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INTRODUCTION

'l'theChairman.committeeonPublicUndertakings(2016-20|9)having
been authorised by the Committee lo present the Report on its behalf' present this

Fortieth Report on Kerala State Ele'tricity Board Limited' based on the Reports

of the Comptrolter and Auditor General of India fsr the years ended 3l March '

200?,2008 and 2012 relating to the Public Sector Undenakings of the State of

Kerala.

The aforesaid reports of the Comptroller and Auditor General of India for

the years end€d 31st March 2OO7 ' 2008 and 2012 ' were laid on the Table of the

Houseon26-2-2008,2TG2oo9andl&2-20l3respectively.Theconsiderationof
tne aualt palagraPhs included in this report :lnd the examination of tbe

departmental witness in connection thereto were made by the Commicee on

Public Undenakings constituted for the years 20l+2016 at its meeting held on

1&11-2015.

This Report was considered and approved by ttte Committee (20162019)

at its meeting held on 2G+20l'l '

The Committee places on record its appreciation for the assistance rendered

by the Accountant General (Audio, Kerala in the examination of the Audit

Paragraphs included in this Report

The Committee wishes to thank the officials of the Power D€panment of ttrc

GovefnmentSecretaliatandKeralaStateElectricityBoardLimiledforplacing
the materials and information solicited in connection with the exainination of the

subject. The Committee also wishes to thank in particu-lar the. Secretaries to

Gou"-*"nt, Power and Finance Departments and the officials of the Kerala State

Etectricity Board Limited who appeared for evidence and assisted the Committee

by placing their views before it'

Thiru vananlhaPuram '
26th April, 201?.

C. DIVAKARAN'
Chaiman,

Cotnmittee on Public t-Jndertakings '



REPORT

ON

KBRALA STATE ELECTRICITY BOARD LIMITED

AUDTT PARAGRAPH

Introduetio!
2.1.1 with a view to supply reliable and quality power to all by 2012' the

Governm€nt of India (GoI) prepared the National Ele.ctricity Policy (NEP) in
February 2005 which stated that the Tronsmission 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, rccognised 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 cGordinated grid
management and transmission of energy. KSEB started functioning on

3lsl 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 assistaace of Member (Finance), Member
(Transmission & Generation Operations), Member (Generation hojects) and

Member (Distribution). During 2007-08, 15223.93 Mus of energy was transmitted
by KSEB which increased to 19086 93 MUs in 2011-12' i.e. an increase of
25.37 per cent during 2007-ZOl2, As on 31st March, 2012, KSEB had a

transmission network of 10459 circuit kilometer (CKM) and 350 Sub-Stations
(SSs) with an installed capacity of 16326 MYA, capable of annually Eansmitting

41470 MUs at 220 kV. The tumover of KSEB was Rs. 7978.05 crore in 20ll-12" which
was equal to 2.44 per cent of fle State Gross Domestic hoduct (Rs. 326693 crore).

It employed 3ll13 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 Repofi of the Comptroller and Auditor
General of India (Commercial), GoYemment of Kerala for the year ended 3l March'

2007. The Report is yet !o be discussed by COPU (August 2012).

Scopo of Audit

2.1.3 The pres€nt pedormarrce audit conducted from March 2012 to

July 2012 coven performance of KSEB during 2007-08 to 20U-12. Ardit examination

inwlved scrutiny of records of different wings of KSEB at the Head Office, State Load

Disoatch Cenfie (SLDC), two Transmission Regions headed by Chief Engineers and

fivi out of twelve Circles headed by Deputy ChiefEngine€rs.

932t2017.
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Audit objcctivoc

2.1.4 The objectives of the performance audit were to assess wheth€r :. Planning was in accordancg. wrt[_ the guidelines of the NationalElectricity policy/plan 
ljlg State 

-Electricity Regulatory Commission(SERC) and asse;smenr (

3-",ns,ri,::or.*JTT"';j"':,':;'"j'n'"'#:.,""edinaneconomical, efficient and effective mannir:. Operation and maintenance.of 
_transmission system was carried out in aneconomical, efficient and ellecuve manner:. 

|l:::::i -yT"gement 
Sysrem was set_up to safeguard operations againstuntoreseen disruptions;

. Effective failure analysis sysrem was se1_up;. Financial Management system was effective and efficient:. Efficient and effective svr
control mechanism 

"*irddtl"* 
of Procurement of malerial and inventory

. There was a monitorins syst€m in place to review existrng/ongoingprojects, take corrective i.retsures to overcome deliciencies identified andrespond adequately to Audit{nternal uuAi, oUr"_ution.l.-" ^.

Audit Critori&
2.1.5 lhe sources of audit criteria were the following :. Provisions of Nationat Electricity policy/plan 

;. Plan Documents of KSE8:

' li"{:9 p*:9oP, ,o, uJ:1.^ll:-*-,*cts *ith ref"rence to pnncipresor economy, efficiency, effectiveness, eqoity anJ-"itics;-.-- ',

. ARR filed with SERC for tariff fixation, Circulars, Manuals and MISrepons ;
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. Manual of Transmission Planning Criteria (MTPC);

. Code of Technical Interface/Grid Code consisting of plannin& operation,

connection codes;

. Dircctions ftom State GovernmenVMinistry of Power (MoP);

. NomB/Guidelines issuedhbserved by. SERC, Central Electricity

Authority (CEA);

. "Best practices in Transmission" identified by MoP/observed by Power

Grid Co-operation of India Limited (PGCIL);

. Report of ttre Task force constituted by MoP to analyse critical elements

in transmission project implementatioq and

. Reports of Southem Regional Power Committee (SRPC)/Regional Load

Dispatch Centre (RLDC).

Audit nothodology

2.1.6 The methodology adopted for attaining audit objectives with reference

to audit criteria consisted of explaining audit objectives 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.

Briof dorcdptlo! of trrrrDirrio! procc.r

2.1.7 Transmission of electricity is defined as bulk uansfer of power over

long distances at high voltages, generally at 220111U66 kV in the State. Some

transmission takes place at 33 kV also. Electric power generarcd at relatively low
voltages in power plants is stepped up to high voltage power befote it is

transmitted to reduce the loss in transmission and to incrcase effrciency in the

Grid. Sub-stations are facilities within the hig! voltage electric system used for
stepping up or stepping down voltages ftom one level to another, connecting

ilectric systems and switching equipment in and out of the system.
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^ .. P""ry ffansmission system riquires a sophisticated sysrem of contror calledcrid management to ensure barancing of poru". *;;;;il;;"; litn a",n,oa.A pictorial representation of the transmission proclss is given Uelow:

C-ririf 9$6

Trl|Jt*tat hao
!t lt tat

$l(vf|otrlv

g"g. '-ilff#-
rre&.!r E:Eg,

Audit fildilgr
2.1.8 We explained the uu*,^.:!^Tfiu".,.a_6e Managemenr of KSEB during anEnlry cooferenc€ (May 2012). Subsequenrly, a"dir finding; ;;; r"oini . oras uoo *"State GoverDment (August 2012) and drscussed in an llxir Conference (Septernber 2012).The Erit 

,confereoce was attetrded by rcFesentatives of I$EBistate covernment. KSEBand 
.the 

coyemment replied (ocrober iora . uuaii- ri-ailJliJ*p,n, have be.en

::::i*^T-o-Lhll" 
o"*sing this performance eudit neport. nre luatiiro-fi, ," or"u*.aIn subsequeDt paragraPhs.

Plrn'ilg std DoyotopDctt

National Etecticit, policy / plan aad ptaaniag by KSEB

2.1.9 The CeDtral. Trausmission Utility (CTU) and Strre Transmission Udlities
{9r9E.h:1. tbe key reqponsibiliry of network ph;d ;J;;";** based on rheNationat Elecrdcity plan in coordiLrion *irh di";;;;;.;;;;r.;, ir, ,rq o",
y1s*rcsnonsible for plandDg and development 

"f 
,fr" or"rriirri"" 

'.'r^r"n-rn 

,o *" So*.KsEB's plamiDg proces, consisted of fin-e year r"a ,_*ipi"* pr"p.r."o*iy u, corporunPlanoing wing. Frorn rhe vear 200&0e, KsEB h"r;;; r;il;;;#;ffi#arised processfor planning. The process iovolved identificatiol $ ,*r*;"_ *o"p*uii ro*aro"a uyvarious Circle Offices, which were discussed and finalis; Uy * 
""i"ri _".. The views ofthe stakeholders were also iocoroorated after cotrsultatio", *irfr.f""r"** groups audGoveromenl deparrnents. However, rhe prrooiog pr*"r, luo rt 

" 
i"U"*i"i O"fi.i"".i"r,
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. Consequent !o introduction of the decentnlised process from 200&09, rhe five
year and annual plans did not complement each other as tbe 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 cen. Among the two plans, the projects in the annual
plans were implemented. Thus the five year plan lost relevance.

' As against the requipment of I 27 43.O8 crore for fle years, the budget
allocation was only I 1062.65 crore (shortage of 6l per cen).

. KSEB had not prepared a State Electricity Plan forecasting demand and
plauing 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 prcparation 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 SSs
originally planned. However, 70 out of these 135 numbers, representing
30 per cent of the works originally planned were not included in the
ongoing works as on 31st March, 2012 or in the works proposed in the
Annual Plans 20ll-lZ 20!o-13.

. A lest check rcvealed instances of inclusion of works in the Annual olans before
obtaining administrative sanction/conducting load flow studies. .

The above deficiencies resulted in planning of activities in ar ad-hoc manner.

Absence of proper planning affected capacity creation, both intra-state and inter-state
resulting in time/cost ovenun as discussed in Pangaph 2.1.14.

Govemment stated that the long texm plan prepared (Febluary 2010) upto the ye3r
2022, after conducting l,oad Flow studies on the proposals up to 2017 was being revised in
yiow of tlE changes in demand pattem and anticipated Ceneration additions.

Transnision network nd its growth:

2.l.l0A transmission network means Suhtations and Transmission lines. KSEB's ransmission
network at the beginning of 2007-08 consisted of 270 Extra High Tension (EHI) SS with a

uansmission capacity of 13576 MVA and 9652 CKM of EI{T eansmission lines. Details of capacity

addition during the review paiod were as follows:

Particulars 5,5 rVew SS upgraded CKM MVA

Target 184 4l 3900 6988



I J 4 5

Achievement 80 l0 806 2749

Shortfall 104 31 3094 4239

Percenlage of
short fall

57 16 79 6l

The as on 3lst March. 2012 EHT SS withMarch,
tmnsmission capacity of 16326 MVA and 10459 CKM of EIIT Eansmission lines. The actual
tapacity crcation did mt meet the targets. The paniculrs of capacity addirions planned, ctual
additions, shortfall in capacity etc., during the review period are given in Annexure '7. The shortfall in
cap&city addition and slippages in achieving the uqet by KSEB was mainly due to time ovenln. The
dcficiency in capacity addition crcated a shofiage of traNmission infrastuctur€ and transmission
constrainb, which was morc severc in Northem disrics of Kerala.

Trusmission constraints in Northem Kenla:

2.l.ll KSEBS intemal notes and conetpondence with SRPC revealed that the northem

districts of Kasargod and Kannur fa€d 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 capacity2. Therefore, the main power: supply to this

region was through two inter-state Iines (one major 3 and one minof) and intra-state

lines from 400 kV SS Madakkathara. The transmission n€twork in Northern paft

of Kerala is shown below;

Koorj. ss

-

4

Monsoon depe[dent 228.75 Mw-Kuttiyadi Hydlo Srarion & two high iosr rhemtal p!oj6c15 (1lo
MW Kozhikode Desel Power koject and 22 MW Kasaragod Power CorpoEtio[ Limited),
220 kv Kadakola-Kaniyampetta (drar^,'dl of 120 MW}
110 kv SS Konaje-Manjeswaram (drawal of 15 MW)
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- 
. 2.1.12 The major problems in these districts were lengthy feeding circuits,weak transmission network, poor inFr_state connectivity,- dencient intra-state

transmission lines, sh6riage of Fansformation capacity for import of central sectorpower etc. The poor development of transmission network especially the poor
rnter-state connectivity reflected lopsided planning. The constraints cbuld have
been removed by creation of additional transmissi-on capacity througtr. inter_stateand intra-staie tansmission lines 

-either 
through ir. o*rr ;.oj".;, or throughprojectss of PGCIL. The action initiated, however, was Llatea resulting inworsening the situation as detailed below:

Constraints Required rcndial
action

KSEB\ Iapse

Inadequate Fansformation

capacity at 400 kv SS
Madakkathara for

impon of Ccntal Sector
Power,

Installation of 3d

tramformer batk
of 315 MVA

utilising spare

available with
PGCIL.

Approved project of
July 2007 was

defened May2008)
considering the

possibility of comp-

letioa of an alternate

project6. Defened
pmject rcsumed in

August 2010.

Loss of savings for
tbree years was

I 9.87 crore at the
annual estimated

savings of { 3.29
crore projected by

KSEB.

280 km long inter-stale

ljne from lGdagolai
(Karnataka) to Kaniyan-
petta covering atr

additional 86 km feeding
statiom upto Mylatty
(Kuala) caused additional

fansmission losses.

Drawing of an

altemadye 40 km
intentate line !o
Mylarry through
non-forest plain
terain from Puthur
(Kamataka) where
sufficient powerT

was available.

Proposal was made

only in August 20ll
though Arbur slation

was commissioned

in 2008.

Loss of savings by
way of reduction in
transmission losses

@ Rs. 4.80 crores
p.a. (as estimated by

t *-**.:::tlry"Yuu'i'P'"@uter-state pmjec8.
400 kv SS ar Patal,kad.
U-dupi-sTP,S comrbissioned (August 2011) vith 600 MW, with addirjonal capacity of 600 MWunqet cleation.
Corhputed for p€ak hour pedod of six houE.

7

8



Curtailrnent (March

2011) of drawal of

power through

Kadagolai-Kaniyampetta

line by 60 MW by

KPTCL due o sagging

of line in Kamataka

regron.

Insertion of towers

ln between

Karnataka

region,

KSEB belatedly

agteed (Jttly 2012)

to the solution of
bearing the cost of
the work which

was beneficial to

Kerala

predominandy.

Work yet to start.

The annual power

loss was 131.4

MUse

Drawal limitation in 110 kV

Konaje-Manjeswaram-

Vidyanagar SC feeder by

45 MW due to non-

availability of double

circuit.

Convenion of
the single circuit

into double

circuit.

Caused a potential

annual power loss

of 98.55 MUs'o

Absence of a 400 kV
inter-state line from

Udupi to Areacode

with a 400 kv SS

enroute . for drawing

power from a major

pmject at Udupi.

the

line with a 400

kV SS enroute at

Mylatty.

'of KSEB belatedly

proposed (October

2011) the work,

after the commi-

ssioning of the

project at Udupi.

The proposal is yet

to be approYed by

SRPC/Karnataka.

Resulted in power

shortages and reduc

ed flexibility in
operatjons affecling

quality of power

supply.

9 6Oj( l000x6tusx 365daysl10 lalh.

l0 45x1000xftNx365 daysf t0 l.kh.



Absence of 400 kV

lines/Ss in North

Kerala

Construction of

400 kV SS tuea

c4de and Mysore

Areacode 400 kV

tine (MAL) by

PGCIL.

KSEB's role is

limited. Projects

held .up due to
severe ROW

problems in

Karnataka.

delayed by five

years. Resulted in
power sbortages.

MAL has been

Non-completion of
evacuation lines for

the Koodamkulam

Nuclear project ftom

Edamon to Pallikkara

and ftom Mada-

kkathara to Areacode.

Construction of
the lines by

PGCIL.

I

I$EB's role isl

lirnited. For the 
I

latter line, KSEB

needs to solve a

pending alisputerr

Witlr PGCIL

urgently.

Both lines are 
]

delayed. Resulted

in power shortages

and reduced

flexibility in

operation affectitig

the Suality of
power supply.

In reply to these observations, Covemmsnt stated that:

. A number of inta-staF and int€r-sble proposals are completed/ in pogress'

. The S1-S2 constraint r2 was worsened by non-completior of the MAL due to ROW

problems and sunender of an inFs-state linerr in January 2010'

. The work of 3rd tsansformer bank at Madakkathara was kep pen{ing in view of

sanction for a 400 kV SS (PGCIL) at Palakbd and the same was again taken up

ir 2010 due to increas€ in the danand for power.

The Puthur-Mylatty linc work was not proposed eadier anticipating completion of

MAL. lt was atso stat€d that the availability of power at Puthur was known only

aftu the commissioning of a Power hoject at Udupi (August 2011)'

U PGCIL ha! demarde-d sdrrender of orE of KSEBb tht€e eristing ROV{ al 22O KV for the rculc'

KSEB has demarded rct€ntion of its ROW lhtDugh creatioh qf a mulli-ci'cuit toute by PGCIL'

12 Inter-stat€ consaaifts between KalDataka and Kerala

13 ldu!.ki-Madal4(atllara (ID-MD) line.

q!4.rDt1,

t
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The under utilisation of Kadagola-Kaniyampetra line was taken soiously and
several higher level meetings and ajoint inspection of die line were conducted.. Regarding the delay in consfuction of DC for Konaje_Manjeswararn line, KSEBcould not bear he cost of comructi"" i" IGrrratj; ;;; to irro", ,.tuto toownenhip and uriff.

. the proposal for Udupi_Areacode line was not made earlier anticipating
completion of the MAL.

.. . .lh, *pti., were not accepmble as the defermenr (May 200g) of the third bank atMadakkathara was a mishke as ir was.subsquentty determined Ooiiioioll*o*o o*pi,"
1"_1go lu. 

*'*31 ss. simitarly, the line ftom puthur w., r;il;;; eyen wirh theconmissioning of MAL. Further, the anticipated .orn.irrioning anJ ,"n.ffiot power from agrid connect€d po$,er prcject is known/sch€duled ,nuch before the actuai conmrssioning.KSEBb stand that under utilisation of Karlagola_lftniyamp.m fi* *^ ruln saiously was

:"|iod 
by the long delay in Foposing rhe solution. n"g;ing the xonl+uanieswaram tine,the issues rclated to ownership and tarifl could be resitved irf.terr,,ylr,."gn consultations

between the .States. The rcply was also contradictory h the shnd taften by KSEB in SRpCmeeting, whae ittad admitted willingness to besI the cost. *o, *op*rn, ,r,. Un, from Udupiconsidaing-probable commissioning of MAI was wrong as the ti*'"r, iu,., founa o.roruryeven with MAL.

