with
time of completion of 3months. Time extension was granted
upto 17-4-06. The estimate was prepared based on the already
approved drawing of KS.E.Board, which was incidentally

accepted practice to adopt already approved drawings for
fresh construction, as there is not much difference in
substations. As the work was of poor guality, rectification had
i been done by the contractor at his own cost.

Disciplinary actions were initiated against the concerned
Officers. Sri. A.G.Chandran, Assistant Executive Engineer-was
punished by barring two increments without cumulative
- | effect for a period of two years.

Sri. G. Sivadas, Assistant Engineer was not found quilty of
charges and he was exonerated from the charges, moreover he
had already retired from Board service.

As mentioned earlier, line construction could not be
completed in the scheduled time due to the objection from
land owners, and non patta land owners. Dispute relating to
the payment of tree cutting compensation to land owners
having non patta land was settled and payment affected
during 2004 itself, KSEB had taken ali efforts to complete the

used in the construction of Punnapra Substation also. It is the |

(3]
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line work and delay occurred is beyond the control of KSEB.
Delay in construction of transmission lines are mainly
due to chjection from land owners, filing cases before ADM,
Hon'ble High Court of Kerala etc. Settiement of the cases will
take considerable time and is quite natural constructing
transmission line of 11 km through the terrain nature of
Nedumkandom is hazardous. During the settlelement of cases
in the construction of line, substation work is also nearing in a
stage of completion. However constructions of substation and
line work are completed almost in same period. Hence due to |-
non settlement of tree culting compensation in Board
sustained loss cannot be agreeable. :

The amount already expended for the 33 kV project at
Pathanapuram could be fully utilized for construction of a
temporary 66 kV Substation at Pathanapuram as well as for
the proposed 110 kV Substation at Pathanapuram itself. When
the system voltage is increased to 66 kV from 33kV, the loss
will be reduced considerably (ie, for transmitting same power,
the loss will be reduced by one fourth, when the transmission
voltage is doubled). The audit ubservation that the use of the
existing 66 kV' transformer, after overhauling has shown an
! incréase in transmission loss of 0.03% is not correct. On the
: contrary, the life of the transformer will be extended
I considerably after overhauling.

) After the AS was received for the construction of 66 kV
i Substation at Anchal & Pathanapuram, some preliminary
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works like site leveling and foundation were started.

Meanwhile, in the meeting convened by the Hon'ble Minister | .

for electricity and the Hon'ble Minister for Transport with
KS.EBoard officials on 22/11/2001, it was decided to

construct a 66 kV Substation at Pathanapuram instead of a |,

33KV Substation. At that time, works at 110 kV Substation
Punalur were lagging since 110/33kV 16 MVA ‘transformer
and associated equipments are to be installed at Punalur
Substation only for feeding Anchal substation. Also, it was
proposed to construct a 66 kV Substation at Anchal also. As
per BO (FM) No. 1411/2005(TPC3/KPFC/1/2004) dated
05/05/2005, the installation of 2 x 16 MVA 110/33kV
transformers at Punalur substation were deleted and a revised
scheme was ordered.

As the originally proposed 33 kV transformers to be installed
at Pathanapuram and Anchal were used elsewhere, and there
is no wastage of investment,

Regarding 110 kV S/s, Pathanapuram construction work was

completed on 16.09.2004 and 66KV substation was completed |.

0n 10.02.2004.

Regarding 66 kV S/s Anchal, the land was registered
on 5.10.2006 and the work was completed on 28.302.2011.

While proceeding with the land acquisition, M/s Kerala Feeds
Ltd, a state Public Sector Undertaking offered 1 acre land on

LS
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lease. The Board accorded sanction on 28/12/2002. A Board
order for taking over one acre of land owned by M/s Kerala
Feeds Ltd. on lease basis (@ Rs.1/-only) for % years was
received (dated 15/02/03). The construction of substation
started m May 2003 departmentally and commissioned in
November 2005. There were delays in providing materials.
But on commissioning as the substation is near the load
center, loss to a greater extent could be reduced. Lengthy 11

| KV lines could be avoided and interruption to a great extent

could also be avoided.

Estimate for construction of transmission lines are usually

/'-_

_ .| prepared by taking a survey along the line route 2 or 3
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prepared by taking a survey along the line route 2 or.3
surveys are carried out on alternate routes before finalizing a
feasible route. From the 3 possible routes, one which is most
economical, involves a less populated area and less
compensation given is selected as the feasible route. After
fixing the route, location of the tower to be fixed is finalized.
Even though required provisions are given in the estimate for
pile foundation, design of the tower foundation may vary
depending upon the soil condition. The final route fixed may
or may not vary slightly from the route due to various reasons
viz disputes, if such things happened. According to this,
original estimate is to be revised. Soil conditions in different
tower location are different. For example, to construct a 220
kV tower foundation, base width is more compared to 66 kV
tower. Tower legs are to be situated in a wide area. So nature
of the soil condition is different in different locations where
each leg of the tower situated. Hence realistic assessment
cannot be possible without excavation in most of the cases.

Kumbalangi-Chellanam 110 kV DC iine is constructed
very near the sea and is a water logged area. During execution
of line work, special type bund was necessary instead of
earthen bund. Soil condition necessitated additional pile
driving chimney size, had to be increased to avoid corrosion,
| as the tower location are fully submerged in saline water
. especially during period of prawn cultivation and high tides.

Thus during actual execution, considerable change occurred
Lin the estimate. Hence, Board sanction was necessitated for
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the revised estimate. In order to issue a sanction by the Board
for the variation in the items/quantity several clarifications
were required, so delay occurred in issuing Board sanction to
the revised estimate. The line was finally energized on 03/07,

As mentioned in the Audit para, loss due to defective design
is not correct. Because the above, said reason are quite natural,
common and unavoidable.