Projcct Murgomcnt of trtnlmilrlot ryrten

.. . ,t!t.A ransmission project involvcs various activities from conccpt to conunissiodng.

Yir_l 
..::15 in a rra$mission Fojlt aT (i) projecr formulation, apFaisal and appmvalphas€ and (ii) Proj€ct cxecution Dhase. F4"",;;;'* ;;;;;ffi1?ilT:'::o]1 ryry imeleneYtion period' the MoP'

uewrosl,cc:sr,,"0a"._*r."p,i:TiJl#Tiili'Tfr i,[3,11;1ll]:,lli:
ileejtea 

an-O_rc@mm.ended (July 2005) rhe following ,.r"aiA u.m* L acceterate rhecompletion of Transmission syslems:

. Undenake vadous preparatory activities hcluding surveys, design & Fsting,prucessing for forest and ot
advance/p-ararer.o*i*,'liJ"',1'i:Tr'lilT"T;Tf ']fi T"',T:Jl,ilconsuuction activities once Ttansmission Line prqjea sanctioi/approval isreceived;
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. Break-down the tansmission 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 compctition,
facilitating cost effective procuremenq and

. Standardise designs of tower fabrication 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 preparaiory 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 Forcg 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 SSs and Lines within time during 2007-2012 as

detailed below:

Capacity in
KV

Total No. of
SSs &
Lines

constructed

No. of SSs
& Lines test
checked by

Audit

Delay in
construction
(Numbers)

Time
ovelTun

(range in
months)

Cost
overun

(l in crore)

400 Nil NA NA NA NA

220n10 56 15 l5 163 7.90

66t33 128 54 32 Gt23 16.7 4

Totrl 184 69 47 3-t23 24,64
2.1.15 The main reasons atFibuted these2.1.15 The main reasons atFibuted 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 ex€cuting the works as discussed below:

Failuro to complete ovacuatioa worts for s msjor projoct duo to
trsnsfel of owr hld to I ptivstc firm

2.L16 For evacuation of rhe Siate's allotted sharc of power from the
Kood.amkulam Nuclear Power Station, the'construction of a multi-circuit 6.5 km
220 kV evacuation line from Pallikkam to Brahmapufam by KSEB was required
to be completed simultaneously rvith the 400 kV SS Seing 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 Govemment initiated consultations *itf, fSfB-f; ;*rf* ;f- 100

X::-"l,5llB ].*d tying adja.ent to $e SS to a p.iuate enuepreneur
},.:T_:ly] q :.t u.f ul n prtj KSEB gave irs concurrence lrune 20071 fortoe Eanster. Accordinslv- the State Government issued o,rders (November
2008) for Fansfer of t0"0 acres of I$EB hil;iil Cfu. iGEB (8 January
2009) accepted the Goyemment order. Th; ;;;;;;;H;h;;. fer of landand acceptance of Government ord". ** ,rG-Gri. ;;il"g it, ,u*"y(February/S€ptember 2009) and deteonind m f;"" ."t""---'. KSEB consulted pGCIL only in January 2009 and deremined the line routeaftcr. conddcring. suney 

-(February-5"pt"niuo -2ffi iiiy *r,"n tteconstruction of dre 400 kV SS-by'pcCIL wai,in-advancea stale(December 2008).

' After a lapse of one year from the. transfer of land, KSEB awarded (January
2010) the tine construation work with a sch;d;;ild;";i;*;ilion by 3l Juty. 2010. Though the work was split into two parts lorup..a/ 

"'*"Jirtion, 
Uotf, tfr"pans were awarded to the l' the Puryos" of bifu,.r,iog d:T"o;:n*ctor 

as two seParate contracts defeating

. The estimate fsr the work was originally prepared without proper assessment ofthe site conditions. This necessitaied reviii",i 
"f 

,f," *"p-J[iiii.t" of the workafter cornnen@ment which in turn detay; rf,*_*"l",iif*rr"'il"r1.
. On actual executiol of the line,work,jt was found that fte line passed throught_8 acres qf rhe surendered land of ldO acrer. s;;'at;y;;;I the drawal of. line rhrough rheir land aod the municipJ ;h"il; ,-rJpilJ t" *ort ooseveral occasions since Decernber 20t0. The ;;-;;;;;-" standsrilt byAugust 2011.

Thus, fairure of KSEB to put the permission ro construct the line as apre-condition for_tsansfer of its tun0, i.l"y.a'd-*"*"ry ie ,";#ii'"r::a 
"" 

rsentprojecred date of complerion of work (rriovember 20tii. C-";;;;;;; slt a mt u,eg,:ly .""ih lT* qi,y-l* senred,by'the ,;ia i,i jJry-?oli. ii"ri'i "*,y 
on" .ur"now pending before the District Magisrate rrgarding sfinging *ort- 

-d*i.n 
r*o oO",Iocations. Failure !o comDlete the fine work-by rf,i U*"-of'.or.lrrioning llanuary2.012) of-rhe. ss by pGcrl, resulted in p"y;; 

"f 
(?i0;i#ioiri"j'nu*,ni..ion

charges for the idte skdon ro pccrl du;l,'e J-r"ry ;"-N;ffi;, "ziizl"*ort.o 
ou, utlhe agreed rate of (55.42lakh per mon$.

Irtliag of SS rad liac alue to lon-receipt of ROW

. . ?JJ] ln several works, I(sEB corrmenced construction of rhe ss/rine withoutobtaining RoW for fte enrire line route resulting i";i; t;;;;;;;i[" 
"o.pr"t"als/ryrr.9f the line due to non-completion Jt tr,"'iriJr"iijr,iri,! pa.'t or m" *detailed below:
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Name of
Wo*

Wo* peding
ampletion

Idle investnatt M
c.onpletei wot* ((

in qorc )

Period of idling Loss of
Intercst @ E

per en(
(( in uue)

Pathanamthitia

-Koodal-

Pathanapuram

ll0 kV line.

Eve per cent of
Koodal-Pathanapura$

line and €ntire

Pathanarnthitta-

Koodal line

I(oodal SS- t28 &tob€r 2010 -
Augusi

2012 (22nonths)

0.19

Mallapally-

Kurnbanad 33

kV line

Four km of the

10 km line

Kumbanad SS-2.55 Iuly 20ll-
August 2012

(13 nonhs)

0.22

Adrikode-

Kannur

33 kV line

3.?5 km out of 6.65

kn
I(annur Town

ss-4.03

January 2007 to

Iuly 2010

(36 molths)

0.9?

Kundara-

Panpally ll0
kV line

One Tower at

location 3

Expenditure

ineuned on balanc€

work-6.13

April 2010

August 2012 (29

monlhs)

l.l9

Kakkayam-

Vadakara

ll0 kV line

Pattanippara-

Vadalara

Amount incured on

Kakkayam-

Pattanippata

portion-233

April 2012-

August 2012

(4 montho

o06

220 kv ss

Kattakada,

Pothencode-

Kattakada 220

kV line and

related worts

at Pothencode

60 per cent of

Pothencode-

Kattakada line

Amount incuned on

SS works-6. 0615

April 20lG

August 2012

0.60

Totil 3,23

14 Lowest bofiowing rate of KSEB
is r 6lej Jil;;;-i"0b+io, r r:t.t*ea*ing z01oll, t 1e2 crolc du'iry 201!12
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Govemment, in reply to the above ob$ervations, stated that:
' Raising of objection by the propeny owners was beyond its contror.. In the case of the Kannul.l-S, i1-wgs presumed that permission for tree

3l_tls_ 1l*d{ oQgn{ y,as *rn"ii"[ ro,luyinffiffiT as l did norcross rarlway rrack/yard.,However, rhe line vi"rf ;; ;;i p"r*i["a.LyKauways necessirating a deviation uno *n."querri-aiiiyr.'.
' For the vadakam-pattanippara 

, 
work,. the court ordered deviation of thelrne route for which survey work was ln progresi.----.'* ""

-. The replies are not acceDtable as KSEB went ahead with part of the work in

*H*;dffi il;".jtr'r?$Ti:tr*"#$*;xhil"r";#i"!:.#Hij
frffi l+[lt#a**r*ll;d;x;rJ$3::iffii';fl F.?*fl:#..ansm$$on rines during initial mplemenration. as specified in MTpc lgg4lI'es[ practlces in Transmission.
necess'ity in-aans-miiiiiirf irl?.jlil,^t 

constant enhancement of caoigitv. was ife ro an0crpale the same lacked juitificition. - -

, Othor lapecs ia project Dlanagenent

"*""ofiotnlt 

On scrutiny of other projecs the following lapses were noticed in the

hoject KSEB's lapse Inpact

I
3

.:--.-.%

Delay of eight years from projecr
sancdon. Cosl escalation ( g6.34

cmre and loss of savings as per

VtoJeftrt{tr,nl22.72$orc.

Kathkada 220 kv ss Alt€rnalely pursued two
differing options'6 for land
acquisition.

Ranni-Perunad and
Kumbanad 33 kV SSs
along with the r€labd line
wo[ks contract.

lFailed to encasly'revalidate

Bank guarantee @G) for
t 57.12 lakh h'eld as
performance guamntec
though conaact was
tei.minated at risk and cost. 

]

BG expired on 3l January 
|2008. I

l,oss of oppo(unity to
realize a part of ias losses on
an.unfinished project,

16 Acquisition by invoking urgeocy clause negotiation.
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Peyad 33 kV SS Failed to identify lald avai-

lable with the locrl Panchayat
till the same was offered
(January 2010). Delayed
pmcure m€nt of UG cable due

to delay in finalisation of
purchase Foc€edings.

Delay in land acquisition of
nine yean ftom project
sanctiol caused loss of
savings as per project rcport
of ( 0.67 crore. Delay in
procurilg cable by one year
caused loss of savings of
I 8.97 lakhu.

DC line from Vidyanagar
SS to Mulleria

Delay in charging one out
of the two completed
circuits for ten years fmm
2001 to October 20ll due
to non- installation of C&R
panels and non-clearance of
te€ touchinss.

Idling of I 1. 95 cmre
invested for drawing one
circuit for a period of 10
years. Loss of interest of( 1.56 crorc (@ 8 per
cent).

Re-conductoring of the
33 hn Punnapra Mavelikkara
66 kV DC line

KSEB accepted that it bad
failed to notice collusion of
field office with contactor
enabling retention of 17.935

MT of copper by contractor.
Absence of monitoring of
matrrial rctum by high€r
offices.

Non-realisation of ( 71.11

lakh (value of copper
illegally retained by the
contractor I 85.19 hkft
less dues payable).

Enhancing feeder capacityrE

to llokv Paruthipda ss by
layirg DC Under
Ground(UG) cable from the
220 kV Pothencode SS

Failed to detemine
existerce of a belt€r
allemativele till capacity
enhancement works were
made at Paruthipara and
Pothencode.

Abandonment of UG
cable work (Jrnuary 2012).
t 29.14 lakh incuned for
erection of bays at
Pothencode and I 8.30 ctore
incuned for capacity
enhanc€ment at Paruthipara
for power flow from UG
cable was rendefed waste.

15

L7 253400 urfts X ( 3.54(2010-11 av€rage r€alisation).

18 The capacity of the erilting fuede$ (110 kV DC lines hom PodHrc.de to hlrlthipan ard
Edamon-Panthipara to Patudipara) was insufEcient to meet the fuar€ load.

19 Cotrsfucliol of a switddng statiot at Pandatal*ode where the existing Mers Gossed each oiher
would have transldtted morE pol^,E! to Panr0tipitra dmugh existing fueders.
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Govemment's replies to the above obs€rvations were as follows:

The tlefaulting contraclot for Ranni-perinad and Kumbanad SS works had siven
(lvlarch 2007) an undertaking rhat BGs would be kept alive tifl the adunts
relating to 6e contracts werc settled. The natts has now b€en taken up to adjust
the amount ofthe BG from olh€r amounts due !o the contraclor.

. For the SS work afPeyad, the UG cable has been purchased and tbe lalng work
would be completcd soon.

. The delay for the Vittyanagar-Mulleria line was due ro diversion of material for
mole important wo*s.

The misappropriation of copper during the reconductoring of punnaplra-
. Mavelikkara line occured with the collusion of employecs. tiere was deliy in

forwarding of bills for the work by. the subordinatj oifices. kgal oprions ;ere
being pursued to realize the dues frorir ttrc contractor. :

. Regarding the work of enhancing feeder capacity to paruthipara SS, the
surplus bays at Pothencode could be used for futurapower allocation works.
The enhancement of capacity at paruthipara SS was to meet the increased
load demand.

_ 
The_replies are not acceptable. In respect of Ranni_perinad,/Kumbanad SS

workq KSEB did not encash the available security deposit merely on the basis of
an undertaking ftom a defaulting contractor. In case of cable laying at peyad and
commissioning of second circuit of Vidyanagar_Mulleria line, K-SEB failed ro
synchroniz€. the purchases with the other works resulting in delays and blocking
up of 

.investm€Dt. In 
-the 

pulapra-Mavelikara line Jconductoring work, the
supervising officers of KSEB failed to investigate the matter despite delay in
forwarding of contracron' bills. It was also adnitte4 that the field oifices did not
ensure prompt transfer of materials retumed from sit€ to store. KSEB,S
admittances bring ouf the inadequacy of monitoring and intemal control. In
respe{t of thb work of enhancing feeder cEracity to paruthipara SS, KSEB
admitted the idling of bays at pothencode. The contention that additional capacity
was ateady necessary at paruthipara was contradictory to the report in thi
proposal for the capacity enhancement work, that it was required to transform the
additional power rec€ived at paruthipara through the UG cable.

Mismatch botweot Generation Cap8sity aad Traasmigriol facitities
2.1.19 National Electricity policy envisaged augmenting hansmiss.ion

capacity taking into account the plahning of new. generation capacities, to avoid
mismatch between generation capacity dnd transmission facilities. The execution
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of trvo2o generation project$ and the related transmission facilities w€rc not

proceeding in a synchronized manner' White civil wo'rks of the geoeration projects

irad teen completed to the extent of 45 to 66 Per cen! thc Eansmission line works

were only in the initial stages of planning/survey without a scheduled dat€ of

completion, resulting in scope for mismatch. In ddition, consiruction of a 15 MW

Hydro ProjecPr by an IPP was allswed to be commenced without ensuring ROW

for the transmission works. As a rcsult' while the generation prcject works were in

an advanced stage with scheduled completion by Deccmber 2012' the transmission

works werc yet to be commenced (August 2012) resulting in scope for mismatch

The potential loss of annual generation amounted to 78 84 Ml}''

Govemment stated that the Vilangad SHEP }\'as scheduled to be

commissioned in June 2013. Tbe civil worts of the projects were started earlier as

it would take morc time to complete. The aansmission line works were in the

tendering stage and would bi 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 r€lated to ROW

Perforuslso of tlansEirrlol syatcD

2.1.20 The performance of a transmission utility mainly depends on efficient

maintenance of its EHT transmission nitwork 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'

Tralsmlsrioa csP8citY

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

meet the load gmwth in different areas, lines and SSs are constsucted at different

EI{I vol.tages. The voltage levels can be stepped up or down to obtain an increase

or decreasi of AC voltage with minimum loss in the process' The evacuation is

normally done 
^t 

22O kY SSs' The transmission capacitya created vis-s-vis lhe

transmliteO capacity (peak demand met) at the end of each year by KSEB dwing

the five years ending March 2012 were as follows:

v aDga4 B.r.polc
i.tir.iov:.. sinp u"inE developed by Ayyappa Hydro Power Linitrd'
15Mw i 60 per cent 0oad hctor) X 2it hrs X 365 &vs'
in]tiat capaoiy ot t-as;fordrrs stepping dor^i power hom i()0 to 220 KvA ard 2m b 110 KvA

onlvconsideEda5thenstwerE$rb.EansrnisiiorrwiichlnvolvedhmlefstepPlt'EdownFoclss.

20
2L

gnnofl.
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Trarutrir sioa c8prcity (ir MVA)
Year
(1)

Installed
capacity

cc) (2)

IC less 30 per
cent towards

margin

Peak demand
(4)

Excess

shortag€( l4)

2007-08 4890 3423 3050 373

200&09 4890 3423 3072 J)l

2009r0 '5690 3983 3331 652

201G11 5690 3983 3446 537

20n-t2 5690 3983 3720 263

The table above indicates that thc overall transmission capacity was
marginally in excess bf the niquirement 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 tbe State, as discussed m p*qtephc 2,1.11 aad
2.L12,

Adhoroaco to .trtrdards ln Sub-rtationt

2.1.22 We observed the following deviationVnon adherences in the SSs from
the standards pr€scribed/ best practices followed in transmission utilities.

S tan dad s/B e st kac tices i n
Tnhsmission

Lapses in adherence by KSEB and
impact thereof

I 2

Permissible maximum capacity of 220
kV SS shaU be 320 MVA [Manual of
Planning Criteria MIT€)I

Maximum capacity exceeded 320
MVA in five ,a out of 17 SSs. Negative
impact on operation /control.

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

Not adhered to in eight ,5 out of 14 SSs

test checked. Reduced reliability of the
station. The quality of power supply
would be affected in the event of even

a partial failure.

24 IGlamassery, PaltotD, Edappoq Kundar4 Pothmcod€
Paruthipara, Parhanam0dtta, cIS pH, l(aniyampesa, Kanhirod€, Mylatty, Vadal(ara, Madakarhara.
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I 2

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 .thirty26 SSss there were no

altErnative sources. Reliability affecred

due to interruPtions in the event of
contingencies,

Voltages at SSs to range between 380

420 kV, 19A245 kv, U9145 kV and

99121 kV in 400 kV, 220 kV' 132 kV

and ll0 kV SSs resPecrivelY

Lowest voltages recolded were below

the minimum in all 14 SSs test checked

(October 2011-March 2012) out of
23V1 Sss. This resulted in
correspondiug lower voltages for the

transform€r outpuVpoor quality of

supply.

Capacilors !o be operat€d to nunage fall in

voltage. KSEB had installed capacitor banks

h 38 SSs with a caPacity of gff MVAR'

35 p€f cent (345 MVAR) of the capacitcs

installed werc non-wukng during 0E last

tlller years. Working capaciior badG were

operaad only wh€n directed by SLDC.