Y
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The cost of the land first identified (34 lakhs) for the
construction of above substation was higher than the normal
rate prevailing in that locality. Hence, the Board explored the
possibility for cheaper land with the same advantages for
construction. Subsequently, a cheaper land was acquired with
a saving of Rs 16 lakhs.

Major portion of the land acquisition process is done by the
revenue authorities. The normal acquisition process will take
its own time for the procedural activities. Even if the earlier
costly land was selected, it would have taken more or less the
same time or more for completing these procedures.
Moreover, the cost of drawing 110 kV line to the first
proposed site is much mote than in the case of second site
selected, not to mention the possible objections, litigations etc,
In the case of the selected iand, the line from which tapping is
to be effected to the proposed Substation at Thrikkodithanam
passes very near to the selected land (ie, by 200 meters) there
by considerably reducing the cost of construction of 110 kV

line and avoidance of possible litigations that are usually
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encountered in Kerala during drawal of line.

The work was started by 12/2005 and the Sub-Station
commissioned on 15.05.2008.Considering the above facts, it
can be seen that there is only savings in the part of KSE Board
rather than the loss as pointed out by the audit, not to
mention, theé additional saving to KS.EBoard of Rs.30.58
lakhs. Moreover the cost of drawing 110 kV line to the first
site selected is much more than in the case of the second site
selected, not to mentian, the possible objection, litigations etc.
The main reasons for the dealy in substation
construction were some works were not started as scheduled,
was due to the delay in purchasing land. Major portion of the
land acquisition process is done by the revenue authorities,

The normal acquisition process will also take its own time for _

the procedural activities.

The line works were delayed due to court cases at different
locations. In some cases line route was changed due to these
cases, which was lead to revision of original estimate,

Some works were delayed due tot he delay in getting
clearance from various statutory bodies such as PWD,

| Irrigation Department, NH authorities, Forest departments
,etcl N

W
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The original layout was revised for more feasible entries of
EHT feeders. Hence the design has to be changed and fresh
proposals formulated. The revised layout resulted in reduced
area for earth mat. Since 32 mum earth rods were found most
suitable, the earth mat design was revised accordingly. The

| changing of earth rod from 25 mm to 32 mm have in ro way

effected or delayed the project since other works were being
done simultaneously. This is in no way an adverse change
since it ensured mote technical feasibility and safety in the
substation operation. The lowest rate quoted during tendering
{with 25 mm dia M.S. Rod) was 159%. But during the re-
tendering with 32 mm M.S. Rod the lowest rate quoted was
149%, thereby benefiting K.S.E Board.

KSEB decided to upgrade 66 kV Substation, Mavelikkara to
110 kV and to construct 4.66 kms of 110 kV DC line. The work
of substation construction and line work were started
simultaneously. But the line work delayed due to court cases
filed at different locations. These cases were disposed only by |
7/04. Line route was slightly changed due to these cases and

it necessitated the revision of original estimate.
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Now, work of construction of Vathikulam-Mavelikkara
{4.66 km) line is in progress and is almost completed except
tower erecton in 3 locations. Contractor of the said work
stopped the work by demanding rate escalation
Subsequently, the work is terminated at the risk and cost of
the contractor. Balance work of errection of towers in 3
locations and 1.29 km of stringing is retendered and the work
will be completed soon. 110KV Mavelhkkara Substation
commissioned on 1.02.2010.
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Paragraph

Statement

The delay in commissioning of GIS substations at
Thiruvananthapuram & Kochi and the associated cable laying
works was mainly due to the delay in getting clearance from
various statutory bodies such as PWD, Irrigation Department,
‘NH authorities etc. The under ground cabling works
involving EHV cables through Highway roads require
statutory clearance from many state and National authorities.

All these requires fulfillment of many statutory
obligations. The GIS substation at Thiruvananthapuram (LA
Complex & Power House) was commissioned during June
2005. The GIS substation at Fort Kochi was commissioned
during May 2007 and GIS Marine Drive commissioned on
10/2007.

The reasons for delay are detailed below.

1. Cable laying work at Emakulam

(2} 66 kV Cable laying from Perumanoor to Marine drive
(Route Length 4.2 Km) c ’ ’

The work was entrusted to M/s CCl

Even though the work order was issued in 4/2000, it was
possible to remit the road restoration charges only during
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i 10/2000. _
| The firm commenced the work on 8-1-2001 with trial pits and
| road crossings.
; The cable laying started on 26-3-2001. Up to 8.6.2001,
115 km cable laying was completed. The work could not be
continued due to PWD ban on road cutting during monsoon,
Hence, no further progress could be made during the year
2001. .
In the 5% section of the route (from Kasavukada to Park
| Avenwue), the feeder had te cross five big oil pipelines of M/s
{ HPCL, BPCL and CRL. From the beginning of the project
itself, the matter was discussed with these ofl companies.
Several meetings were conducted for the clearance to be
maintained, Initially a clearance of, 1.5 m was insisted by the
| cotnpanies, which was not at all practical in this water logged
area, The matter was taken up with M/s. Oil Industries Safety
Directorate, Delhi, and 30 cm clearance was confirmed by
them. This confirmation took some month's time.
. The work at 5 section was re- started on 31-12-2001
and finished on 08.01.2002 The firm finished two more
. sections starting from 25.02.2002 to 15.05.2002. After that, the
firm did not carry out.any work during that year.
_ In the 6% section (along Park Avenue road), there is a
' culvert crossing in front of Yathri Nivas. And also in the 8%
1 section there is a market canal crossing. Both these crossings
| involved additional civil works as demanded by the PWD.
‘ The firn demanded additional amount for this additional
[ work. The estimate for the additional work was sanctioned
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[ from the office of the Chief Engineer Transmission South 16-9-
12003 and the work was arranged departmentally during
i 12/2003. No progress was achieved in cable lying during
' 2003, as the firm did not turn up to carry out the work in the
| fair months of 2003 in spite of repeated directions.
! The 6% section work commenced on 24-04-2004 and
| completed on 05.05.2004. Then due to heavy rain, the work
was stopped. PWD permitted to resumie the work only after
the rainy season. The Balance work of 1.2 Km commenced on
03-11-2004 and was completed on 23-11-2004. Thus, the cable
laying work was completed. ° '