Resulted in amual loss of ( 4.4 crce !.

Power shortages to be managed by load

shedding/power cut to rcduce

consumption of electricity. Tat"
position of transformers !o be raised

and capacitors to be oPerated to

increase voltages when tbere is fall in
Voltage.

SLDC issued direciions not to raise tap

positibn during peak hours despite fafl itr

voltage (faliparaurba, Mundayad SSs').

Two SSs (Varlakara & Mylatty) did not

rais€ tap positiotr desPite fall il voliage.

Non-operation of capacitcs was also

noticed. Violat€d provisions of supply code

as voliages fell bclow the gescribed

minimunr.

26 Sultan Balhery ltudNmmda, SEekartapuam, Edakara" NilaEbur, luuftthalEanDa' NenEar4
-- 

ahlnoo; Wa;y"t q*tty, tcodungalloor, Mala, NjaEkkal, Xodi GlS, KanrnagsP'lt Tlircl|!
i;"d'i:A";fu iradrjan tal 6s tv), punnavurhrlan' Irlnlalaloda Melalhu' rritv.' Mu[-eda'

dil;;6 rrlano"."u,a, vditat{t anctrerry, Kolleocod', KodiDianpan' MalaPaly' Ranni

(dl 110 k9
27 Of 400 kV, 2m kV ll0 kV 66 kV volEres.
;; ; ;; ;;';dildl snrav cooauctea (iug,st 2011) bv I(SEB, operation of thes€ capacitors would

redice the ua$missioo loss by 15 MW, saving 2 2 MU wordr t 4'4 crot! p'a'

29 A comecriorl poht alo4 a traltsforoer windng that altoi{s a c€nato fiDber of t.ttr$ \'rith

equivalent volEge vadation
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Udliries not maintaining speciflred
voltages at import/export points have to
pay V&h compensation for the
increase in rcactive energy (CERC
regulations).

Dudng the period fiom 200&09 ro April
2012, KSEB paid ( 1.21 crore ro KpTCL as
Vfuh compensation. About one-third of the
capacitors installed were either not working/
not operal€d.

As per Grid noms and Best hactices
in Transmission System, BBppro is
be kept in service for all 220 kV SSs to
mairlurin system stabiliry durins Grid
distu6ances and to provide faster
clearance of faults on 220 kV buses.

BBPP was not providcd in threel out of
four 220 kV SSs which did nor have double
bus. BBPP was also not provided in fiveu
out of the remaining thirteen SSs where
there was double bus. Absence of
causes avoidable ripping of the bus
affecting reliability and efficienclife
related equipmenl

BBPP to be installed considering future
r€qu[cments and maintained properly.

The BBPP provided at Kundara was not in
wo*ing condition. KSEB failed to insrall
spaie module for additional f€€ders while
insralling (2006) BBpp at porhencode. The
BBPP did not support the ext€nded bus on
commissioning (November 2011) of the new
200 MVA tansformer bank. Reauired
modilications ccsting I 20.99 lakh were

Pen(ung.

Fire Protection walls sbould be
installed between transformers formins
part of a bank erected in a line./erectel
adjacent !o each other (MTpC).

In three 220 kV and one 110 kV SS3t out of $e
14 SSs t€st ch€ckr,d, firc prolection walls were
not installed between tansfmmers erected in a
l|tre.

As 4 rcsult the chances of spreading of fire
cannot be nded oul

30 Bus baris an.applicatioq for interconoecdoo of de incoEing ard ourgolng lines and nansformen
::*_:::_?:_yryl:cti9n laTr (BBlp) urtit" rh" ;G;;i;;"il"#;;b and Fevenr
IT*r"ry Eipping by s€lectively dippl{ "J;-th;;";;;; ii;;*,"T;1tffi;}ritr.
Nallalam, Poovaotluluth, KaniarDbetra"
KalaDassery, Thaliparamba, Vadnlara, MalaparaEba, shomu.
rransroErur brDl6 at Nallalam, Kalamassery aad potlElcode and at Edapally rr[elE transfo[Ersfuve been lnsralled adjaem o each orher,

31
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I

In frv" SStt 0t old .ttlt plate systern rcquircd

rcplacement Ytb .a+ rytt *. -1 JT
inio**Ut*ttt ti". for the prosent hult

i."rr k u. stations. The'se 
'So*, Ptdfl

vulnerable to esnhleaks/ sccidentydisruPuoD

oi s"plry 
"n "tog 

sefql of ,qeod: -T9*"ioti!tio. DeficiJncies in earrhing caused

failure of five lZ5 MVA Banslo €rs D

ilftfot sS rluring rhe p*iod fron 2002 to

August 2012.

The earthing should be adequate 8nd

"o.rn"ntuto:t" 
with the fault level of

t^tuttoti- of a Power Transformer -(P[) 
at

Parhanamthitb SS aod LightnitrS Aneslots

?LAi; dt. pimary side of two rarsfonrers

u M-rn* Ss arc not Possible dry to :?nT
instsins cxposing fte italiotrs to the risk of

*i[tf- 
"t'powee 

ura lightning stikes

Th" 
"r"u, 

design and laYout of a SS

should bq Planned in such a waY to

ii"tu-de u ' n"""t.ary equiPmEnt and

lines.

ft **iog capacity of tlrr€e ABCBT6 and

ffi fro06" 
'at tbe KElanasserY fld

iiirtio"ra-ist respectively werc below the

tutt iJuet of the sotions. lhis can cause te
tlit to ftif at fault levels lower thrn tlp

maxinum possible fauh levels' lerding m a

d*g.a* iituoti* wh€r€ circuits nuy oot

itr" -oa*iog caPacitY of circuit

breakers-should not exce€d 80 per cent

of the fault level (MTPC)'

load centes.

34

38

W.- Hitl" N"ll.t"* K"t"" sery, PatDna$lbltta atd SulEn Bat|ery'

N€cessary rc ensun tbat tt 
" 

unt 
'' 

not u"" iiffi'"liJpe ror istaridng ot rle connected Perirad

ss evacuat'ntg po$Er frot n"-'-'"*- pfriii-io crurgia conau'n aner po\r'er int€ruptions

Aii based ckuit bnaker.

ffinsJ ffi*ffiHiH-" Mamarcaud' vadalirkancherv' Kolle4ode' t<ozhiDjatlpala'

ir"tiv*i.ft" f titia"nttda aod Koduogallur'
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. The absence of generation support and inter-state lines conttibuted to fie
uncontrolled reactive loading in North Kerala. Increasing the generation in. Nonh by frrlly operating the costly themal stations was noifeasible.

. R€garding BBPP, proposals have been initiated for irstallation of BBpp ar
Malaparanb4 Kalamadsery and Nallalam.

. Fiie protection walls between lto/lt kV transfqmers were not uovided at any
of the outdoor substations. Electrical Inspectorate had not stipulated such a
practic€.

. Propouls for providing earth mat system \yas pending sanction for
Kalamassery SS and was in lendering stage fc pathanamtt[tta SS. pre"ent
earthing $ystem in Sultan Baihery SS would be replaced on uperadation of the
station which was under consideration.

. In Pathanamdritta, instructions were given to the operators regarding
precautions in the abs€nce of PT.

The replies- are lqt justified. The poposals for providing alternate feeding
amngements and BBPP and better earthing facilities remain unimplemented
As against lhe statement that all efforts were taken to make available the capicitors, the
fact remains that about one-third of the capacitors arc nol wo*ing. Regarding reactive
compemation, the ab'sence of inter-state lines in North Kerala indicated pmr-planning.
pe.ryryng.atqlUu-ga f9r non-prwision of fire walls is not acceptable ai thij practii
is stipulated in the Best Pnctices in transmission advocated bv the Mop.

MtiDtotrncg

Porformaacs of Trruforr.orr
2.1.23 As Power - and Current tsansformers are the most important and cost-

ilte.ngiye gomponents of electrical energy supply networks, it is necesary to prolong
their life duration while reducing their maintenanie expenditre.

Tnarformcr Failuror

. .2.1.2,4 Transform€r !"lufry ! !7 out of 350 SSs were analysed durirg audit
based on the data fumished by KSEB. The status of failure of ransfonners in thjse SSs
dunng the years 2007-08 to 20U-12 are given in Annexure g. As per rhe above data,
the numbcr of u'ansformer failures and failures within guaranlee ;€riod for 350 SSi
during the year 20ll-12 were l7 and three respectively.

Potformanco of EslntcrElco wilgs
2.1.25 Maintenance firnctions on tlre ransmissi6n network including SS was

carried out-eith€r tlrgugh the maintenance wings attached to SSs or thtoug-h exfemal
agencies. Usually only routine mainlenance was done by the permanent maintenance
slalr. trere are tnre€ marntenance wings in KSEB. Testing of equipnents for
determining/recbnmending maintenance requirements ** 

"oniu"r"O 
iy I separale
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wins called Power Equipmedt Testing (PET) ging Telting and mainlenance of rclay$e

*^ 
"urrieA 

out by the R"t"y .il;#'ff;g' Malntenance 
- 
and- repairs of

transmission lines in"tuoing p"too'"ildfr ct"at"on"" *ottt was caried out by the

Line Maintenance Suboivisions.tii"t5;' iil;t^-y tf the operation of the

;;;;;;; ftgt and the deficiencies therein were as follows:

Line Maintenance
WingPET Wing Relay Wing

I 2

)Derated eight LMSDS I

f'ot line techniques'" I

vere not carried out byl
he Line Maintenance I

luMivisions, Eightl
offrciats imParted -(2011) |

Faining in rofllne-J

rcchniques at a cost or
( 8.40 lakh wgre

deployed for rcgular

duiies- for want of tools

and equiPment.

ODerated six wings' l
Working Potential was 

1

1200 . daYs agarnst al

minimurn requirement oll
11500 daYs. I

Ooerated 11 R€l8Y Sub

Divisions(RSDs).
Coverage of tcsting was

limited due to shortage or
te,sting equiPm€nts ano

manpower.

roati-roo" wtsot lul.not 
1

canied out tee toucrungs 
I

clearance worts for tbe -lTj
five Yea$ in seven out ol z/
feedirs. The ROW clearance

work in jungle arcas uruet

lKannur LMSD was not

I caried out after 200910't-

Essential instruments like

Sweep FrequencY

Response -analys:r,
online LA morulor etc'

were not available in an;

of the wings.

Delay in rePlacing taulty
relays ranged from one

month to four Yeafs'

Two LM Sections (Kannur

and Kanhirode) shar€d b,asic

eouipnrenu such as PuleY'
ropi and vehicles. bet*een

thim resulting in ontY

I 
one section being active at a

Shortage of lool kiutesting

equipmenb tesultrng m

limited testing.''

58 Nos. of the relays $'ere

worting with back uP rctaYs

ttrough the Pupose ol me

backuP relaYs was to

suppon the mam renys

% antl sahly svitch off the sJ'tem prior

Elccuicaly operated switdFs whid se6l€ u

to ocllrnErlce of any exigeoqes ., r.L-.n -,,ti-hind ^ff40
4l #ffimmnffi'f"*nP*l"f'**;ff; pov'er rra$tom€rs in sss t'r

200910s.



24

I 3

time. Three out of eight
LMSDS test checked were
not provided with fault
locators.'2

Trend analysis not carried
out in thre€ units.

T€sting dats was maintained
m3nually alld no software
was used by tbe RSDs to
mak€ tsend analysis and
compilation of data.

On a test check by audit it
was noticed that seven
accidents occur€d due to
pioperty owners/others
cutting branches of tees or
plucking AuiS from trees
within the ROW, resulting
in electrocution of six
pe$ons and severc bums
and loss of limb to one
De$otr,

Adopted statrdads varying
ftom I to 2 for WlCt
against accepted Tan DElta
standards of V0.7.

-Over flux (to arrest ov€r
voltage) md under voltage
relays were not installed in
th€ tnnsmission system.

59 out of ll8 towers in 110
kV KL-AR (Kalamassery-
Aroor) feeder and all iowea
of ll0 kV KLCH
(Kalamassery-Chalakudy)
fecden did not have earth
wire connectivity.

Dew Point meter and Cor€
moistu€ analysitrg kit were
available at two SSsa3 only,

l2 otn of 62 Nos. of Auto
rcclosures insaalled 

^tvarious feeders werc
disabled due to non
availability of Carricr Aided
Tripping facility and
hotection Coupler.

I 134 towers under IMSD
lKannur and 427 out of lZ39
I towers under LMSD

I 
Kozhikode constucted prior
to 1947 needed rcplacement.
The towers of the TyT
(Irivaadrum-Thackalay)
feeders at Trivandrum arld
all the towers in the
Manjeswaram-Thoudugoli
ll0 kV line were in
deterioratedcondition. 

]

42 Fault locatol3 ate us€d to detlct llre exactlocation of th€ hult in loog dlstanc€ &edeE.43 Dew poinr Deter ar GlS, Muiru ddve ard Moisn n measuring kii ;K"t ;;;:
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In response to the above observations, Govemment replied that:

. It was proposed to form two more subdivisions to rnake good the short

fall of men and equipment in PE-T wing.

. Strict compliance on standards and recommendations may result in huge

investments in a short span of time.

. The preparation of data bank of the test results/relays were in progress tn

PET/RelaY wings.

. The mismatch in the targei and achievement of testing works in Relay

wing was due to lack of proper/efficient testing kits' Five numbers three

phase relay lest 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 voltage situation which if installed would

result in denial 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 cl€aring of tre€ touchings in ROW was carried out in a

year. Accidents were caused by unauthorised cutting of trees without

prior information to KSEB. The public were made aware of the dangers

in cutting aIId removing touchings and the safety precautions 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 maintenance wings are

functioning with deFrciencies. Though accidents were caused by unautlorised

removal of touchings by the victims, these were due !o failure of KSEB to rcmove

th€ touchings on the line route where it had ROW' Despite the comparatively high

cost, the ;cquisition of modern equipments for mailtenance wings requires

priority.

The inadequacy bf the PE-I/Relay wings reduces the quantum of testing and

leavestherlefectsundetected.Thiswouldcauseaccidents'powerfailuresand
damage/breakdown of equiPments/lines' Inaclequacy of line maintenarce would

also rlsult in snapping of lines, deterioration of towers' earth faults' accidents and

power failure.

?9112ot7.
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IT::l:"_.- * poor aaintenanco including noa-compliaace with pEToltocttots

_^,_.?:l:26 On. a _test check, 

"- 

we trodced instances of postponement ofmarnbnanc€y'overhauling of hansformers for reasons sucf, as aUience of stand.by
ff Hl[",ll,j;.X11. il,?'i1u'J"u1'"J:T.""r'' 

p"'iu"a- i""Jroi" uioioine po*.,

"u"n 
il., pe'r *i"s ffi ;;".il; ::3lc^s of such postponement of maintenance

staled belowi on rne same resulting in equipment failures as

Nane of SS Lapse of KSEB Impact

400 kV. Madakkathara

was on account oflsimultaneous ooo.l
condition of Unit fVo. +l
and non-availability ofl
another sparc transformer 

Iumo. 
I

j Overhauling of Unit No.2
I 
of transformer bank No.l

lrecommended by pET

lwing (la August 2010)
lwas not carried out.
lAccording ro KSEB this

Transformer bank No.l
tripped (7 Augusr 20lt)
with fire and severe
damage to Unit No.Z
Resulted in repair at a
cost of I 2.44 crore and)
power restrictions forl
eight days. 

I

u0 kv
Paruthipara

Replacement of R phase
CT of 20 MVA ltryil kv
transformer No. II (26
January 2012) recomm-
ended by PET was not
caried out.

CT caught fire 0,
February 2012) resultinein tripping of uii
transformers and feeders
causing power disruption.

22O kV Brahmapuram
lEmergency repair of
lavailable CTs to make

lrauos compatible caused

loperation of the station in
I 
a risky condition with riskto personnel andequrpment. 

]

I

I



220 kV Nallalam The Bus coupler Circuit
Breaker on 110 kV side of
12.5 MVA transfonner
failed to act upon
detection of a fault on
account of low SF6 gas

pressure (26 July 2009).
Low SF6 gas pressure
was due to shonage of
gas in the CB.

The transformer caught
fire and blasted which
caused power int€rrup-
tions and avoidable i€Pair
cost and an emergency
situation at the station.

66 kV GIS Power House,
110 kV Edapally

Poor maintenance caused
Cntry of rats in .ihe

incomer side of indoor
transformer (GIS Power-
house) and inside control
panel (Edapalli).

This resulted in power
interruptions in the
stations.

Jn reply, while accepting the observations, Government stated that:

. The overhauling could not be done at Madakkathara SS despite

recommendation as only one spare tansformer wds available at that

time when more than one transformer was in poor condition'

r A new CT was not available for replacemert. at the time of PET
. re.commeirdation at Paruthipara SS.

. When the existing CTs developed faults, the available spare CT at

Brahmapuram which was not as per requirement (ratio difference which
needed ionection) was modified on a war footing and defective CTs

were replaced.

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

hole which was earlier closed using packing materials. In Edapally' it
' was stated that the rat might have entered in switch gear panel during

permit work.

The rcplies substandated the fact of poor upkeep and maintenance of the

critical and vital equipments in thdr transhission network.

Iastaaccs of delay ia rcpain

2.1.27 On a test check, we noticed the following instances of postponement

of maintenance:



zd

Name of SS Delay in repair

400 Kv Madakathua

220 kV Mylafty

p^f^ 
- 
t!9 _tS CBs (insralled during

1992.-1995) entrusted (March 2003) io?
overhauling, only nine CBs were
overhauled (August 2012).

Urgent overhauling of llCVll kV

iff i6iTq'iiTi'"fl', ffi"ilffi i:1
oeen carned out (August 2012).

ffi
T.^commended for replacement (July
2008/April -May 2010) by pET wi;6
were not rcplaced (August Z0l2).

-do- Overhauling of one l0 MVA
ranstorrner which was non-functional
trom March 2012 due to low Insulatron
Resrstance (IR) value could not be done
(August 2012) as transformer available
ror replacement was also faultv-

220 kV Nallalam

do- R"ptucernent oi pT oiKidi udG.d-.,
recommended for replacement by pET
wlng as it showed high loss in'watts,
w-as not done (August 2012) for wanr
of a new Pf.

lRepair of a blasted (Juty 2009) t2,5
MVA transformer was nirt carriid out(August 2012), though the corc was
round (september 2010) to be intact.