"In spite of repeated instructions, the ﬁrm did not turn
up to .do the balance work of construction of jointing
chambers and jointing works till March 2005. The
construction of cable jointing chamber commenced on 04-03-
2005 and completed by 15-04-2005. The jointing work
I completed on 31-5-2005 except the indoor end termination in
| GIS Substation,

| (b} 66 kV feeder from Kaloor to Marine Dnve IRoube Length -

3.8 km)
MMM

Here also, the road restoration charges were remitted
on 30-1-2002 and work was started on 07-03-2002. The work

| was stopped in Novemnber 2002 due to the visit of the Hon'ble

President of India at Cochin.

Again, due to the visit of Hon’ble Prime Minister of
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India in January 2003, work could not be preceded further:

| Thus, one fair month’s time was lost. Then, the work restarted |-

and the Rail crossing was done under North Over Bridge,
which was time consuming, Much progress could not be
obtained as the laying was through the busiest roads in Kochi.
Traffic blockage was also a major hurdle in achieving good
progress along this route. The PWD officials objected further

1 open trenching of the road and the works had to be stopped.

Various alternatives were looked in to ie; Horizontal
directional d#illing method and laying through the drain-etc.
were considered and subsequently found not practical.

In 2004, the PWD gave road-cutting sanction for open

| trenching only in April. The next section of 500 m was started

on 30-4-2004 and compieted on 12-5-2005. Due to heavy rain
and early onset of monsoon, the work had to be stopped.
After the monsoon season,-the road cutting permission was
again obtained from PWD on 1-11-2004. The final section of
cable laying (800m) was commenced from 7-11-2004 and was
completed on 20-11-2004. :

‘The constructions of all the 7 jointing bays were
completed in December 2004 itself. The jointing work was
completed in May 2005 except indoor end termination at GIS
Substation. : :

{c) 66 kV feeder Double circuit feeder from Mattancherry to
Fort Kochi (Route length 4.2 km)
The work was entrusted to M/s RPG
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The work by M/s RPG started on 9-11-2000 with trial
pits, and completed on 20-1-2001, After taking trial pits, it
.| became necessary to deviate the route due to public protest in
cutting the freshly tarred road. The cable laying work started
oni 22-1-2001 and completed 1.5 km on 10-5-2001. The work
was stopped due to the onset of monsoon.

In the next season from 24-11-2001 to 28-1-2002, 1 km of |
cable laying was completed _

After 1/2002, the work was stopped due to shortage of

Cable. 1 km cable laying was completed by 7-02-2003. The
firm did not turn up until -11/2003 wasting several fair
moriths. 500 meter cable laying was done in 11/2003

One drum of cable stored at site by the firm of
damaged in 3/2001. The cable was tested and brought back
by the firm only on 25-4-2004. This cable was utilized in the
last 200 m stretch of the feeder. The laying was completed in
11/2004. _

There was a dispute regarding the size of the jointing
[ chambers to be constructed. The size in the drawing was of
double circuit, while in the schedule, the specified size was of
single circuit. The dispute was resolved on 25-2-05. The
jointing was carried out in temporary chambers as in the case
of 110 kV cable at Willington Island Substation and the
joiriting work was completed in 28-4-2005.

The heavy rains; non- receipt of sanction from the
District Administration and the inability of the contractors to
mobilizé work at the appropriate time had delayed the work.

| Stoppage of work due to VVIP visit had also hampered the ;
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progress of work. The work of cable laymg including joints
along all the routes were completed by 31st May 2005.

Substation Building at Fort Kochi

The Building work was originally awarded to M/s.
Target Fngineering Corporation on 8-2-1995. The ground floor
roof height was designed as 6m. To provide 4m statutory
clearance of 66 kV live part to ground, the GIS room floor
level was raiseéd by 0.5 m and transformer room floor lowered
by 0.5 m. Then the height of the building up to Ground floor
was fixéd as 7 m and haunch for the crane was fixed at 4.5 m.
In order to have sufficient head roon clearance and for easy
maneuvering of cables, the height of the building up to
Ground Floor slab was again increased to § m after. a
discussion with Chief Engineer (WBP'S) in the conference
held on 04.01.95.

The iricrease in height necessitated strengthening of
| columns; which were already designed for 6 m high roof.

In the meanwhile, the contractor stopped work due to
labour problems and dispute due to increase in height of the
building on 4-12-1995. The work awarded to M/s. Target
Engineering Corporation was terminated on 14-07-1997.
During 7/1997, M/s Holec clarified that 3 m clearance is
sufficient from 66 kV bushings to ground. The ground floor
roof height was further reduced to 6m and the work awarded
to Mr. KM. Mathew by the Deputy Chief Engineer on
26.02.98. The problem of lack of clearance for the head room

of crane again popped up. There was only 23 Cin clearance

o
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Thetween the top of the haunch and ground fioor roof. The

building height was finally fixed as %.5 m on 01.09.1998. The
contractor requested escalation of rate and stopped the work
in 07/1998. The coritract was terminated on 06.02.99. New
contract was awarded to Mr. NV Baby on 25-11-1999, and
agreement executed on 07.02.2000. In the mean while, Mr.
Mathew had filed a civil suit and hence the site could not be
handed over to the present contractor, in time. Mr. N:V.Baby
also filed a suit and he did not start the work. Hence, the
work awarded to SriN.V. Baby was terminated. Again, the
work was re- tendered and awarded to Mr. V.Mathew,
Perickamathil, Nechoor P.O, on 03-11-2003. The work of the
building was completed in all respects on 20-6-2003.