Non-marntenance of removed
transfomer bank (3 x 40 MVA) for ll
years resulted in failure of one unit in
onlrne condrtron-

-

R€pairs 
^of !2:l MV{ (Azhikode SS)

and - l0 MVA (Thalassery SSi
banstbrmen which failed in 

-Augusi]
2OI4lNovember 2006 were awaided I
onty rn Augusr 2009. 

I

zzu Kv l(alamass€ry

AznrKode ss and Thalassery ss
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In respect of the above observations, Govemment rePlied that:

. The 15 CBs at Madakkathara could not be r€paired at a time as it
depended upon the availability of supplier's service engine€rs'

. The overhauling of the transform€r at Mylatty would.be done after the

installation of the new transformer which has be€n recelved'

. The CTs with high. tan delta value and PT of Kandanad feeder and the

J"i""tiu" .put" f5. the 10 MVA transformer ot .B,!{T-1PY- would be

rcplaced ori obtaining new equipment' The failed lg.MyA, tr,ansformer at

Brahmapuram was not overhauled as it was mlntmally loaoeo'

. The rcpairs of th€ defective transformers (Naualam) were delayed as

rien lifrot"o t"veral options for cost rbduction'

. Salvage value could be realised for the tansformer which failed in

offline condition at Kalamassery.

The reasons adduced for delay in repair viz' non-arailability of suppher's

"ngiojil, 

- 
*n-p*"fot" of spareireplac-emenb .etc', .la:qd, iu-stification' 

A

suitable clause for subsequent repair sirould have been iacluded in the purchase-

order itself. The delay in procurement of new spares/replacements rcflects lack of

earnestness in the maintenance of vital and critical equiPmelts' As delay in

reolacement of defective equipments causes accidents and disruption of power' tbe

;il;;;;i;;;;tioo"d on itt" pl"u of exploration of options for cost reduction'

Tralsmirgion lorces

2.L28 While energy is carried from the generating station to the consumers

,rtrouJi..il" i;;;.l& & Distribution (T&D) network' some. energy is lost

*i,i.n" it L.."0 as T&D loss. Transmission lois is the difference.between energy

r""eiu"d f-ln ttt" generating station/Grid and energy sent for distribution'

KSEB had worked out and furnished combined T & n lo-sses only-to SERC

in it" 
-t-iff 

fioposals. Consequenl to the direction of !en! pr identification of

tr*rrnittion'f oit"t separately, study was conducted (201G11) based on the power

flow simulations o. th" .I.rar,sm,sJi'o" N"rwotft f"foOif by the Corporate Planning

lrhn.t ii"."a on this study, the average peak techpical losses for the complete

#:;fi;; G;opio'o" u kv B-us in sss were estimat€d-at 3'64 p€r cent

i;;;#g p!* *o +.tz p", 
"ent 

for-evening p-eak' cone--sPg,lding to an annual

;;;;;;" toit' of 355.3? riru uno 553'7s Mu respectivelv However' . 
the

;,J;iiril; r"* "i"""rt v"- was determined as five per c€nt in the ARR

ffi;ffi;;;t*J to th" sbnc b"fot" and after the simulation study' The reason

i;.fi;ilJ|tion;-ttJ0"," ^ per the simulation studv was not *plained by

iiiiii. rt 
"'oaua 

loss of five per cent exceeded the cEA norm of four per cent

for transmission loss.
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The detaits of transmission losses from 2007_0g to 20ll_12 (taking into
account the power received and assuming transmission loss of five per cent) are
given below:

fr ; |f;11;;.ce *"lr*tion r"r ".t

Particulan Unit 2007-08 200&09 2009-t0 2010-11 201].12

Power
received for
transmission

MUs 15223.93 15451.34 17094.76 17469.02 19086.93

Net Power
tranfi)itted

MUs 14462.74 14678.77 162.4Q.02 16595.57 18132.58

MUs 761.19 772.57 854.7 4 873.45 954.35

Perc€ntage 5 5 ) 5 5

Target
transmission
loss as per
thc CEA

trorm

Percentage 4 4

Target
trammission
loss as per

SERC

Porcentage NA NA NA NA NA

Transmisson
loss in

excess of
CEA norm

MUs 152.24 r54.51 i70.95 t74.69 190.87

Rate per aa

umt
inl

3.51 3.80 3.38 3.54 3.5445

{ in crorc 53.44 58.71 57.78 61.84 67.57
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The Report of the l?th Electric Power Survey Committee specified only T & D

losses, instead of separately stating Transmission loss' The T &D loss target for

the. State for the year 2Oll-l? was 15 per cent. Similar target fixed by SERC was

16 per cent. As against these targets, tle actual T & D loss (estimated by KSEB)

at the end of the year 2011-12 was 15.56 per cent. Transmission losses rcsult in

loss of energy and reduction of the same could have rcduced the power shortages

and eamed additional rcvenue.
!

Grid Managemont

Z]2g Cnd Managemenl is the function of ensuring moment-to-moment

r power balance in the interconnected power system to take carc of rcliability'

security, economy and efficiency. In the State, the Srate Load DesPatch Centre

(SLDC), a constitu€nt of Southem Regional Load Despatcb Centre (RLDC)'

Bangalore, ensures integrated operation of the gnd. The main SLDC at

Kalamassery is assisted by two Arca Load Dispatch Centres (ALDCs) at

ihiruvananthapuram and Kannur. The various aspects of grid management and the

. observance of the sa4e by KSEB were as follows:

Paranetef Implementation in KSEB

SLDCS should operate as an

independent wing, having own office

and state of the art equiPment

(Electricity Act, 2003).

SLDCs in the State were functioning in

the premises of KSEB, under its direct

control and supervisiol.

SLDCS to be integrated facilitating

smooth transfer of data.

SLDCs were not integated as the data

acquired at Sub SLDCs were

tmnsferred' to main SLDC, which in

turn ransmitted the same to SRLDC:

SLDCs to have data storage/back uP SLDCs lacked data storage or back up

facilities reducing them to observation

centres.
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lThe existing SCADA aransement
lcommissioned during the begini'ing of
| 
2002 under Unified Load Diipatch ana

J 
uommunication (ULDC) scheme bv

IPGCIL had become obsolete oi
I 
account of deficienciesa6

I

The total number of RTUs installed
was 33 including those at sixteen out ofl
seventeen 220 kV SS (94 per cent) and I
eight (62 per cent) oui of thineenj
generarors with capacity above 25 MW. I
I nrs was rnactequate. 

I
I

Adequate number of Remote Terminal
Units (RTU) forming part of SCADA
are essential for all gdd stations
(SS/GS) for monitoring tbe transmission
system.

lAs per Grid Code, all the coilstltuent

lmembers of the Grid are expected to
I 
malnt{tn a system frequency between

| 
49 and 50.5 Herrz (Itz) (49.2 nd 5O.3
Hz- with effecr from I furit 2009). To]
entorce the grid discipline, the SLDCI
issues three types of violation rn"r.u"*l
for over-drawal at frequencies bel-ow I
49.2H2 (A.,,B4s,Cl\. 

I

KSEB received 27 and eight rype .C,

lir-essages ln the years 2009_09 and
20ll-12 which indicated prevalence of
rrequency violations. Thoush no
renalty was levied for viola-tion ofreqlen:l norms, the over drawals
E-suled tn payment of a huge amount]f Rs. 2.83 crore as additional Uti
:harges during the period f I

r00i-10 to zoti-tz.-'- r-"vs rroml

I

fPower procurement should be ofuno"a
lafier delermining dre net additional

| 
rcquirement of power through a supply

lPlan taktng into account the planned
'generauon capacity and conkacted
allocation from central sector and day_
ahead plans for assessing irs day to day
power requirement.

lPower shortage during peak hours was

lwldely -prevalent 
ard occurred during

lmos]-9f the days in the years 200&0I
Ito 20ll-12. 

-On account of shonages,
Ithe demand was substantially met
though Unscheduled Interchangis (LIf
wfren ttte trcquency was low, for which
ur cnarges amounting to t 599.63 crore
pre,scribed by SLDC were paid for the
audit period indicating that the plannrne
lor power procurement was defictive. - 

I

4.

47.
4.

49.

Abscnce of back up for tbe dara, absence of a meledng interface, limirca covenge, use ofold transclucers for transmitting data ec,

*$yl,y: *""-T rrW-ir ro peicrnt ot scrredu.te whichever is teis.l;vert-{rawt between 50 and 200 Mws for more ttun ten ninutes or ZOOiW for morE rnan

I3sued l5 minutes after the issue of message B when over drawl is more thalr 100 lvrw ortea p€! cefi of th€ shc€dded whichever i, iess.



Power purchases from traders analnrere was lack of 
-timely 

action by

po*". 
"*"hrng", 

can be effected lIisEB in-aranging/fiune of anntlc;1i1

ihrough short Term Open Access lfor transfer-of power lhrough MTOA'

i*oil,' Medium Term open lccess ltuttoA applications filed (April 2012)

lUfOe)tt and Long Term Access lby two traders for lxansfer of power to

(LTe,)." ttoo is more prone tolxsen for the period from 
feygmler

"un""ilu,ion 
compared to the otherl2012 to May 2013 was tumed down by

"p,i*r 
i" the event of system lrGC[ as the 

-entire 
Arail"O]" lt3ti"i

"in"t 
uint.. Test check of STOAlCapacity of 750 MW under MTOA

t -.u"tion. of. KSEB for the periodlwas already allocated for the period till

from December 2011 to February 20l2ll5th June' 2013 KSEB thus would

,"u"l"A "urtuit-"nts 
of the loadlhave to.purch^:,:Ttly ?:l:i *"th

indented by KSEB/Traders by SRLDC 
I 
STOA/day ahead/ UI purchases'

due to non-availability of transmission 
I

corridor,
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In reply to the above, Government stated that :

-cceis 
ug o om month at one dme.

sl. Access fot 3 months to 3 Yeats.

s2.Acc€ss for 12 Yea$ to 25 Yerls.

. AeFeement for execution of the SCADA upgradation work had been

signed between PGCIL and KSEB (June 2012) which was exP€cted to

be completed by December 2013' The new project envisaged a main

SLDC (Kalamassery) and a back up SLDC (Thiruvananthapuram) with

2l additional RTU locatlons. The data io both main arrd back up LDC

would be fed directlY from the RTUs'

. Additional UI 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

gro*ini *pioty compared to the availability of power' creating a

*iO"ning gup between demand and availability' Many of the generation

projects were not getting materialized owing to environmental and other

ob.lections. KSEB was importing Power to the maximum lmpon

capability through all inter-state feeden Major transmissioir projects

were being held up at many places due to ROW issues'

. Ii lacked the huge frnancial resources to cnsure dynamic stability of the

system for dev-eloping sufficient generation capacity equiPPed with

c"'i.'EtL
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govenor system and qeating sufficient redundancy in transmission
system. Further the hydel generators were constrainediy the availability
of water and the costly naphtha based pro.lects could not provide
immediate additional generation supporr, artd under such a situation,
dependency on UI support was inevitable.

Government's replies are not acceptable. As the new SCADA system would come
rnto operation only by December 2013, K.S.E.B. would continue functioning with
the current deficieni system. Though the drawals causing (II 

"t-g". were stated
as inevitable, the fact remains that K.S.E.B. violated grii disciplin'e by doing so.Further, modernisation of the system (equipping the system with governors)
cannot be ignored on the plea of high cost.

Dissster Mr!EgeEotrt

, . 
2.1.30 Disaster Management (DM) aims ar mirigating the impact of a major

break down on the systerir and restoring it in the shoJest p-ossible time. As pe. th"Best Pracdces, DM should be set up by all power utilities for immediate
restoration. of transmission system in tlre event of i major failure. ft ls carried outby deploying. Emergency Restoration system, DG sets, vehicles, fire fighting
:1Yp1.nt. and skilled/specialised manpower. Disaster Management Centre,
NLDC, New Delhi will act as a central control room in case of disisters. As a panof DM programme, mock drill for starting up generating stations during black
start 53 operations was being carried out Uy iSin 

"""ry 
*i*-.ontt r.-

hadeqqato fssiliticg for DM
2.1.31 Though, KSEB stated thar it had devetoped 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 shtions. Thus, the preparedness of KSEB to meet the occurrence ol
olsasrers, lt any, was inadequate and gaye rise to the risk of accidents and heavy
damages in the event of disaster.

Etrsrgy Accoulting and Audit
2.1.32 Energy .accounting and audit is essential 

.to 
assess and reduce

transmission losses. The transmission lo$ses are calculated from the readings of
the Meter Readins rnsrrumen, .'Ji ffi:#i"iil::::1,1ffifi:r:'H ::\.r!s,r sr urv uteFr,rB poulrs. tnese potnts are atthe boundaries between Generation to Transmissioi iCf) *a Transmission to
Distribution (TD). To ensure the accuracy, the CEA had specified (June 2010) that

53. Procedue nec€ssary b recover ftom partial or a total blackout.
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the interface meters in the generation/transmission wing shall not be inferior to the

accuracy class of 0.2 S. We, however, fo'und that the met€rs were of inferior

accuracy class leading to various problems, in energy accounting as detailed

below:

. 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 tiese

polnts.

. 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 rneters

would be effective only if the related meters of CT/PI were also replaced

by those with 0.2 S accuracY class.

. On a test check of meter readings o f 220 and ll0kV SSs of three circles5a

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 w€re

defective.

. As per KSEB's studigs, 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 (rcceipt from anothet SS) of the feeders'

Government stated that the requirement for purchasing meters for interface

boundary metering points and GT points was under consideration lt 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 l 3 per cent' The errors were

also due Io defects in CTs and PTs' Non-compliance with the recommendations of

the CEA rendered the metering ineffective/prode to ertors This can cause excess

payment of transmission/power purchase charges.

Fioancial Managomelt

2.1.33 Nationat Electricity Policy 2005' envisaged financial turnaround and

commercial viability in each area of Power Sector- Sinc'e KSEB functioned as a

composite unit wiftout being unbundled into separate profit centres, the details of

revenue realization, net surpluVloss and eamings could not be computed

separately for transmission.

54. TrivardM, Icnnut, Pa$anaDtbitta.
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Elemoats of Cort

^" - 1 131 T" details of expenditur€ of the Transmission wing and cost per unitot transmission are given in Annexure 9. Employee cost, bepreciati;n, and
Repairs & Maintenance constituted the major elements of cost in^2011-12 which
rcpresented 41.77, 39.58 and 13.94 per cent respectively of the total cost(excluding finance and inttirest charges o1 ? 0.75lakh).

r R.@l.r& m.lnten.nc.

t Ad,nn & Gener.l Erp

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

___ 2.1.35 We noticed deficiencies which led to KSEB paying ( 13.69 crore toPGCIUSRPC as compensation rowards unavailed p"** ai*iti"" _J J*" iicost of capitalizarion of idle infrastructurc. At the same time KSLB failed torealize the amounts due to it promptly.
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ObservationFacts

Conpollation for unavailcd Powcr-Rs' 0'41 crorc

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.

by TNEB along with RGCCPP Power'
On l,l-9-2011, MoP allocated this

quantity to KSEB for 6 daYs from

la9-11 and thereafter to Andhra

Pradesh. CE, SLDC intimated non-

acceptance of the allocation by fax on

the day of allocation and by letter oll

next day on plea that Board's decision

was pending. KSEB, howeYer, had to

135 MW of NTPC's ER Power
allocated to Tamil Nadu Etectricity

Board (TNEB) for Pooling with the

costly RGCCPP5s Power was

pay Rs. 41.24 lakh as transmissior/

POC charges for undrawn Power to

SRPC and PGCIL'

ihare ia csPitalisatio! of idlo iafrastructuro-Rs' 13'28 crorc

KSEB was liable to pay { 6.10 crore5t

for a project which had not been

commissioned and from which

was not receiYed. Government stated

that PGCIL exPected return on

investment and may charge interest on

defened capital charges if the

commercial operation of the completed

infrastructure was not allowed The

reply indicat€s that KSEB is compelled

to bear the cost of evacuation system,

desDite the non-comPletion of the

related generation project, which is not

conect,

PGCIL notified commercial oPeration

of a line and 5556 designed for

transmission of Power from the

Koodamkulam Project' w.e.f" 1st

January, 2012, desPite non-

commissioning of the project. KSEB's

evacuation lines from the SS were also

pending. KSEB accePted (February

2012) its monthty share of transmission

charges (cost of capitalisation incuned

by PGCIL) of { 55.42 lakh.

5t Raiiv Gardhi Combined Cyde Power ftojed
#. il';*;il;d;wbd""**i"'ion ti'" 9'd 9:10.h !!j!l*Y--":
li. ilf;I#"''i##i;J;;;fifiili;;J;;ioizvtrcocornrnissioningorKSEBsevacuatior
Unes is exPected
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KSEB assessed (September Z0l0) rhat
the third transformer installed bv
PGCIL ar their SS ;
Thiruvananthapuram would not be
utilised effectively for a period of ten
years. Transmission charges of Rs. 7.
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 o{
transmission charges for idldexcess
capacity was not taken up wirh pGCIL.
Covemment replied that pGCIL had
constructed these transformers 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 nme
of planning. Thus, the huge idle
expenditure was caused on account
the poor load forecasting by KSEB.

KSEB dues rot collectcd
66 kV SSs at the Air port.
Thiruvananthapuram and the Bharar
Petroleum Corporation Limited (BpCL)
refinery at Ambalamugal commissioned
in May 20t0 and May 2012
respectively were operated by KSEB.
Mainienance charges were not collected
from BPCL due to non-finalisation
agreement. Maintenance charges for
two years from May 2010 amounting ro
T 2.18 crore was paid (July Z0lZ) by
Airport Aurhority of India (AAI) after a
delay of two years.