tation Building at Marine Drive

The work of casting pile foundation was awarded to M/s G.S
Jain & Associates Pvt Ltd and the agreement executed on 28-
11-1997. 1% test pile was cast on 21.0598. The Research
Organization, Pallom had not approved the mix desxgn So
. | the 1%t test pile was cancelled. Sanction for revised mix design
was obtained on (09-08-98 and the 20 test pile cast on 12-09-98.
Load test of the test pile was done on 25-12-98 and the test
failed.

Soil test was again carried out on 15.07.99 and report
received on 07.09.99. Revised estimate was prepared
incorporating new drawings and design and was submitted

for sanction from Board. The sanction obtained in 06.09.2000
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and supplementary agreement executed on 20.12.2000. The
test pile cast on 11.12.2000. The load test conducted and
! approval received on 25.03.2001. Casting of working piles
 started on 20.04.2001 and completed by 10.04.2002. The work
of pile cap started on 30.07.2002 and completed by 04/2003
the building work was awarded to Sri. AS Kunchan on
28.02.2002 and agreement executed on 08.04.2002. He started
grade beam work construction in 08/03. M/s GSjain &
Associates Pvt Ltd feiled to carryout the balance work of
transformer  plinth and GIS plinth. So the work was
terminated at his risk and cost on 12.01.2004. After inviting
quotations, the balance of pile caping work was awarded to

pile on 2503.2001 was due to the lapse of the piling
contractor, M/s G.S.Jain & Associates Pvt Ltd.
Now the building works are completed.

2. Delay in Cable laying at Thiruvananthapuram

The order for laying 66 kV UG cable was placed on
31/5/2000. The work was awarded to 3 dlfferent contractors
which is detailed below
)
Paruthippara to LA Complex (M / s CCI)
Total length - 4.35 Kms
No of jointing Chambers - 8
Straight joints - 8 x 3 nos.
Terminal joints ~ 2 x 3 nos.

Sri.AS5.Kunchan. The delay caused after the finalization of

@
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@
LA Complex to Power House (M/s RPG)
Total length - 3.48 Kms
No of jointing chambers - 6
Straight joints - 6 x 3 nos
Terminal joints - 2 x 3 nos.
G
Power House to Thirumnala (M/s FG1)
Toal length - 6.8 kms
No of jointing Chambers - 13
Straight joints ~ 13 x 3 Nos.
Terminal joints - 2 x 3 nos.

The delay occurred in cable laying works are mainly due to
the follmg reasons.

(1)  The cable laying route in Thiruvananthapuram city is
passing through the busiest area of the city including culverts,
road crossings, and bridges etc. which belong to different
agencies like PWD - NH, PWD - City Road, City Corporation,
-| Railways KSRTC etc. The liaison for getting way leave
cleararces fiom various agencies started as early as 10/98 and
the clearances were obtained as noted below.

PWD sanction - obtained on 31/10/2000 (Thirurnala to Power
House route)

PWD sanction - obta.med on 7/12/2000 (LA Complex to
Power House route)
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NH sanction without cross cutting of roads received on -
02/03/01 (Paruthippara - LA Complex) -

Railways - during 1072600
Corporation - 02/11 /2000

{2}  Jagathy bridge - Cable laying along Jagathy Bridge (8¢
stretch) could be started only after the completion of the
bridge on 16/1/02 even though the cable laying work had
started on January 01. The work of 7t sketch was already over
on 20/4/01. Thus, the work at Jagathy could be started only
on 9/9/02 and completed on 27/9/02 due to delay in
obtaining PWD sanction afresh for the laying.

(3)  The Permission was not obtained in time from the NH
authorities to cut cpen the BM & AC for the road crossing at
various Iocations on the ground that cutting will be allowed
only after Syears once the surface is made. Thus, permission |
was denied on 18/5/00 in NH crossing and all the 3 cable
routes were adversely affected. So, Board resorted to lateral
Thrust Boring, which was not a time proven technique (a new
technique of inserting 300 mm dia pipe at a considerable
depth without cutting road surface), the work order of which
was issued on 5/9/01. Though the work of lateral Thrust
Boring at Ponnara Park (23 m) started on 26/2/02, jt stopped
on 10/5/ 02 after 15 m due to underground obstruction along
the route. The balance 8 m had to be done by cutting open the

road. NH sanction for road cutting was obtained only on

¢
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13/8/02. Thus, a delay of almost 2 years had occurred due to
want of the above NH sanction in 5 locations. So, even if the
other laying works were completed before this, it cannot be
fully finished due to the above problem.

(4¢)  Construction of NH duct from Kesavadasapuram to
Plamood: Cable laying work from Paruthippara to LA
Complex was affected due to the construction of NH duct
from Kesavadasapuram to Plamood for a distance of around
1.8 kms out of 435 kms. This construction of duct was
completed during 9/01 only. Hence, laying could be done
only after that.

(5) Delay in KSRTC Compound: Sanction was obtained
from KSRTC to lay cable in KSRTC compound on 31/3/02.
But, when the cable laying work started, KSRTC objected the
laying on 8/10/02 and hence revised sanction had to be
obtained which was received only on 28/11/02.

(6). Damages were observed in the cable laid by M/s RPG

on 24/5/05 between Palayam and Panchapura junction |

during the construction of underpass. The fault in UG Cable
has beent rectified,

. (7}  Moreover, while the work of cable laying by M/s CCI

was in.progress. The Executive Engineer, NH Division,
Thiruvananthapuram had granted permission to M/ Kerala
Communicatiori Network (P) Ltd to lay optical fiber cable

60¢C



ducts from PMG to Plamood junction through the trenches
below the Board’ cable. This matter was not brought to the
notice of higher authorities of K.S.E.Board, even though the
laying of optical fiber cable was not in anyway connected
with the Board’s underground cable works. However,

‘allegation was framed against Board officers, which qaused

undue delay in cable laying in that stretch.

(8) Darnages caused to cable during reconstmction of
Amayizhanchan Thodu Bridge, Thampanoor- During the
work of recopstruction of Amayizhanchan Thodu Bridge, the
66 kV cable already laid by M/s FGI through Gl Pipe crossing
over the bridge had cellapsed during 4/03.

One pivot adjacent to the Indian coffee House had broken to 2
pieces and the GI Pipe had slanted to ground level.

The alignment of the cable had also deviated. This had caused
delay as the cables had to be checked and relaid in
coordination with construction work of NH authorities.

(9)  The work order for the supervision of érection, testing
and commissioning of GIS at LA Complex and Power House
was awarded to M/s VA Tech Elin Holec High Voltage BV,
Netherlands on17/09/04. Accordingly, the experts from M/s
VA Tech had arrived on 12/04. The end indoor terminations
of the cable laying contractors could be done only after the
erection of GIS equipment.

(1}44
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These reasons mentioned above have caused the delay
in cable laying and affected the commissioning of GI
Substations necessitating renewal of contract for erection as
well as replacement of the damaged bushings.

The details of Commissioning of GIS Substations under my
jurisdiction are as follows:

66 kV 5/s, GIS Fort Kochi - 14-12-06
LA Complex - 16-02-06

Power House - 02-03-06
Marine Drive - - 06-10-07

The 66 KV cable laymg to Puthiyara Substation was
delayed due to the delay in getting permission from other
departments. The main bottleneck was the construction of
cable over bridge through Canoli Canal; This canal was
included in the National “Inland Navigation Scheme of
Goverriment of India. Henwce permission for laying cable over
the canal from Government was a difficult task, This work
was done after obtaining government otder. ’

The 11 KV cables laid for feeding power from this

transmission in the city by interconnecting to the existing

| network. Only a short length, very near to the substation was

keptidle.

Substation were energized initially and wtilized for power |

11



The commissioning works of Substation can only -be
done after laying, jointing of cables. The straight joints/ end
termination can be done only in fair weather condition. After
cgasploion of cable laying werk, without any delay, the
substation commissioning works were started.

42

The 110/33 KV Substation atf Thiruvambady was

| originally proposed for evacuating around 110 MW of power

form various SHIPS around Thiruvambady. Later on Board
decided to vonstruct only 2 pilot projects ie. Urumi,
Chembukadavu initially. So the power from these SHEPS
{Urumi & Chembukadavu) can be evacuated through 33 KV
lines. ' : ‘

The route selected for drawing 33 KV line was most
feasible and shortest. Due to the objections from public and to
avoid the delay in construction of line, an alternate route was
surveyed. But as this route was not feasible it was decided to
draw the line through the original route itself. The line route
is mainly throngh thick vegetation and hilly terrain. Hence
erection of poles and stringing of line was very difficult.

414
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The turnkey work for installation of 2 x 20 MVAR capacitor
bank at Kunnamangalam Substation was awarded by Chief
Engineer, Transmission (South). When the drawings were
received for approval, discussions with field officers and
representatives of the firm were conducted at site and
directions were issued to start the work. So the delay in
drawing approval has not affected the progress of work. Alse
site is in the possession of K.S.E.Board itself, hence handmg
over is not delayed in this case.

The Capacitor bank is put in to service oily when the
LD station Kalamassery requested to do so. The requirement
of capacitive power in the grid at a particular time will be
intimated by LD station. Till date only one unit of capacitor
barik is necessitated at a time.

When one unit was on faulty condltlon, other can be
put in service when it required. So failure of one unit did not

e1c
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affect the system and bence no loss.

The Shunt Capacitors at Chalakkudy and Sasthamkotta
were not working due to Technical problems. Anyhow, the
company has rectified the defects and replaced the shunt
capacitors.

C

\_<

14 ¥4



215

Anncxure 7

Statemient showing Transmission Network of Kerala State Electricity Board

and its growth

(Referred to in purggrapr 2. 1.10)

[ | Pescription | 200708 1 2008419 l 200910 ] 2018-11 i 201112 l “Toid
T A Number of Sur.-stations (Numbers) -
[ At the begiaming of the year 70 ‘ 307 130 340 >
71 wddiGons plannec-spill frow proevious i [ 76 100 o
3 Additivas planngd for the vear 38 1 an i 35 54 s
[ Actual addition during e year 1 15 i s 10 L1 0
i s T Atthe end of the year 1441 T 300 1 330 340 350
i Shortfall it sdditions (2+3-4) T |L IS T 10t 143 i
R. Transforme:s capuacity (MY A} -
1 Al the beginnmg of the vear 135763 146807 158264 16105 r'_;_s':h
2 Additions plannedAr.piil from previows - 10404 1234.4 1943 B
3 Additions planned fm'"l-h;:_;:cal 4935 113354 9875 i 25165 | o9k
4 Actua! 2ddition during the year 730.7 11454 X789 i 2205 Y
5 "TAtihe end of the vear (14 14357 15876 1 L6105 iA3255 | T6iF <
|6 | Shortfali in additions (242-2) (2R72) | f0ae 4 12114 1943 4239 a2
"TTC Transmiscaon dites: '(CKM)
i At the begnnmyg of the year Y 96322l | 982017 | 1000324 | 1027903 | 1037645
2 Additions planned-spill from provious 220 T13%.65 14927 Y88 -
3 ‘Addibons planned for the year AR N7 sk Ey 685 WIS 52 | U000
4 Actual addition during, the vear | 17356 IK7d7 | 26379 9T K3 8176 | BOu s
[; At the end of the year (144) YR26.17 t W11 34 | 10279.03 | $0376.85 | 1045861 | 1D4SN:
6 Shortfall in additions (2+3-F) 22784 | 175508 | 14927 | 207988 | 3093.64 | 309°5:

it
Exchudes LU S5s wirich wore wpgraded duiing the revicw periad

7 215-420+10585)
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Annexure §

Statement showing transformer failures in Kerala State Electricity Board
(Referred to in paragraph 2.1.24)

No. of Expenditure on
lrnnar::l:l::n at No. of tra:a';;:l:;m transformers Tepair and
transformers faited within maintenance
Year the end of the failed failed within normal working  in crove)
year {12785) | guarauice period life
(For all $8) (127 S8) (127 58) (127 S8)
2007-08 721 3 i 1 2 6.03
2008-09 764 s 2 3 0.04
2009-i0 798 o ! i 5 0.59
| _
2010-11 858 2 : 1 1 NA
1
2011-12 886 6 | 1 5 262

-

3 3
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Aanexuse 9

Details of expenditure and cost per unit of transmission wing in

Kerala State Electricity Board

{Referred to in paragraph 2.1.34)

(& inr divk i

2008-09

S1No | Description 2007-08 200%-16 201011} 2011-12
L Expenditure
Fixed cost .
(i) Employees cost 7233.58 853539 9636.63 | 13300.89 1 1fun®
(1Y) | Administrative and General 1617.74 1443.51 134,42 1779.99 17
. Expenses
(i) | Depreciation 1123147 | 1224590 | 1364092 ¢ 14591.92 | 15067
(1v) | Interest and Finance 5.15 2.67 134 0.75 o7
charges : ‘ ;
Total fixed cost JOORT.O4 | 2223447 2462031 20673.56 | A27n~
Less Expenditure 1473.87 1972.08 2493.37 2936081 3515 -
capitalised
| (a) | NetFixed Cost 18614.07 1 2026239 | 2212694 | 2673748 | 2924
(b} | Variable cost - Repairs & 2746.20 3394.77 4218.40 4918.66 | 530~
Maintenance ' .
[$9] Total cost {a) + (b) 21360.27 2365716 26345.34 J1656.14 | 3455+
Power transmitted (MU) 15523.93 15451.35 17094.76 17469.02 | 190x:-
2 Fixed cost (T per unit) 012 .13 0.13 0.15 o
3 Variable cost (T per unil) 0.02 0.02 0.03 0.03 i
4 Totai cost (T per ugit) 0.14 0.15 0.16 0.18 "

932/2017.




(Referred to in paragraph 3.8)
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Annexure 15

Statement showing transforimer capacity', installed capacity for iransmission, length of

transmission lines, total power handled, supplied and transmission loss in

Kerala State Electricity Board for the five years upto 2005-06

* Provisional figures

f;‘; Particalars 200203 | 2003-04 | 2004-05 | 2005-06 | 2006-97 *
1 Transformer capacity-
H00/220/110/66KV (MVA) L0915.00 | 11526.96'| 12432.00 | 1253640 | 1256400
33KV (MVA) 19000 | 6006 38000 | 46500 |  S10.00 Z
2 lnstalled capacity 400/22041 1 /66K V -
{MW) 9823.50 | 1044421 | 1118880 | 1128276 | 11307.60
PBKV (MWD 171.60 214,00 34200 | 41850 459.00
3 Fransnussion Iines {CKMs) .
220KV 2577.89 [ SR215 | 259435 2653.00| 2654.00 L
TRV 355494 [ 373064 | IB02.56 | 3816.00 [ R7S.00
66 KV A 2933.08 | 794333 | 204837 | 296100 | 2986.00
BKY 25285 15892 | 53069 | 64700  715.00
4 Power handled
| (Million units(MU) availabie} 12544.96 | 1214343 | 1231334 | 1313621 | 1479800,
5 (:;;‘Gl)“""‘“ supplied for disiribution 1185406 | 1040908 | 1173124 | 1255805 | 19098.00
6 | iransmission loss (MU) (4-5) 69080 | -:a27| 582.10] 57846] 700 |
7 Transmission loss (per cent) (6-4) 100 5.50 ¢.04 4.72 4,40 40
8 Transmission loss in excess of norm
of 4 per cent (MU) 188.40 248.00 88.79 52.56 108.03
Y
S
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Annexure 16

(Referred to in paragrapis 3.9)