KSEB had aot demanded compensatlon
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 executed.
Govemment stated that the finalisation
of the agreement with Al|] took two
years on account of administrative
delays and claiming of interest would
not be justifiable. Agreement can be
executed with BPCL only after
approval of MOU between both parties.
The replies are not acceptable as KSEB
had rendered maintenance servrces
without compensation. Further
administrative delay of two years for
finalisation of agreement lacked
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Material Mansgemont

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 Prc{edure like delay in

finalisation of purchases resulting in lapse of offer and consequent re tendering'

excess procurement resulting in idling of costly equiPment etc'

Purchaso of traasforoerg in advalce of requircmetrt

' 2.1.37 Purchme 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 costty equipment and loss of guarantee period' We noticed the

following instances where KSEB did not comply with these requirements:

' Even before acquiring (August 200t land for 220kV SS at Vadakara'

CE (SC&M) placed orders (April 2005) and procured (March 2006) two

22CyU0kV three phase 100 MvA tramformers from TELK, Angamaly at

a cost of < 6.25 crore. The SS was commissioned only in June 2009 and
' 

the tsansformers were idling for about 3 years.

. Though orders were placed (May 2007) on TELK, Angamaly, for four

. 66.67 MVA 22Cy110kV single phase transformers for enhancement of

capacity of the 220kV SS Kundata at a cost of { 12'88 crore' the

equipment was delivered/diverted (October 2007/February 2008) to

220kV SS, Pothencode, on the ground that they wer€ urgently needed at

that station. The transformers' however' were commissioned (November

2010) at Pothencode after 33 montbs. One of the transformers which

failed after being in service for six months was repaired at a cost of
( 20 lakh due to expiry of guarantee period Three transformers

subsequently procured (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 2OOdApril 2007) with Indotech

Transformers, Chennai, two 5 MVA transformers were purchased

(Nlarch 2007August 2007) for the 33 kV SS at venjaramood at a total

cost of T 54.59 lakh before technical sanction (November 2008) of the

work. The transformers remained idle till the commissioning of the SS in

March 2010.
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' Against orders placed Od.ay 2007) with Indotech rransformers, chennai,
four 12.5 MVA transformers procured (September/October ZOOT) at a
cost of { 2.51 crore remained idle for more than one year at three SSs

. [Ayathil (two Nos.), Kozhinjampara and pathanapumm] on account of
non-completion of related works.

Government replied that procurement in advance of actual requirement
occuned 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 l0 months from rhe 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 lg
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 replacemenyrepair within warrarty period.
Hence KSEB should ensure proper co-ordination between purchase and othet
wrngs.

Non finalisatiol of teader withi! thc validity periorl

2.1.38 KSEB invited (January Z0ll) competitive tenders for procurement of
4lkm XLPE UG cable for its urgent common requircment. As per the General
Conditions of t€nder, 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 3l kms of cable werc procured
at higher mte obtained in fresh tenders resulting in avoidable extra exDenditure
of ( 30.01 lakh5E .

Failurc to refotn Purcharc wing

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

58. Rs. 1275943.24 (Subseauem Drice quo!ed)_ 1179138.90, (original price quoted by Cabl€Corpordtion of India, Chmnaijx 3lkn.
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optimizing SCM !o Deolite Touche Tohmastu India Pvt. Ltd., the lowest bidder at

a cost of I 41.29 lakh. Though the coniulcant submitted final recommendations

during February 201O the software dcveloped by rhem for the purpose which was

the main item in the rcformation of the purchase wing was yet (August 2012) to

be implemented in Transmission wing even after the lapse of four years. The
recomrnendations for standardization, classification and coding of equipments and

materials procured also have not been implemented.

Monitoring rld Cortrol

2.1.40 Monitoring by top management is conducted by the T€chnical Audit
Wing (TAW) formed in February 2010 under CE (SO) and the System Study
Wine (SSW) formed in July 2010 under CE (Corporat€ Planning). Te€hnical audit
of' SSs is conducted by ad hoc auilit leams comprising a Chief Audilor (Deputy

Chief Engineer rank) and two auditors (Executive Engineers). The system study
group moniiors the activities of SSs through data collected from Monthly
Operation Review (MOR) reports/load flow studieMoss studies. We noticed the

following deficiencies in the lnoniloring functions:

. The coverage of technical audit was not exhaustive and l5l out of 230
SSs were yet (August 2012) to be audited.

. The MORS sent by the SSs included routine data such as operating
panmelers of transformen and lines, equipment $atus, tletails. of
capacity addition/deletion'etc. Details of performance of the equipments

installed including SS batteries and relays, maintenance activitie,s,se

OLTCqo operations, cause-wise analysis of breakdowns etc., wer€ not
called for tfuough the MOR. The year-wise cumulative performance of
the SSs and lines were neither maintained nor consolidated for evaluation
of annual performance of the SSs and lines. KSEB needs to develop a
more comprehensive Management Informatio-n System.

. On a test check, we noticed lapses in complimce with recommendations
of the system study/t€chnical audit wings.

> Replacement of weak and faulty LAs and installation of a cspacitorbank
on the 110 kV bus at the Chevayur SS (September 20ll TAW).

D Replacement of old panels at the SS, Relays of Attingal-Paripally ieeder
and the Breather of 22N110 kV transformers at Pothencode SS
(July 20ll TAw).

59, Maintenalce activiti.s canied or4 qBent Eai enaoce pediDg ptograDB€ of nrintlnarce
activlti€s, due drres of rdajo( EainteDama activities etc.
60. On Load thp CbdE€r,

lr4rort.
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) Overloading of seven6r. SSs and underloading in 37 SSs and 59. transformers remained without recdfication. ff," 
-"""ri.uJ"O 

[ansformerscomprised 16 Nos. 110/r
and 17 Nos. ,rtrt *" #I^tjT:formers' 

5 Ms' 16 MVA transformers

" 3:,:": ",p*i,*,yi; :T:'l?':"';ffi.?, nuo no, o".ninshued ar the 220 kv rGniampet" ss <l"iyliiltJwi
Government staied that the deficiencies reladng to pothencode SS andAttingal-Paripally feeder would T,*lo*a .*n. a pioporutiui.,u"rn pr"p_"dtor rcmoving the capacitor from Mundayad ss.A;,?;;;".,i"r".",n ,ri,r,ou,rectification. The deficiencies in r

cause accidenrs and oo*",. *r.ofrl1l'oring 
affect the overall efficiency and may

Duty tiEingr at SS,

,.- z.!_at me approved rimings of |jt{ fo; dury ar irs SSs }mpnse rhreeshifts (07. 00 to 13. 00 r,ri.. n. 6o to ?l 90 il ;j rl. i,i ,i.ori.oo hrs.). rteduration of rhe thid shift was th-us^for 
.t_0 !o"r. H;;;., ;.;J.. ,rr, *" ou,,was performed in rivo shifts (09. 00 ro u. oo r,., _l iz. iid. oll.oo n^.1. ,n,r,dury in thee shifts was observed.otilJ- in ,ruo out oi io.Lris'i, uoit"a uy ur.

ff "TTT:f"ff 1;***yror''*"""iri"""J'T",.i0"i"*anegadve
KSEB needs 

";;;";i#;l*ce 
and monitoring and viotares tabour taws.

jf*lJ;:# ji.#ilff i:iilfjti:".ilit";,tru,*****
operator's D;;' ;;;!'duons' 

ure actual shift timings ds recorded in the

contentron. the substations did not supporf tf," 
.norU.

Cornparieon with bcst practicor &doptod by PGCIL
2.1.42 Best practice is *" _*o9.* technique that hes consistenuy shownresults superior to those achieved with other meun., urid that is useC as aTr.lt:" The state of the Art^practices for operation, iani"nun"" *omonitoring purposes followed bv

KSEB revart..r rr.-.^rr^--.:-- , _ PGCIL, the CIU, as compared with those ofKSEB. revealcd the following shJncomrngs in KSEB:

61. Venorlkard, V€li, NeyJ,a"rl*., Vfairffi
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One and half breaker system62 was

adopted for better reliability at SSs.
Spare breaker system was generally not
adopt€d in KSEB. One and half breaker
was adopted in case of one 400 kV SS

only (Madakkathara)

Doubley'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 SS

only @rahmapuram)

Only SF6 CBs at EHV SS. CBs at Kalanassery and Paruthipara
SSs included MOCB/ABCB

Operations of isolalors and other
yard equipments to be remorely
codtrolled ar all EHT sss.

Test check revealed that facility for
remote operation was not provided at
four 220 kV6! SSs

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

GPS bas€d time synchronising
equipment and Air conditioning sy$tem
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
relavs installed are minimal

Use of State of the Art frefighting
equipment.

State of the Art firefigbting equipment
such as emulsifierVdetection lines and
spray lines were not used in any of the
SSs

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

Only common equipment rcgisters 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 op€rstion and
repair in the fum of a log book

Tests such as tan delta were done at

the ss irself.
None of the SSs had facilities for
testing of vital parameters such as Tan
Delta and these were done only during
the visits of the PET Wing

62, Whicn l,lovrdes a spar€ onear(el alo rErares Day eqrPtnE& rur .lliln€ duuuE qlE E*
63, KabE;srery, Bnirmapuran, Nalal,an, Pothenclde (hcility avalable at 220 b sidr ody at

Pothencod!)
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- Govemment stated that the incorporalion of rnost of these practices involved
huge financial investment. It was also replied that somc of the facilities such as
one and a half breaker system, numerical relays, transfer bus, auto rc_closures,
event logging.etc., were available in major substations. However, these facilities
were available in a few 220 kV stations only. The Boara needs to
modernizey'improve its level of functioning by adopting the modern
techniquevpractices of pGCIL to a wider extent.

Falliro to Urbundlo KSBB

2'l'43 Though, as per Erectricity Acl 2003, KSEB was !o be unbundled into
separate profit centres for tle three fr.rnctional areas of generation, trammission
and distribution, this .remains to be achieved. KSEB furictioned as a compositeunit executing the functions of generation, transmission _d dirnibu,ion.A company viz., Kerala grate Elechicity Board Lirnited (KSEB Lrd.) was
Tcorporated 

(January 2011) undcr the Companies Act, 1956 for taking over thefunctions of KSEB. However, the assets and liabilities of KSEB have not beentransferred to KSEB Ltd. tilt August Z0lZ. The resrructuring and creadon of
:::ar:E lrtittjes 

with sepamle profit cenrr€s would hale enhanced theernclency/pefiormance of KSEB. This caused non-preparation of separale
accounts for each of the. three wings. On ac"ouirt oi non-imptementatiln ofunbundling of KSEB, there wss no separate tariff for the transmission wing. Only
a. composite tariff was followed for all the three functional. wings. The delay infiling the composite tariff delays rhe recovery of cost of operaUon?of Af m n 

""wings of KSEB including the Transmission wing.

Itrtcrnal Cottrolr snd Intcrnal Audit
2,1.44 Inumal conhol is

assurance or ernciency 
", #uilli"',i'fffi irt[fi:,'"'l3r":il"*:

compliance with applicable lawi and statutes. Internal audit relating to the offices
under the'Transmission wing was confined to financiar transactionl. prc_check ofcontractor's bills was commenced only in Alril 20t2. Other asperts wer€ notaudited. Various other mafers relating to t""hni"ul ir.u", ,"ere nii r"rl","ea inaudit. Instances of presentation of the int€rnal audit reports in tt e meeting, of tn"
1"."1. 

t KSEB were very few on acceunt of the relativety minor tevel ofobjections, Thus, the audit was iriadequate wh€n compared to tt e ,ir" _O uoto."of operations. KSEB needs to take sleps to stren$hen its audit v/ing.



45

[Audit Paragraph 2,1.1-2.1.44 contained in the Repon of the Comptroller and
Auditor General of India for the year ended 3l March, 20121

Notes furnished by Govemment on audit paragraph is given in Appendix II.

AtrDn PARAGRAPH 4.10 (2007-08)

Avoi dabl e ex ta e^pendi turc

Tho dclay in coaductiag lnrpoction of matorlglc by tho Board
rerultcd in aoa-rupply of matorisls aad itr attorartivo purchsso 8t 8!
additiorsl cort of Rs, 1.32 ctota,

The Board placed (l4th February, 2006) purchase ord€r for prirurement of
151 kilometres (kms) of various sizes of 1,100 V grdde 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 U kms and completb it within six months (13 October
2006) thereafter. The materiels had !o be inspected and approved.by the nominee
of the Board before despatch and for this AMC was to give 20 days advance
intimation.

AMC intimated (25th March, 2006).the readine.ss of first batch df 20 kms
of cables for inspcction. The Board, however, conducted inspection only during
22 to 24May,2006. Due to delay in inspection, AMC requesred (7th June, 2006)
the Board for extension 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 insreased more than 100 per cent from the offer da!e. The Board
exlended (4th August, 2006) the delivery schedule up to t4th Februery, 2007
without imposition of penalty. AMC, however, did not supply the material.

Consequently, lhe Board terminated (November 200e the purchase order
placed with AMC and arranged (March-May 2007) purchase of l5l kms of
control cables th.ough two other suppliers at an additional expenditure of
{ 1.39 crore at the dsk and cost of AMC, which was not accepted
(27th luly, 2A0l by AMC. Thus, the undue delay on rhe parr of Board in
conducting inspection of matcrials provided by AMC and subsequent t€rmination
of the purchase ordcr resulied in pmcurement of mat€rial from alternate source at
an additional cost of Rs. 1.32 * crore.

. As t€duced by Secldry deloslt of Rs. 7.30 lakh
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The Management stated (April 200g) 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
gxecution of agreement was a pre+ondition 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 bdia for the year ended 3lst March 200g1

Notes ftrnished by Govemment on audit paragraph is given in {ppendix tr.
AuDrr pARAcRApH 3.1-3.35 (200G07)
Introduction

3.1 The transmission sysiem which forms an essential link between power
generating/receiving source and load centreVdisfibution 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 cotlsumers through 220 KV, 110 KV,
66 KV and 33 KV network. For efricient functioning of 

-hansmission 
system,it has to be ensured that, there is minimum loss in transmission of power.

Electricity generated et ll KV in generating stations is stepped up to
3y66lllu220 KV and bansmitted to transmission and distribution substations
which in turn stepped down to I KV for ultimate distribution to consumers, The

-S3,:--C"::'"1l]n"1! 
signed (Augusr, 2001) a Memorandum of Understanding

(MoU) with the Union Government (GoI) for power sector reforms which intei
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 f,rom previous five year plan, with more thaa
25 per cent progress and various system improvbment works, such as upgradation
of
66 KV system to 110 KV, wherever possible, with&awal of 66 K$
system within fiv€ to ten years in a phased manner, optimization of transformer
capacity and installation of capacitors in ftansmissio; .yrr.-, 

"*. 
The Boardalso introduced 33 KV sub,tansmission system envisaging addition of

149 sub-stations within a period of two years,
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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 (Commercial), Government of Kerala.

The rcview was discussed by Comminee on Public Undertakings (COPU)
and the main recommendations contained in the llth Report presented (Iuly 2002)
to the l.egislature were:

. Restructuring of the entire system of transmission and distibution and a
detailed study to analyse the various factors that connibuted to the high
p€rcentage of loss.

. knplementation of suitable schemed to bring down the transrnission and
distribution loss iLo the stipulated level,

. Implementation without delay of all pending works in the system
improvement as well as new worts to bring down transmissio! 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 200607 in the implementation
of all the 114 compleled Eansmission system improvement projects like
construction of new substations and fansmission lines, upgradation of existing
substations and capacity enhancem€nt, installation of capacitors, etc. Audit
rcviewed the records available with the offices of the Chief Engineer Transmission
South, North and Systems Operatiort, 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 work executed.

Audit Objectives
3.3 The audit objectives of the performance rcview were to ascertain whether:

. the Board undertook transmission system improvement works
systematically to achieve economy, efficiency and effectiveness in
execution of aansmission system improvement;

* A.lappuzha, KalaDasse4 lGnjikode, IGrDur, Kottalakkala, Kozbikode, MalappuraD" Poova hurulhu
Thiruvanaathaounrn and Thrissur.
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. the available resoluces were utilized effectively for earmarked puposes;
and

. lhe Boad was successfirl in reduction of tsansmission and distribution
losses as envisaged and thereby increasing the revenue.

Audit Critcris

3.4 The following audit criteria were adopted:

. provision of Memorandum of Understanding (MotI), plan documents,
Foject reportvfeasibility study for various schemes;

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

. environmental laws, land acquisition procedures, ctc.;

. . monitoring systeri for implementation and timely completion of projects;
and

. nonns fixed by Central Elecficity Authority for Trammission and
Distribution loss and targets fixed by GOI as per MOU.

Audit Methodology

3.5 The audit adopted following mix of methodologies :

. r€view of agenda notes and minutes of Board; administration reDorts and
annual accounts;

. scrutiny of loal filei, physical and financial progress repofts, repons on
transmission system improvement schemes, etc.;

. review of tenders, contracts, work orders, payment details, etc.: and

. formal intersction with the Management at various levels.

Audit Fisdirgr

3.6 Audit findings emerging from the performance r€view were rcported
(May 2007) to the Board/covemment and discusscd in the 

- meeting
(30th July, 2007) of the Audit Review Committee for Srare public Sestor
Enterprises (ARCPSE). The meeting was attended by the Deputy Secretary, power
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Department, r€presenting Government of Kdrala and the Board was replesented by

its Chaiman. The views expressed by the members have been considercd while

irnalizing the review.

Audit Fiadiagr atc Discusscd la Succcodilg Prrrgrapbo:

Transmission network :

3.7 The Board had lwo sources of power viz., own generation from

HydeVThermal projects and purchase from Central pool, other State Blectricity

Boards, Power Trading Corporation of India Limit€d (PTC) and Independent

Power hoducors. Power purchased from Central pool and from outsido the State

was being fiansmitted inlo the State through 40C!/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 consaucEd by the Board. The Board transmits power rcceived

from these sub-stations as well as own generation Oirough its network of 220'110'

66 ancl 33 KV substations. As of March 2007 the Board had 287 substations (400

Kv-l, 220 KV-14, ll0Kv-114, 66KV-99 and 33 KV-59)'

Growth of Ttalrmissiotr Notwork

3.8 Transformer caPaclty, installed capacity for transmission, length of

transmibsion lines, total power handle4 total power supplied and transmission loss

iluring 2002-2007 are given in Annexure tl As against the transmission loss of

four per cent fixed by Central Electricity Authority (CEA), transmission loss

ranged between 4.4 and 6 per cent dunng 2002-2007 ' TTre delays in execution of

transmission system improvement (TSD works conributed towards trensmission

loss of 685:78 MU in excess of the norm, during 2002-07 as discussed in the

succeeding paragraPhs.

Targot! ard AcbiovcE.iltr

Physical targets and achievemenb :

3.9 The Board had bcrn frarning a five year plsn for aansmission system

improvementsuchasconstructionofnewsubstations,Eansmissionlines'
uoiiuaution or 

"*.ting 
substations and lines and capscity enhancement. while thc

s'""J fi:t"d annual tirges' incomplete works were being canied forward ftom

g sdLrtl'
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year to year. Targets and achievements in physical rerms dving 2OO2-2007 were
as $vet in Annexure 16

It was noticed that:

. Against rhe overall rarget of 9674.40 MVA for capaciry addition in 309
sub-stations with 3214.98 CKM transmission lines. the achievement was
2081.90 MVA (ZZ per cejnr) in 114 substarions with 1142.824 CKM
(35 per cent) transmission lines:

. Achievement against new substations was 22 per cent and tsansmission
lines was 32!er cent.

. Achievement against upgradation of existing subslations and capacity
enhancrement of substations was 20 per cent and 23 per cent respectively.

The shordall in achi€verrent was due to delay of the Board in identiffng/purchase
of land and giving various approvals, inept decision making in respect of night of
Way (RoW) disputes, delay in conducting line route survey, delay in making
payments !o contractors and also partially due to delay in execution of work by
contractors as discussed in succeeding paragraphs. Achievement of the targets was
exE€mely low despite the fact that there were no finalcial constraints as 90 per
cent of the schcmes/works taken up were frnanced by Rural Electrification
Co{poration Limited (REC) and Kerala State power and Infrastrircture Finance
Corporation Limired (KPFC).

Filaacial Ontlry and Actusl Brpoadituro
3.10 The Board prepared annual budget for capital expendibre on various works
including bansmission schemes and system improvement bascd on physical
targets fixed in the aqnual plans without any reference to the amount required as
per frve year plans.

The budgeted (originaUrevised estimales) .and actual expenditur€ on TSI works
dtnng 2002-2O07 werc as follows:

(l in crore)

Patticulars 2002-03 200?04 200+05 200506 200607

Budget
E6timate

269.32 27 4.10 269.68 297.53 218.50

Revised
Estimate .

228.55 255.50 275.54. 230.20 200.18
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Actual
expenditule
for the year

183.48 204.86 253.23 ,228.35 227.12*

Percentage
of rcvised
estimate to

budget
estimate

8486 93.21 lo2.l7 77.37 9r.62

Percentage
of actual

expenditure
to revised
estimate

80.28 80.18 91.90 99.20 [3.46

Amount
required as

per five
year plan
proposed

507.43 500.83 106.17 101.90 72.94

beseen ftom the that :

the budgeted/revised estimates and actual exPenditure in each year was

not having any relation to requhement as Per five year plan proposals

given to Staie Governm€ntlPlanning 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 incuned up !o that date' the actual

expenditure for rhe year was on the lower si<te eicept 200607'

indicating that the assessment lacked accuracy'

Ttoacmiuiol Syltoo lEProvgEotrt ScboEor

3.11 The REC and KPFC sanctioned (199e2001) loans amounting to Rs'

808.3lcrore(REcRs.683.94croreandKPFCRs.124.37qorc)atl3.5percent
intsp$t, in resPect of 59 schemes involving 207 substations with transformation

"up*ity 
of 4743.69 MVA during 199&2007' Targets and achievements against

Ini"iri ncu* tl"o expendinn is yet otbe seg$lgated and bookedby Boad'



52

5) schemes having projected cost of Rs. 854.96 crorethe 59 (REC 54 and KPFC
were as given below:

Source

of
finance

Crpscity ta MVA

(Numbor of subrtttiols)

z20Kv uoKv 66 KV 33 kV Total

Trrg"t Actutl Targct Actual Targct Acod Target Actual TarSet Actual

REC 1666.69

(7'

337.5

(3)

1350

(s4)

411.50 112.0

(t
20.0

o)

1035.0

Ol2)

295.00

(3t
4t63.69

(t?E)

1064.0

(54)

KPFC t61.5

(ll)
115.5

(e)

4&5

(2)

4&5

(2)

369.0

o6)

247.O0

(o
5E5.0

(zs)

411.00

0n

Total 1666.69

(7'
337,5

(3)

r517.5

(6t
521,00

(21'
t50.50

(7)

6t.50

(3)

110{.00

(r2r)
542.00

(41)

17 4t,69

(207'
1115.0

(71)

The Board; however, could draw only n". Otf.SS c.-t;irh;;-c;;a;;;
Rs. 808.31 crone. Owing to the slow pace of work, against the t^rilead 207
substations with transformation capacity of 474g.69 MVA the achievement was
71 substations witb transforrnation capacity of t475 MVA (31.1per cent) only up
io 3lst March, 2007. Achievernent of transmission lines under these schemes was
also low (4Ll per cenD i.e. 75j.45 CKM as against targeied lgg3.18 CKM.
Audit analysis revealed as under :

. Out of 6l schemes (< 775.66 crore) originally sanctioned, 7 schemes
were withdrawn (200104) by REC as there was no progress during 199g
to 2003. Out of ( 683.94 crore sanctioncd against remaining 54 schemes,
the Board could avail of only ( 489.62 crore up to 200i06. Further,
27 REC schemes with sanctioned loan of ? 260.26 crore were foreclosed
against which the Board had availed ? 235.16 crore only and the balance
I 25.60 crore was not drawn.

. Out of 27 ongoing schemes of REC, ( 5.35 crore relating to four
schemes rcmaiired unutilised (March 2007). The Board completed 5 out
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oflT$ubsrationsenvisagedundertheschemes(March2007).Inrespect
of one scheme (Pullanpara), the loan drawn (Morch 2001) by the Board

amounting to ( 1.12 crore was rcquir€d to be r€funded 
19 l" FC "t 

th'

land acquisitioo was not complercd (March 200?' Avo-idable interest due

to delayed refund of unutilised loan amounted to I 67'20 lakh for the

period ftom March 2001to March 2007 at ten per cent 'per annum'

. Out of five schemes frnanced by KPFC' in respect of one scheme

(involving Changanassery, Chathannur and Karunagapally) t 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 RE. C and KPFC carried interest at the rate of l3'5 per

cent per annum with a r€payment period of seven years. and- molatonum

(implementation) period of two years' Had the Board commissioned the

iuUrrution, and lines within the targeted period of two years it could have repaid

theloanoutoftheadditionalrgvenuegetrerated.TheBoar4however'failedto
complete/ commission the substatiou in time whereby anticipated benefits such as

adrtitional revenuc due to r€ducuon in transmission and distribution loss' stable

transmission of power and supply of better quality Po\"er 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 getting 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 codpletion of works and tied up funds with financial institutions'

failed to control these foreseablc factors

MonitoriDg

3.12 The proposals for installation of new substations' tsansmtssion' lines and

""e.;",i; 
i"tL with the object of reduction of aansmission and distribution

toi and improvement of voltage Pmfile, werc approved by. the Board based on

l"^riiir,y rlport submitted bi the planning and pioject departmcnt' Th€ five

. w"rkJ; "*** "f 
th" lt 

"*"t 
rates of REC toa! availed dudng 2002-2tn7'



54

year/annual plans for implementation of the prqiecb were prepared taking into

account availability of finance ftom institutions such as REC, KPFC, etc. It was

noticed that even though periodical progress reports on TSI projects along with
details of botde necks weie put up to tlre Planning Department of the Board, no
effective conective action was taken to address rhe problemvbottle necks with a

view to facilitate timely completioo/ commissioning of the projects. The abnormal
delays in completion of lhe projects were not being analysed for corrective action.

The Management stated (August 2007) that monthly rcview of the progress and'
evaluation of pros and cons is being made as far as possible and corrcctive
measures were taken within the limitations of the Board. The reply is not tenable

since aansformers and other equipments were procured in advance and rcmained

idle due to non-identifrcatior/purchase of land and poor progress of work while in
other locations substadon works were held up for want of transformtirs and otier
equipments,

Tlmo oad Co.st Ovcrrua

3.13 In respect of 114 substations and allied works completed by the Board
during 2002-2007 against an. investrnent of | 372.02 crore, the delay ranged
between eight months to nin€ yean. In 22 cases where the cost has been booked

completely, the cost oveian was t 31,61 crore (60.10 p€r cent) against project

cost of ( 52.61crore. In the rcmaining 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

. cornparing the actual cost of the completed substetion with the estimated

cost and obtaining the approval of the Board Members for cost ovenun or
' analyzing the variations.

Nol-Syachronlntlo! of WottN

3.14 The works of substationVtransformer bays, feeder lines and beneficiary
substations .were re4uired to be carried out simultaneously so as !o achieve the
anticipated benefits. Tbe Board, however, failed to complete the associated works
simultaneously. r{nne:urcs 17 to l9give the details of mismatch in construction. It
can be seen that:
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. Three 33 KV ransmission lines constructed at a cost of ( 4'13 cror€

rcmained idle for periods ranging ftom 10 to 48 months due to non

completioir of associated subitation works (Atnexure 17)'

' Two llU3AllKV and nine 33 KV substati'ons constructed at ( 14'51

crore remained idle for periods ranging from l0 to 33 months due to non-

completion of associsted line wcks (A nnexule |V'

. FortY seven 11U33 KV sansformers and two 6d33 KV transformers

erccted at 30 .locations, at ( 66 33 crore remained irtle/underutilized for

periods ranging botween 3 and 67 months due to rDis-match betwe€n

feeder substations and olher substations (Annexu€ 18)' Tbi$ had resulted

in loss of envisaged tenefrts by way of rcduction in line loss of

I 34 crore.*

. Seven 33 KV transformers' four 11U11 KV transfomers' four 11CV33 KV

transforme$ and other equipments purchased at an aggregate cost of

t 6.75 crore remained idle at site for periods ranging from 6 to

7 4 months (Annexure 19.

The Management stated (August 200?) that &lay in getting lan4 litigation'

public objeltions, delay in making available matcrials' poor performance of some

of ,t u 
"ooon"arr, "ic., 

were the main reasons for the delay/non-commissioning of

the projecrs. The repiy i! not tenable as the Board had taken into consideredon

ttre,ehindrance.satthetimeoffixationoftalS€tdatesforcomp|etion
of substations and lines.

Idling of 220 KV TrcuforDctt st Krlame$ory Subrtrtioa

;; il ffii. po" to ito* pace of growth of load r€quitsments (1999-2003)'

3.15 The Board took up (February 1999) the work of capacity enhanccment

of 220 KV substation at Kalamassery from 440 MVA to 800 MVA' in order to

cater to anticipat€d additional dcmand' This was to bc done by replacing the

exisling four rr-rform"rs of 440 MVA with 12 new transformers of 800 MVA'

Accoringty twelve 66.6? MVA transformers were procured (March 2001) ai a

cost of { lL36 crore' Capacity of the substation was enhanced (June 2003) to 720

MVA onty, by rcplacing thre€ rransformers of 320 MVA vith nine 
.transformers

* worked out at 15 per ce per arllum otr itrvestEeot exDectrdb-y $ay of additional tevenue due to

Ji':ffi;;; ff; ; e'rfuiaed bv REc whil€ sancrionin!' the loans
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furfier work on enhancement in capacity of the substation was not implemented.
The remaining thrce transformers costing I 1.87 crore had been idling for the past

six years (March 2007), and was not diverted io other substations. This rcsulted in
loss of interest on the blocked funds amounting
to ( Ll2 crore#.

Colstructioa of Subst&tiolr aad Lilos o! Turnkcy Basir

3.16 The Board undertook (2000-2004) construction of 45 substations to be

completed within frve to nine months (Aprtl 2000 to luly 2003), envisaging
capacity addition (new substations, upgradation and capacity enhancoment in
existing substations) of 458 MVA with 658.13 CKM tsansmission lines on tumkey
basis, at a contraci price of I 90.76 crore as detailed below:

rvotc : Figures in brscket indicate percentage.

Against capacity addition of 458 MVA with 658.13 CKM transmission lines
targeted, th€ tumk€y contractors completed the work of 26 substations with a
capacity of 259 MVA (56 per cent) and 425.93 CKJVI (64.7 per cent) lines, with a
delay ranging between 17 and 59 months. As at the end of 200607,
19 substations with aggrcgate capacity of 199 MVA znd Z32.ZO CKM lines
remained incomptete. The delays upto March 2007 ranged from 56 to 74 months.

Subshtion No. of
tumkey

contfacE

Subsations (Target) S ubstati on s (achi evemen t)

lvo. Capacity

(MVA)

Line
length

(CKM)

No. Capacity

QvrUA)

Line
length

(CKM)

llCt/11kv

&

llU33kv

3illl kv

)

8

7

38

t43

315

106.00

552.13

J

ZJ

64 (44.8'

195 (61.9)

Nil

425.93

(77.1'

45 458 658.13 26 259 425.93

# Worled out at the !dea[ of the interest rates oo REC loans availed dutug 2002-2007
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The delayed/non-completion of 25 substations rcsulted in loss of envisaged

savings by way of reduction of line loss amounting to Rs' 23'95 crore*' Loqs of

envisaged benefit in respect of 20 lemaining substAtions is discussed in

paragraphs 3.17 to 3.19.

The reasons foi non-completion/delayed completion of substations ranging

between 17 and 74 months, in respect of works undertaken on tumkey basis as

analyzed in audit were due to delay in bcquisition of land/handing over site for

substation and linri mute, 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 lin€ route, lack of proper planning'

monitoring, qo-ordination and supervision of the work.

Against the REC stipulation of two years, the Board had stipulate{ five to

nine months for completion of substations and lines on tumkey basis' But the

Board itself had taken 32 months to 11 yea$ for completion of substation works'

hocurement of transformers on the basis 0f unrealistic time schedule, coupled

with dispute with contractors, delay in payments, foreclosure of contracts,

abandonment of work, etq,, 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:

Cortract s'ith Andrew Yulc eld Compaay, Kolkata

3.17 The Board awarded (April-August 2000) two works for constructiotr of

three 11Cl/33 KV transformer bays and eight 33 KV substations with associated

lines at Balussery Project and Edaricode Project to Andrew Yule and Comp6ny

(AYC) for a contracJ price of Rs; 19'81 crore, on turnksy 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

2OoGOctober 2002) in handing over sites of seven substations and one bay' The

work was progressing slowly due to poor financial Position'of the contraclor, as

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

substation equipmeirts valuing { 5.87 crore were supplied (December 200O

December 2001) by the Gontractor. Despite giving exlension of time (September

2002-February 200t on three occasions the progress of wolk was very poor'

+wod<edoutat15per.!mperamuDooinvestrneexpec&dbywayofadditionalrwmuEdu.tb
reduction i'l line losses as envisag€d by REC v,hile satclioning t}le loats'

# Eanlmat design is lhe lloor desigD for sub station swhch yard'
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The Board terminated (September, December 200, two contraclE at the riskand cost of the conFactor and the bank guarantees given by the conractor inrcspect of two projects amounti:

asainst the payments 
",-" #n:ff;;il.HH n"::ff::l

amountrng to < 3.92 crore. On taking (November 2006; inu"ntory of Inu,".ialying at sioe in respect of Ba.l

varuing ? 2.50 crore was ."r.J'::r"1ffi;"nilffH::";* TJ,;t 15 lakh was lost in fire.

Audit .noticed that AyC was incurring huge losses since 1996_97 and
became a sick Company in 200T04. The Board entrusted the *"r" i, , ,Orl
crore to AyC without ensuring Ihe financial credibility. There was also aetay inhanding over sites, approval of drawings of substation, change in site or on,
transformer bay necessitating extra work, delays in handing over line rou.tes and
non-payment of bills, and resutrant blockage of I 3.92 crore in the two projects,
for a period of five years @ecember 20OGDecember 2005). After a justrnent of(December 2005) bank guarantee given by the contraclor the balanca investment
of ? L94 crore remained blocked up for one year and three months (January 2006to March 2004. Non.commissioning of the substations, even after a lapse of sixyears (February 2001to March 2007) from the scheduled date (February 2001) ofcompletion resulted in loss of envisaged benefits of reduction in line loss and
anticipated revenue amounting to ( 14.g2 crore *.

Coatract with lComm (ARM) t i6i1e6

3.18 The Board entrusted (August 2000 to Mai 2001) the work of.consFuction of one 11ry33 KV transformer bay and seven 33 KV substatiohs with
associated lines on tumkey basis !o Icomm (ARM) Limiled, Hyderabad at a cortmctpnce of ? 14.94 crore. Name of,
.^rr-.r-i^r j,- work, date of contract, period of completion,
scheduled date of completion, defici
,.. : :_=-_=-_._- iencrg noticed in audit, etc., are as follows:

in lim losses as bv nrc white .anctionini'ti-e j;';i u€t
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sl.
No.

Name of
Work

Date of
contract

(period of
completion)

Scheduled
Date of

completion

Deficiencies Noticed

(1) (2) (3) (4) (t

z

J

I 1iC|/33 kv
Bay
Pazhayannur

33 kv SS

Chelakkara,
11 km SC
Line

33 kv SS

Mullurkara,
17 km SC
Line

-do-

3l-t2001

(6months)

-do-

Even though tlle contractor had
identified (March 2001) the land
as envisaged in the contrac! the
Board took 36 months (March

2001 to March 2004) to take a
deeision as to whose name the
land wa's to be registered and
purchased (May 2006) another
plot.

Transformers and other materials
supplied (December 2003)
valuing I 65.06 lakh were lying
idle for 3 years and 3 months
(December 2001March 2007)
and the contractor was paid
{ 25.15 lakh. The work
remained incomplete (March
20OTt

33 kv SS

Pamppukara,
11.6 km DC
Line,7.2 km
11 kv feeders.

2&&2000

(6 months)

March
2001

There was delay in giving
approval for deviation in route
of 11 KV lines proposed by tlre
contractor and sanction for
changing 1l KV over head lines
to under ground cable by 11

months (August 200}July
2001). The progress of work
also was very slow and the
substrtion was completed
(August 2003) after a lapse of
29 months from the scheduled
date of comoletion. The
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Non-completion tttt"-t

Xiil".,$T"_31,^.r_"T TT. the schedured il-;i compretion(March./September/I.,lovember 2001) resulted in,"r, 
"i'""r,r"r;O ;TJi?t:;reduction in line losses amounting to < 11.6g crore*.