Arnexure

Statement showing physical targets and achievements of transmission

sysiem improvement works in Kerala State Electricity Board

: i Target ] Achicvement
Substation 'i:l‘:f '_ Cs::::;y in "I‘::l'::‘“‘i:" N;’::sc:r;au;n Capacity in MVA ':""““'::'fzz“ gl
| station Kms i {per cemtage) iper centage)
New Substations (a)
220KV | 3 | 66500 | 200 0 0 n
LI0KV | 36 | 124900 @ 575.74 13 6 | 28%00 (23) 21477 (41)
66KV | 15 | 26090 | 19832 11 73 125.00 (46) .08 136 |
BRY | 143 | 134000 | 177196 45 (41 355.00 (27) \12.26 (29)
Total | 197 | 3523.90 | 2548.02 69 (35) 768.00 (227 | 9.11 (32 |
Up gradation of Substations (i) . } o
220KV | 11 | 183750 | 24994 3 (27 277.50 ¢15) Wl 416)
10KV | 36 | 146000 | 38952 131 379.00 (26) 18400 (73)
66KV | - I . i
Total 47 | 330350 | 639.46 14 (309 656.50 (26) X35 (50
Capacity énhancement {c)
20KV | 6 | 113750 © - 3 (50 180.00 (16) | -
kv [ 52 [ wisse | 1920 B (54 | 4770 (43) | -
66 KV 7 | se400 | 830 0 0 -
Total 65 | 284700 | 27.50 31 (48) 657.40 (23) ] ]
Overall Performance (a+b+ch
20KV | 20 | 364000 | 25194 6 (30) 45750 (133 | 971 (16)
1L0KV | 124 ; 383050 | 984.46 52 (42) 114440 (307 | S18.77. (33)
66KV | 22 | 86390 | 206.62° 11 (56; 12500 (14) 7208 (351
33KV | 143 | 124000 | 177196 45 (31) 35500 (26) | 51226 (29)
Total | 309 | 967440 | 321498 | 114 (37) 208190 (22) | 1142.82 (35)




{Referved to in paragraph 3.14)
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Annexure 17

ment showing idle investment duc to mis-mateh in construction of substation and line

works in Kerala State Fleetricity Board

: ‘Period of .
8 N P R Investment " Reasous for delay in
Name of Bubstation / line idling . N

Nao | . N ) (mionths) [(Rs m crore) commissioning
One 33 KV Athani-Kunnamkula line 10 ) in Mon completion of 33 Kv
(16 Km) completed in July 2003 o Substation up to May 2004
Two lines 33 KV Pulamandiol- 48 Non cempletion of Pulamanthol

~ [ Koppam and Pulamanthol- . . )

2 . & .61 and Makkaraparamba
Maldarapatarmiba completed i 8 substations up to December 2004
December 2000 and October 2001 i Slbstations up
Total 4.13

Non comptetion of § Kms of
L1033 KY Agasthiamooghy: 20 0 N Kunnamangalam-
per cent completed in September 2003 Agasthizmoozhy line up to July
2004
110733 KV Kollangode, 33 KV Non completion of 33KV
Muthalamada, 33 Kv Koduvayoor: 9% 2] 243 transmission kines up to
| per cent comleted in March 2002 December 2003
Mon completion of 33 KV line
33 K : . . -
o ’(\I’Eﬁﬁk;:‘lmsl(} pezr O'Bim 26 151 from Kilimanoor wo Kadakkal up
B A e |toAprl2o0s
33KV Thazhekode: Completed in 10 L Non completion of 33 KV ling
Junuary 2002 ’ un to November 2002
— .3 T
33 KV Chavakkad: Completed m _ N completio of 33 KV
October! 2002 30 154 Guruvayoor-Chavakkad line up
to April 2005
. , . Non completion of 33 KV line
33 KV Pattikkad: Completed in April 16 Los from Ollur o Patrikkad up to
2002
. August 2003
. Nen completion of 33 KV line
TKV O
;0()1; Puthur: Completed in April 1t 187 from Ollur to Puthur up o
| March 2003
. Non completion of 33 KV line
16 ?: ;d(;':_c];[;(')%a]d' 90 per cent completed 13 2.62 from Parali to Kongad up to
I _ Becember 2005
Non-completion of 33 KV line
11 | 3* KV Kaipamangalam completed in 25 056 from Valappad to
May 2003 Kaiparnangalam up to
. September 2005.
Fotal 14.51
Granod total 13504
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Anpexure 18
{Referred to in paragraph 3.14)

Annexire

timent due to mis-match in construction of feeder substations ang

o other substations in Kerala State Electricity Board
i R Invest. Status of Doy in
si Feeder substation (No. of meat Beneficiary ssioning of m"t :
No transformers sad capacity) (Rsin | substations (313 KV) beneficlary n:p “h
crore) [ substation e
2007
410133 KV Ollur (2°16 MVA) 257 Pattikkad August 2003 24
completed in August 2601 -7 | Palakkal Ongoing - 67
" Puthur March 2003 19
TE0/33 KV Irinjatakuda (2%16 Parappukara August 2003 3 y
240;'%"'.) 96 per cent completed in May | -2.40 Vellangallur March 2006 14
11053 KV Valappad (2*16MVA) |, Anthikkad Ongoing . a5
95 per cens completed in May 2003 % | Kaipamanpalam September 2005 28
Anchangad September 2005 28
Kallettumkara November 2005 30
110/33 KV Chalakkudi (2*16 M Va) 102 Pariyaran) Ongoing 46
90 per cent completed in May 2003 : Vellikulangara Ongoing - 46
Koratti Ongoing 46
L33 KV Viyur 16 MVA) 80 || E‘:’n’::]'; v 32;{;‘,‘:’ 200 -
per cent complieted in May 2003 Parapper T Ongoing - a5
116/33 KV Cherpu (1*16 MV A . |
completed in November 2001 171 | Chirakkal Decemnber 20035 49
110/33 KV Kooxtanad (1¥16 MV A) 175 Thrithala December 2002 6
completed in June 2002 " [ Cheisseri December 2002 6
110733 KV Maonarkad (216 MV A) Agali December 2002 3
. 1.98
compieted in Septembar 2002 Alanellar May 2004 20
110/33 KV Parali (2*16 MVA) 85 1.54 Kongad -| December 2005 35
per cent completed in January 2003 - Sreekrishnapuram December 2005 35
110/33 KV North Parur (2*16 MV A) Vadakkekkara November 2005 38
_95 per cent completed in September 3.25 4 Varapuzha Ongoing 54
2002 Alangad Ongeing 54
110/33 KV Moovattupuzba (21t Pothanikkad Ongoing 27
MVA) partially commissioned in 3.20 | Kallurkkad Ongoing 27
December 2004 Mazhuvannur December 2004 nil
110733 KV Perumbavoor (1 *16 . D ber 2003 15
MVA) 98 per cent completed in 2.05 Kuruppampadi seember
Septemmber 2002 Vengola Ongoing 54
. Puthanvelikkarn May 2005 a2
110/33 KV Kurumasseni (2%16 3.30.
MVA) completed in September 2002 77 Annamanada Ongoing 54
§10/33 KV Malayattoor (2*16 | Kalady- December 2004 27
MVA) 90 per cent completed in 285 - o
Septemmber 2002 Koovappady Ongoing 34
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|
Vannapurain Ongowny ;
1s 110733 KV Uduvmpannoor (2*16 145 -
MV A} completed in October 2005 ) Muttom | Ongomg r7
110:33 KV Pala (2*16 MVA) Taika Ongong, Y
i6 lzr(:;(n;ffonncr recetved m October 1.55 Ramapuran: Ongoing =
) i
B Rannt-Pernid Ongomyg | oM
17 1133 KV Pathanamthitta {2*1¢: | 120 T o
MV A) completed in December 2003 " Kounm Oungomng i M
T Pandalam Tust searted ! 9
18 £10-33 KV Edappon (1*16 MV A} 250 T
completed in December 2003 - Kattanam Just started 19
110733 KV Punnapra (1*16 MV A) 5 s , V.
19 completed ir December 2003 2.30 | Thakazhy Ongomy. »
110733 KV Mallappalty (1*16 !
] 2 . : 3 ¢
0 MV A} completed so-December 3003 2.3 | Kumbanad : Ongom: 39
- i -
110733 KV Thycattussery (2% 16 2 &0 . '
|2t MV A) completed 1t Match 2004 3.52 | Kathivathoe . Ongoing 36
T -
1HM33 KV Edathuva (2*16 MY A) Kidangara : Land yet to be H 25
. e | identified H
22 | 45 per cent completed in February 3.00 f }
2005 . Kadagra Land yet to be | \
B v } identified | o
Chengamatiad June 2006 41
n 110/33 KV Ambalappuram {2* 11 237 bmf']k““‘r- On gotng £l
"7 | MY A) completed in January 2003 ’ Veliyan/ B Just startedd 50
Pooyappaiiv o
Puthur/Koflam Just started 30
L1033 KV Kilimanoor (1*16 MVA) . ’ i
24 completed in March 2001 .62 | Kadakkal Aprit 2005 4
25 | L1033 KV Punaloor (216 MVA) X Pathanapurum Kept it abeyance 54
completed in Tanuary 2003 23 Anchal Just staned 5¢
e oA o
26 | 1L033KV Attmgal @*16MVAIAD | adakdenvar Ongoing a8
"7 | per cent complete in March 2003 - Yunjaramul
11033 KV Thirumala (1*16-MVA) Balaramapuran
27 ' ! R
64 per cent complete in Mazch 2005 090 Peyad Not stared H
110/33 KV Parassala (1*16 MV A) N
28 Gt per cent complete in March 2008 1.00 | Poovar March 2007 . 2
6033 KV Peerurnedu (1¥16 MVA) 1.00 | Upputharu Ongoing 24
29 . —
erected in March 2005 Wagamon Ongoung 24
60733 KV Nedumkandam {1*1 6 Senapathy Ongoing 14
30 | MVA) transformer received i 1.02 M N
fanuary 2006 LTy Ongong 14
Total 66.33
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Annexure 19
(Referred to in paragraph 3.14)

dArnnexury

Statement showing idle investment in purchase of transformers and other

cyuipments in Kerala State Electricity Board

o | . Cest Pericd of idling
lgln " Substation / equipments .~ D:;e of int
. PRIYreeclpt | Rs in erore) From-to | Months
33 KV Koratty- 33 v !
1§ wansformer and other October 2004 - | 0.82 October 20(.34' 29
; ) i March 2007
substation equipmenis |
- A - ———
33KV Kidangoer. :
Upputhara, Vagaman and i September
2 | Ramapuram- four 33 KV | September 2006 | 1.05 2606- Marh 6
transformers received bug | 2007
not erected ;
L
33 KV Kadakkal- two 33 L Attgust 20000
3 | KV transformer recewved | August 2000 0.80 st 21 30
| February 2003
but ot erected i
i October 2013t
October 2001 : 0.3] May 2003 19
110/11 KV Edathuva- two ! o
4 | 110/33 KV wransformers November 2005 L. 0.46 November 205- 16
- , March 200
recelved but not erected L N
August 20Hi0-
ﬂ.\ugusl 2006 0.26 Mareh 2067 7
LW KY March 2001 -
Ambalappuram- twe. March 2001 1.28 January 2003 =
5 110/33 KV transforiners -
and two 110/11 KV Mazch 200 -
transformers received but March 2001 1.15 27
- - June 2003
ot erected
1H/11 KV Kozhanchery-
w0 125 MVA 110KV . ” March 2001;- 74
6_ transformers received but | Yiarch 2000 0.62 May 2006
not erected
Total 675
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Annexure 20

(Referred to In paragraph 3.35)

Statement showing short accounta) of power purchases in

Kerala State Electricity Board during the year 2005-06

SLNo Particulars 2005-06
1 Purchases accounted (MU} 7624 10
2 | Aggregate quantity of power briicd (MU} | 741487
3 Ditterence (MU) 209.23
4 | Less Auxiliary consumption H&.’! tn Nil
5 Trailsmission and distribution tuss not accounted (MUJ) 209.23
3 Average sales realisation per (MU) 309
7 Revenue loss (Rupees in crore;

L

bd 05
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