Contract with SPIC SMO Limited:

3.19 The Board awarded (March 2000) construction work of one llU33 KV

:gqA+Ygut!,r =nd 19.6 Km associ1ed Doubte circuit line ro sprc sMorworked oui at 15 per cenr annun on t *,eruo*i.l*-Jil-* ^i _llllir line losses as envisag.a oi""C 
"itti" 

.l#r"*rilpffiTtv 
wav of additional revenue due to reduction
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Limited Cheflnai at a contract price of ( 5.43 crore. The target date of comPletion

was Decembef 2000 for substation and January 2001. for line work. The

substatioi work was completed in December 2000 iself incurring { 3.96 crore.

The construction of associated line was commenced by the conhactor only in

October 2000 due to delay in settlement of Right of Way dispute of land along

the line route. While the case relating to the ROW ofa stretch ot 1.653 kn of land

was in progress, tfie contractor completed (July 2002) 17.9 km out of 19.6 km of

tine work, at a cost of ( 1.79 crore. On the pending disput€ of land Additional

District MagisFaE (ADM) had passed ordors (August 2001) directing the Board

to divert the liRe route along 1.653 km which involved an additional cost of

< 36 lakh. The Board, however, filed (November 2001) appeal against the

decision which was rqiected (January 200t by the Hon'ble High Coult.

Thereafter the balance portion of line work was completed (January 2006) and

subsration commissioned (January 2006) after a delay of five years frb,rn the

targeted date @ecember 2000) of completion. The decision !o Bo on appeal

against the order of ADM for an additional expenditue of ( 36 lakh, delayed the

implementation of the project for five years from December 2000 to January

2006 leading to loss of envisaged benefit of { 4.07 crore*. Stoppage of line work

(July 2002) aher investing { 1.79 cmre for resolving the dispute resulted in idling

of substation costing ( 3.96 crore foi five years with consequent interest ldss of

I 2.59 crorel on the idle investment for the period December 2000 to January 2005'

Depadmentally executed substations and lines

3.20 The Board had completed 78 substations (excluding Gas Insulated

Switch Yard Substations) with a capacity of 1,629.50 MVA 8nd 1'094.26 CKM

transmission lines (new substations and upgraded substations) during 2002-2007'

Out of these. 24 substations of 258.0 MVA capacity and 456.33 CKM

* worked out at the mean of rhe intelest rates on REC loans availed dudng 2002'2007.
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transmission lines were execut€d on tumkey basis. The remaining 54 substations

completed (commissioned) departmentally were delayed by g to 109 months as

indicated below:

Voltuge ntio
of substations

Capacity

inMVA
I*ngth of

lines in
CKM

Delay in
months

J 457.50 40.77 t8-45

iIO KV 22 665.00 260.08 &53

66 KV 7 74.00 . 40.23 17-109

3.3 KV ' 22 175.00 296.85 9-45

Total 54 t371 50 637.93

The reasons for delay as analysed in audit were delay in identificatron and
purcbase of land, ananging funds, giving approvals for various stages of works,
providing traRsformers, other sub$tation equipments, yard structures, line
materials, defective route survey, revision of estimate, awarding stage_wEe 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, ex€cution of . agreement,
meaaurement of works, preparation of bills in respect of var.ious works which
were time consuming prccess as per the procedures and practices prevalent in the
Board. The delay arising from mismarch in completion of substation work with
that of rclaled lines for tansmission of power resulted in btockage of funds,
deprival of better voltage and power factor to tafgeted consumeN and loss of
envisaged benefits (savings in line losses) to the Board. out of the 54 cases, in 4g
cases the Board.lo$t envisaged benefits amounting to ( 62.g4 crore a and the
major deficiencies noticed in six cases are discussed in succeeding paragraphs:

O Worked out at the me:r of tho iDoerest raae s on REC I*n. auuitJ A*ir1g;O0ttm
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Award of work rvithout detailed survey and soil t€st :

3.21 The Board decided (August l99g) to upgade the 110 KV substation at
Kundara and Edappon to 220 KV substations at an estimated cost of { 30.25
crore and I 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 ( 57.43 crore (Kundara ( 33.21 crore and
Edappon { 24.22 qore) and the scheduled date of completion 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
investing I 8-70 crore, due to non-completion of the associated line rvorks.

In the meantime the consaucdon of associated Loop In Loop Out (LILO)
line of Kundara substation was entrusted (May 2001) to Tata projects Limited
(TPL), Chennai on tumkey basis at a contract price of { l3.gg crore with
scheduled date of cornpletion as May 2002. The detailed survey and soil lest
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 onlv in
October 2003 involving a delay of 2l monrhs. TpL completed the line i,vori in
January 2006.

On completion of the above line work, the substation was commissioned
(January 2006) by installing six (33.33 MVA) 29 year old tsansformem removed
from Kalamassery substation, qverhauled and. transported at a cost of { 44.62

' lakh. The transformers eventually failed twice (February/lr,Iarch 2006) and were
not able to meet the anticipated load requirement (April 2006). Thereupon the
Board decided (June 2006) to shift three new 66.62 MVA transformers purchased

. in 2001 for t 1.87 crore, from its store at Kalanrassery io Kundara. Thus, the
earlier decision to install old transformers proved to be imprudent and resulted in
avoidable expenditure of ( 44.62 lakh on overhaul and transportation.

It was further noticed that work ar Kundara substation completed (March
2003) to thd extent of 80 per cent by investing ( 10.15 crore also could not be
commissioned (January 2006) due to delay in completion of associated KBndara
line arising from award of work without conducting detailed suney arid soil test.
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In the case of Edappon line, the Board retendered (January 2006) and

awarded the work for I 17.83 crore. The progress of line work was only 5 per cent
(January 200fl whereas, the corresponding Edappon subsration was 95 per cent
complete in March 2006 itself. Due to delay in bompletion of line work thi
investment of ( 8.70 crore had been idling since March 2006.

As per. administrative sanctions issued (August 199&May 2000) by the
Board, the capacity of Edappon substation was 200 MVA (2x100 MVA).
Transformers purchased (466 MVA) for Kundara subsration (440 MVA) at a cost

. of I 4.36 crore, however, was erected (March 2006) at Edappon substation
without obtaining Board sanction. This resulted in wasteful investment of 7 2.49
crore in the additional capacity of 266 MVA created and resultant interest loss of
t 1.60 crore * for the period from October 2000 to March ZO07 at the rale of 10
per cent per annum.

Delay/non-completion of the above two substations resulted in loss of
envisaged benefits through reduction in line losses amounting to ( 403.g2 crore
as per project report.

Non-synchronisation of work:

3.22 The Board decided (May 2000) to upgrade the Shoranur ll0 KV
substation to 22O KV including 4.26 km double circuit associated LILO line bv
installing t'wo transformers at an aggregate estimated cost of < 13.66 

".ore. 
Th"

target€d date of completion was March 2003. The work of substation and the
I,ILO line started during August 2000. After completion 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, yar.d
structwes and conductors since the Board did not synchronize the procuement of
materials with the execution of substation and line works: The substatton and line
works were completed (September 2003) and the substation was oartiallv
commissioned (September 2003) with one transformer and single 

"ir"uit 
I-U,O

line. Delay in completion of work resulted 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 [|er annum. The envisaged benefit to
consumers by way of better quality of power supply was also delayed. accordingly.

* Worked out ar tl|r mean df the interesr rates on REC loans availed duling 2002_2007.
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The Management stated (August 20qD that there was no deliberate delay in

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

problcm, court cases, objection from public and delay in acquisition of land' Audit

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

and acquisition of lands was avoidable through betle.r follow up action' Splitting

of substation and line u.orks into too many small contracts also contributed to the

delay in completion of work.

Delay in providing statutory clearances :

3.23 Based on the request (August 1993) of Travancore Devaswam Board

(TDB) the Board decided (October 1994) to coistuct a 66 KV substalion

(estirhated cost ( 3.59 crcre) at Thriveni and associated lines (12'30 Km) from

Pamba to Thriveni to ensure uninterrupted power supply with b€tter voltage in

Sabarimala Sannidhanam. The TDB agreed (August 1993) to bear 25 per cent

({ 87.25 lakh) of the estimated cost and remittcd (August 1993) ( 35 lakh'

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

at a contract price of t 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 thee yedrs

(June 1996october 1999), supply of towers and payment to contractor by the

Board.

The construction of substation comri. enced in July 1996 and was targeted for

completion in Decernber 1996. The contaclor stoPp€d (October 1997) the work

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

Board in effecling 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 Honble High Court of Kerala and

turther action to defend the caqe was initiated by the Board only in March 2003

involving a delay of three ycars and resultant idle investment of i 3.28 crore in line

works and interest loss of Rs. 98 lakh on the investrnent 8t l0 per cent Per annum'

The wort of substation was completed through alternate arrangement and

was commiseioncd (November 2005) after a lapse of more than nine years

(October lgg6November 2005). Delay in commissioning of substation rcsulted in

gtzl ?rr''
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notr.achievement of the envisaged benefits through reduction in line loss involving
revenue of ( 4.92 crorei. The Board also could not ensure the interest of
Sabarimala pilgrims by providing unintemtpted supply of better quality power ahd
failed to clairn I 52.25 lakh lowards 25 per cent cost from TDB.

The Manalement stated (August 2007) 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 @ecember 1994) to construct a 66 KV substation
on its own land at Nedumkandam and associated LILO lines (ll Km) from
Nirmala city to Nedumkandam substation at an aggregate esiimated cost of
| 6.42 crore. The site for substation under the control of Civil wing was identified
(August 1999) and handeil 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-Ianuary ZOO2). The estimated cost was revised
(July 2001) to | 7.22 crore. T\e work relating to LILO lines and subsration which
were scheduled for completioh in Juty 2001 and March 2002 comrnenced 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 or y to the extent of 70 per cent by the contractor up ro Aprit 2005.
Since the &awings of another substation (punnapra) was unauthorisedly used
(March 2002) by the As'sistant Executive Engineer of the Board, the above
foundation yard structure had to be demolished (July 2004) involving an
avoidable delay of 28 months. Therg after, the wort was carried out (November
2004) departmentally and the substation was commissioned (December 2006)'after 

57 months (March 20O2-Decembe.r 2006) of the scheduled date-

In the mean time lhe construction of (11 Km) 66 KV LILO line (feeder)
to the Nedumkandam substation (estimated cost f 3.0g crore) commenced in
January 20Ol and was scheduled for completion in July 2001. The work was
delayed by 24 months due to non-payment of rre€ curting compensation (January
2001May 2004) and for want of tower parts and line stringing materials

+ Wod(ed. our ar- 15 per cem per annu.D on investment expected b5r way of additional rcvenue due toreduction in lirc loss€s as envisaged by REC while sanctioning the toin.
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(November 2002!July 200D. The substation with line was commissioned

(December 2006) after an overall delay <!f 57 months (March 200lDecember

2006) leading to loss of envisaged benefit by way of reduction in line loss and

revenue amounting to { 4.57 crorer. Investment of ( 1.30 crore in the substation

remained idle for 29 months (July 20O'l-December 2000 resulting in

unproductive interest of t 31 lakh 0 .

Deviation from approved proposals :

3.25 The Board decided (October 1998) to deparsnentally consttuct a 33 KV

substation at Pathanapuram by installing two tansformen 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 trensformers intended for the subqtations were

purchased (September 2000) at a cost of ( 80 lakh. The 33 KV substation yard

structurcs were transport€d (Sept€mber 2000) to the site, eardmat was laid (May 
.

2001), column foundation and transformer plinth constucted (August 2001).

When constuction of control room was progressing (November 2001) the

Minister for Elecnicity and Minister for Transport, Govemment of Kerala,

convened a meeting of Board officials and decid€d to convert the 33 KV

substation to 66 KV as a lemporary measure with the intention ,of upgrading it io

110 KV in f.uture. The transformers available at a decommissioned substation at

Punalur were used in the 66 Kly' srrbstation. The substation was commissioned

(December 2003) with a reduced capacity of 4 MVA instead of 10 MvA'

It was observed that the decision (November 2001) to convert thq 33 KV to

66 KV substation without technical asse$sment rcsulted in increase in

transmission loss by 0.03 per c€nt in 66 KV as compared to 33 KV as per

t€chnical data prepared afterwards (June 2002); the expenditure of ? 34'24 lakh

on tlle construction of yard structures and masonry works for'the 33 KV substation

was rendered wasteful;and the Board also suffered interest loss of t 26 lakh on

the funds blocked in the transformers which rcmaincd idle for more than ftree

years (s€ptember 2ooGDecember 2003) till these were diverted @ecember

2003) for use in another substation.

Failure in timely selection of land

3.26 The Board decided (March 1999) to constrtct a 33 KV1 substation at

. Kallettumkara and associaled Single Circuit Line (11.5 Km) from Chalakkudy to

* Worlcd out at 15 per ced pet anluE ol irvesqEnt expected by way of .dditional r€veque due to

reduciion ln line losses as ervilaged by REC wtdle s&ctiorilg lhe loan.

a Wor*ed out .t l0 per cootJ lhQ mean of the i[tq€st mt€€ otr RE,c lo!!s svailed duriqg 2002-200?
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Kallettumkara at an estimated cost of ( 2.34 crorc in the land offered (December
1999) by a privatc pafiy for ( 16.26 lakh. The sche.duled date of completion of
work was S€ptemba 2003. For consuucting substatibn; land (one acri) offered by
Kerala Feeds Limited ftee of cost was not found (December 1999) suitable as it
required constuction of additional rwo Km of 33 KV line, three numbers of ll KV
oudets, etc., at a cost of < 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 tie ground that rhe land
offered by the privale party required earth filling at a cost of ( 30 l,akh, The
Board departmentally commenced the work in May 2003. After commencing 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
(Septemb€r 2o0lNovember 2005) due ro delay in deciding the site of substation
and providing materials. This had resulted in loss of envisaged benefits of
I 76 lakhr .by way of rcduction in transmission and distribution loss for
26 months.

Defective design :

3.27 The construction of 4.5 KM 110 KV DC tine from Kumbalangi to 110

KV substation Chellanam was entrusted (November 2000) with penta

Constructions at a contract price of < 39.91 lakh for completion by July 2001. The
de'sign and method of construction was changed (Decernber 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
design 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 approval
was not taken. The contsactor was then directed (June 2001) !o stop the work for
want of approval for the revised estimate which was gant€d (May 2004) after a
lapse of three years. The work was entrusted (June 2000 to the same conuacror
with a price escalation of rupees eight lakh raising the estimated cost to( 1.08 crore involving an additional cost of ( 6g.09 lakh and was completed in
December 2006. The substation was commissioned only in December 2006.

r Wo*ed. our ar 15 per cent.per antl|nn on inveshent expect€d by way of additioDal rw€nue due t0t€(rucron u une lo8ses ixi envisaged by REC while sanaioning the loao.
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It was noticed that the construction of line was delayed by five years and six

nonths (July 200l-December 2006) due to defe.ctive 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 exPenditu€ of
( 80.67 lah. Delay in completion of the balance work of line resulted in

investsnent ol t 80.67 takh 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 I 44.37 lakh O

Incomplete substations and lines :

3.28 As of March 2007, 76 departmentatly executed works of constuction

of substations and lines involving capacity addition of 2129 Nl\l A 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 tlrc targeled dates of completion were already over by

periods ranging from l2 to 66 months as indicated below:

Substation No Capacity in
MVA

Length of line

CKM
Delay in
months

220KV 36 - 5 t025 121.41 3666

110 KV 2T 579 262.68 t2-60

66 KV J 75 11.00 66

33 KV ^1 450 558.47 3660

Total 76 2t29 953.56

of the ?6 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 wck
was just initiated and in the remaining 45 cases the physical progress ranged ftom

l0 to 99 per c€nt. The Board has not analysed the reasons for abnormal delay and

slow progress in the completion of these projects indicating lack of monitoring by

the Board as already discussed in paragraph 3.12 supra.

aworked out at l0F ctnt pcr amum, the lneot of d|€ intetEst nt!. o! REC loa$ availed during 20022007
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As of March 2007 the Board had incurred expenditure of | 292.02 crorc on
these incomplete works. Loss of envisaged benefit, by way of itduction in line
losses adsing due to delay in completion of 73 substations up to March 2007
worked out to I 168.21 cmre.* A few cases of delay in completion of work are
discussed below:

3.2g The Board dscided (June 2000) to construct a ll0 Kv subsiation at
Thrikkodithanam (2x10 MVA) for an estimated cost sf ( 7.14 crore including cost
of land f 75 lakh. The project was scheduled for completion in March 2004. Land
for the project was identified (May 2001) at a cost of { 70lakh but not purchased
on the ground of high cost. Another plot of land was acquired (November 2005)
at a price of t 39,42lakh, The substation work remained !o 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 losscs aid additional rcvenue.as per project report during May 2001 to
November 2005.

Under estimation of llne work and change of design:

3.30 the Board decided (April 1999) to upgrade the 66 KV substation
Mavelikkara to 110 KV subslation and to construct.4.66 Kms of associaled
double circuit line @stimated cost { 11.58 crore) departmentally. The work of
substation commenced in December 2000 and sas targeted for c;mmissioning 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 2000 with an investment
of I 6.06 crore and had nor been commissioned (March 2007).

The reasons for non-comrnissioning were revision of earthmat design for
want of materials and initial underestimation of line work. Due to this there *as
blocking up of ( 6.06 crore on the substation work for a period of 2l months
(June 2005- March 2007) with eventual loss of benefit by way of reduction in
line loss and revenue amounting to I 5.65 crore# (March 2004March 2007),
Unproductive interest on blocked up funds amounted to I l. 06 crore I ..

t Wo*ed. out at- 15 per crnt per aDnul! on Lrveshe €xp€cted Uy *"y ot 
"aai 

i-a rwenue due toIeducdln iD liDe losses as envlsagcd by REC while sancioning the loL.
# Wg*ed.out at- 15 p"r c"* p"i aonur! oo rnveshent €xp€cted by way of additional rwenue due toltductio-n in lim losses a5 etrvtag€d by REC while sancrioning &e lot.
.lron(€d out at t0 p€r crrt per aruum, 6e oeaa of the iuEttst rates on REC loatls .vailed furing 2002-2007.
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Delay in completion of gas insulaled 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 completion in l99l-92

and consequent blockage of funds amounting to < 52.67 crore and interest

payment of I 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) Govemment of Kerala.

The substation at Kozhikode targeted for completion in 1993 was panially

(March 2004yfuUy commissioned (January 2006) and the two substations at

Thlruvananthapuram targeted for completion in 1992 were commissioned in

MaylJune 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-commissioning of the substations by 11

to 14 years are discussed below:

r Work of laying underground cable in two spans 4.35 km and 6.75 km in

rcspect of two substations at ThiruvananthaPuram was delayed by four

yea$ (January 2001-June 2000 due to delay in obtaining

clearance/approval from Public Works Deparfinent' Kerala State Road

Transport Corporation and National High Ways Authority. The abnormal

delay could have been avoided by constant follow up by the Board at

highest level.

. Wort of substation building at Fort Kochi was carried out by frve

contactors due to change of eontractors for various rcasons' Change of

design on four occasions rezulted in escalation claims, legal suite$'

terinination of contracts and delay of more than nine years (SePtember

l99A November 2004) in comPletion.

. Change of design of pile foundation, consequent escalation clsim and

termination of contract in respect of Marine Drive substation 8t Kochi'

resulted in a delay of more than five years (November 1997-January

2004).



72

. Woik of under ground cable laying in four spans of 3.85 km, 4.2 km and
4.3 km in respect of the fwo subslations at Kochi was delayed by six
years (January 2O0l-December 2006) due to delay in obtaining clearance
from Public Works, hrigation 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 @ecember 200G
March 2002) due to delay in obtaining clearance from Public works and
Irrigation Departrnents.

. Eight separate feede$ of ll KV cables for a total length of 19 km from
GIS substation Puthiyara (Kozhikode) completed (July 1998 ) at a cost
of ( 4.5 crore, remained idle for more 0ran five years (Iuly 199&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 Kocbi GIS Substation completed in
December 1999 incurring t 94 lakh remained idle for seven yea$ and
three months (December 1999-March 2007) due io non-completion of
the substation. Interest paid on blockage of funds amounted to ? 92 lakh
at 13.5* per cent per annum,

. Delay in commissioning of these five substations resulted in prolonged
storage of 16 numbers of imporred bushings purchased in 1992 which

. became unserviceable and the validity period of composite contract for
supply arrd erection of substation equipment with VA TECH Elin Holic
High Voltage BV, Netherlands expired @ecember 2002). On account of
this, the Board had ro import (October 2006) the bushings afresh by
renewing the contract for erection of equipments involving avoidable
expenditure of { 7.99 crore.

. Against the estimated cost of < 40 crore, total expenditure incurred on
these five substations stood at t 73.51 crore uD to 2007.

Loss of potential generation:

3,32 The power generated from four{f# Chinese aided (micro hydel) hojects
were proposed (August-Decemb€r 2OO2) to be evacuated to Agasthyainoozhy
11U3111 KV substation rh$ugh Chembukadavu-Thiruvambady 33 KV sinsle

I BorrowiDg int r€st rat! tor the poj€ct

I *:T*he* suge-l (2.7MvI), stag.-[ (3.7s Mw), UruEi str8e.r CJ.7s Mw) alld slag€ rr
(2.,roMw)
* chFmhrkedavr Rtarp-T r2.7Dfw1. stace-r' ri.7s Mw]- Ilnmi sielp I /r.7s lv{!n ani rteca Tr



73

circuit line, Thiruvambady Agasthmoozhy double circuit line and

Urumi-Thiruvambady single circuit tine 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 due to ROW disPutes forced

(May 2004) the Board to evacuate power generated ftom these Project$ in

2004 monsoon season (May-December 2004) through 1l 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, tr and Urumi U had to be

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

4l days at Chernbukadavu I & tr and 104 days at Urumi tr' Thus' due to failure to

underlake line works in tirne the Board suffered r€venue loss of ( L88 crore on

6.06 MU of power not generated at the average sales realization of I 3.11 per unit

for 200,1-05.

. 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 ocaurred in deciding on alternate substation at Thiruvambady

(February 200GDecember 2002), surveying alternate route (SePtember

2002-April 2003) and reverting to oriSinal route considering the increase

in expenditure.

Non-compliance with mutual obligations:

3.33 The Board decided (Sept€mber 2001) to install 350 MVARO shunt capacitor

in fifteen 22O11ry66KV substations in the State on turnkpy basis' The proposal

envisaged reduction of line loss of 19'859 MW equivalent to 28'954 MU per

annum, with a capital investrnent of ? 8.32 crore. The tumkey contract was

awarded (Dec€mber 2001) to Sh€em Capacitors, Kolhapur at a Price of

{ 8.48 crore. The work was scheduled for completion in May 2003 but completed

during March 2004 to Dec€mber 2005. The delay was due to various reaso{rs

such as delay in execution of agreement with the contractor, approval of drawings

and handing over site to the contrastor. The delay in completion ranged

between 300 to 940 days resulting in loss of savings of 51.1996 MU equivalent

to ( 15.07 crorc.

I MVAR = Mcga Volt Ampete Reactivc

?gartol;'
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On a further review of the p€rformance of the capacitors installed in fifteen
substations it was observed that in thre€ ll0 KV substations at Chalakudy,
Sasthamcottah and Kunnamangalam, the capacitor banks installed werc not
working or tipping off or switched off due to over load, leakage, problem with
the relay, etc., with the rcsult the capacitor banks were- out of service for
730 days, 576 days and 536 days respectively during April 2004 to March 2002.
Loss of envisaged savings due to failure of capacitor banks was ll.6g3g MU
equivalent !o revenue of ( 3.63 crore as per project rcport

Non-adhetence to transmissioo and distribution loss norms :

3.34 Based on the MoU (August 2001) between the State Government and
GOI the Board had initiated various sy$tem improvement measures such as
addition of transmission lines, substations, distribution transformers, capacitors,
anti-power theft activities and metering of transmission and distribution
tranrformers with a view to reduc€ the Transmission and Distribution (T&D)
Iocses io 17 p€r cent by December 2004.

Due to various measures taken by the Board, the T&D loss was reduced
from 30.4 per ceit in 2002-03 to 23.4 per cenr in 200602. When comparcd to
the targeted loss of 17 per cent the shor$all in reduction of loss of 6295,25 lrgJ
(including transmission losses 685.78 MII) of power involving revenue loss of( 1899.43 crore during 2002-2007, mainly due to delay in implemenlation of
transmission system improvement works as targeted.

The Management stated (Augusl 2007) that the main reason for maximum
T & D loss in the State was high ratio (l:6) in respect of high tension and low
tension lines as comparcd to ideal ratio of 1:1 arising from nature of topography in
hilly areas and dispersed pattem of housing. The Board also agreed that intensive
measures would also be taken to rEduce T & D loss in future.

Short account of power purchases:

3.35 On a comparison of the quantity of power purchased from Central
power stations reckoned for working out T&D loss with energy billed during
2002-2006, it was observed that th€ quantity reckoned as purchases
during 200104 and 200$06 werc lesser lhan rhe guantiry billed and.paid for
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(Annexure 20), resulting in short account of T&D loss by 209.23 MU (1.54 per

cent) in 200i06 involving aggregste amount of ( 64.65 cmre. Du€ io this the

achievement against reduction in transmission and distribution loss as reporrcd in
the Annual Statement of Accounts docs not convey the conect position. The

Board had not investigated the above short-account of quantiiy of power

purchased.

The above. matters were reported to the Covemment (May 2007); the rcply

had not been received (Septcmber 2007).

[Audit Paragraphs 3.1 to 3.35 conained in the report of the Comptroller and

Auditor General of India for the year ended 3l March 2007j.

Noles furnished by Covt. on Audit paragraph is given in Appendix tr.

The Committee enquired about lhe operation and maintena[ce of
transmission system in northern, central and southern region of the state and the

activities in the transmission sbctor. The Directior (Transmission), KSEB explained

that National Electricity Policy Plan of 2005 consisted of generation, transmission

and distribution s€ctors which arc i erlinked. Central Elcctricity Authtrity
prepared detailed Electricity Plan based on the National Elccricity Policy, 2005.

The original intention was t9 export power to various parts of India on the

assumption that by 200&09, the Southern grid will become power surplus. Based

on this, Power grid Corpor*ion of India laid interstate lines. But by 2008, the

situation changed and other s€ctors became power surplus and Southem grid

tumed huge power deficit and only in 2015, the interlink between Southern grid &
North East-West grid could be completed and power transmission materialised-

The witness added that the Raichur-sholapur line was iniended for

ffansmission of 400 MW based on a thermal plani situated in that tegion. But

now 4000 MW is transmitted drough that line. The power production out of gas

discovered in Krishna-Godavari Basin also did not materialize due to vatious

issues.

The witness informed that the Central Electricity Authority conducts power

surveys periodically and based on the dernand so arrive4 tansmission disaibution

system of the stalp is planned. The stat€ has not yet lEached the demand calculated
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in the Power Survey on 20i116, lhe forecasted demand was 4386 MW while the
expected demand is 3900 MW only. The pmjection of power Survey are
v€ry much conservative. Demands are arrived with a projected growth of 5%.
But in Nonhern Sectog, the actual increase was 13% which was not exDected.
By 202G21, the projecred demand would be 5254 MW.

Maxirnum demand is from Ernakulam 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 arc produced within the state. The most critical element is how to bring
electricity from ouride. This happgns mainly through Kaniyambatta link
(Wayanad), Palaktad, Edomon @athanamthitta), Mysore-Areekode link. These
links arc 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 next 5-6 yea$, 1000 MW imporr capacity generation has to be
planned to avoid crises. Kochi-Edariron line, if commissioncd can bring 500MW
of electricity.

Kochi-Edamon line. The witness replied thar locat issues with r€fercnce to laying
of line is thc main problem and in the case of Mysorc-Areekode line, Kerala part
is complete but therp ivere some objections from plantation owners in Kamataka
but finally widr Police protection the electric line was laid and charged. The High
Tension, Erha High Tension and Transparent tines could not b; laid throuth
cable. The Right of Way for 2?;0 Ky line is 35 m & for 400 Kv line is 70 m.
A power highway can be created only when a link between Mylatti (Kazaiagod)
and Areekode Madakkathara is obtained. Being a d€nsily populated staie it would
be practically impossible ro acquire land of 90M width and to obtain full Right of
Way clearance. To lay 400 KV line through the Righr of Way of 220 KV line
hasnt b€en experimented in India yet, but studies and experimentation is going on
with reference to lines above intemal 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 thc mismatch between the five year
and annual plan of the Board consequent on the intrcduction of d.e-centralised
process ftom 2O0V2009, the wiel€ss replied that Five year plan targets prepared
for longel times requircd conection for actual implementation on alear.to year
basis. The committe€ obs€rved rhat the Board did trot prepare State Electricity
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Plan forecasting demand, generation' Power ' purchase, transmission and

distribution. Moreover, the Board never had a perspective plan based on load and

energy forccasts for the next ten years despite SERC directions for the preParation

of pinpective plan' The committee Pointed out that the Five Yeet-Plan lost its

relevancr by thi imptementation of annual plans which are formulated not keeping

in view of the target fixed in Five Year Plan.

When the Committee enquired whetherany action was taken by the Board to

formulate stat€ electicity 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.

2.1.1&Transmission network and its growth :

The Committee enquired about the shortage of transmission infrastructure

and ransmission 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 Audimr General of India'

2.1.11-Transmission constraints in Northern Kerala I

The Committ€e enquired about the measures takgn by 
- 
the Board to

overcome the shortage of transmission infrastructure prcvailing in the oorthem

districts like Kasaragod and Kannur. The witness replied that since the

transmission line was going through Uduppi Mangalapwarn Town from lhe

generation point of Uduppi, state of Katnataka did not get the benefit of

Uduppi-Maylatti line and permanent solution of this issue wab a 2000 MW coal

plant at Cheemeni. He added that out of 102 cancelled coalfields' Baitharany

coalfieldwagsituatedin50boalficldsandtheBoardcouldapplythecoalfi€ld
only when there were constraints and the Board should r€tum it with fine if the '

Board cannot start the power generation after getting the coalfield'

2,1.12 When enquired about the audit para' the Secretary' Power dePartment

pointed out that in electricity plan, transmission projects and power projecs

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-Ar€ecode lin€
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alone could be fulfilled. The capacity enhancement of the line could only be
possible if new generation link comes at Mysore region. Since purhur 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 to
construct new lines to bring power to Kerala. Since it was not practica.l to use
power from outside Kerala, internal generation through gas or coal projects was
much essential to overcome tlle power crisis, and for that the Board had to depend
on either coal or gas.

- When the committee enquired abour 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
pollution. Moreover, since the coal was transported through ships, cost would be
less. To a query of rhe committee, the witness replied thatlven though Snpi f,r.
cleared the Uduppi-Mylatti line, Karnataka rais€d objections against this project.

The committee remarked thd due to various factors under and beyond the

:ontrol gf the Board, many projects were getting delayed. Therc were various
Central-State-Political-Environmental_public o*-"n"r, interlinked facton
influencing this.

The Accountant Cenera! pointed out that frequent change of plans and
proposals resulted in delay as in the case of Madakkathara projeclts

The committee criticised the Board in not replacing a nonfeasible
transformer which resulted in an explosion. The witness rcplieJ that there were
issues regarding switching off of lines during repair. Even though the Board
expected !o take power from 12 Kms of Mysore-Areekode line ai the time of
switching off of transformer it could not be materialised and the transformer to be
repaired was kept functioning resulting in explosion. Moreovcr, 4oi6}% of
equipment used in the transmission systems were old and had to be rcplaced.

The committee also enquired whether officers were liable with respect to the
explosion of transformers at Madakkathara. The witness replied that eventhough
measures werc taken tb replace lhe transformer, that was not fruin .



79

2.1.l}Project Management of transmission system :

The commitiee enquired why the Board did not follow the recommendation

of the Task Fcnce which was constituted by Covernment of India on transmission

projecrs. The witness replied that the task force committee a! the commencdment

of'a project directs KSEB 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 pro;ect. But on seeing the practical difficulty faced in the

field at the lime of land acquisition, they came uP with sugg€stion to alter

alignment and design.

2.1.14 & 2J.l5-The committee observcd that despite the guidelines of Task

Force Committe€, 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 work etc.

2,l.l'Failure !o complete evaluation works for a major project due to

- rtransfer of own land lo a pdvate firm.

The committe€ enquire{t wby 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 rvork after a lapse of one year from the transfer of
tand which resulted in the payment of t 6.10 crore towards transmission charges

. for the idle station to PGCIL: The witness replied that r€garding the transfer of

land to Smart City, the Covernment 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 tlre Board conducted survey in time an amount of ( 6.10 crore

- could have been saved by the Board.

2.1.I7-Idling of SS/ and line due to don-receipt of ROW :

Th€ 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 subctations. The witiress rbplied that even though the sub stations were

made on the basis of the hope ttrat electricity line could be drawn, it became idle
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due to the objections of persons and due !o the failure of laying of Kochi-Edamon
line. He sdded that since the Board lacks large generation projects other than 2
MW and 3Mw, it coirld not be decided by the Board to start the work of
substation only after the completidn of lining. Moreover, even though the Board
earlier awarded the work by tender process, according to the dircction that tender
process and land acquisition process should be completed simultaneously, now the
Board decided to invite tend€r 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 management :

When the Committee enquircd about the lapses in various projects,
the witness admitted the lapses occurred in Kattakada, Rannlperinad and
Punnappra-Mavelikkara proje€ts.

2.1.19 - Mismatch between Geleration Capacity and Transmission facility.

2.1.20 - Performance of transmission system

2.1.21 - Transmission capacity

2,1.22 - Adhetetce to standards in Sub-station

The committee notic€d the audit observation that out of the capacitors which
w€re intended to set up voltage during operation, about V3 of the capacitors w€re
not working at all and more oyer, altemative feeding arrd,ngements were not
implemented. The witness replied lhat damaged capaciton were rectificd later
and the capacitors bank which were intetrded to corr€ct tho voltage if there was
any shortage in voltage, were activated only according to the directions of State
Load Despatch Centre or Southern Region Load Despatch Cen$€.

Main!enanc€:

2.1.23 - Performance of Transformers

2.1.24 - Transformers failures

To a query of the Committee regarding perfomance of transformers, the
. witness replied that since trsnsformers were purchased from TELK and KEL

based only in Ll rates quoted in tenders, quality problems occurrbd_ 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. 1.2 5-Performance of maintenance wings

. when the comminee enquhed about the deficiencies in the mainknance
win& the witness replied that shortage of staff and modern equipments were there
at all the three wings of maintenance. viz., equipment testing, re'lay ana tines.

2.1.26lnstances of poor maintenance including non compliance with pET
directions

2.I.27-Instances of delay in repairs

The committee enquired whether the Board took necessary sleps to marntain
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 lin€ wire maintenance of
high voltage transmission lines. He added that transfer of trained tearn adv€rs€ly
affected the mainlenance.

2. 1.28 -Transmission losses

With regard to the transmission loss, the Secretary replied thar energy from
g€nerating station was colrected through Exbus and whe; it rcached the stale
border, transmission loss had alrcady occuned. He added that since the loss
occurred on the way, lhe 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
' 

,. llrn the committee enquired about the Grid Management, the wihess
replied that the overall grid management did not come under the contror 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 contriol room cannot be upgraded by the Board
alone since it was interconnected. He added ttrat as the transmission .was
connerted to the main gdd it was the rusponsibility of the Board to i-ptemeni
SCADA in the disaibution system, but in kansmission system SCADA is to be
upgraded jointly by the Board and RLTC.

1gr.{ro,r.
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2. 1. 3o-Disaster Management

The witness to a query of the Committee informed that disaster 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

it in all major stations.

2.1.31 Inadequate facilities for DM

2.1.32-Elergy Accounting and Audit

When enquired about energy accounting and audit, the witness informed that

since installation of 0.2S class m€ter, CT/PI, 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 of the Government of India, thb Boar'd

planned to make the energy accbunting to 0.2S class meter accurately by

submitting a request and utilised the said fund for this purpose.

2. l. 3lFinancial Management

2.1.3+Element of cost

z.l.3iAvoidable expenditure and non-realisation of dues

When the committee enquired about the pdyment of { 13.69 crore on

compensation towards unavailed power allocation and non-realization of dues, the

wibress 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 ii to the 
-

Board and the Board was forced to pay the amount, the committee remarked that

extra burden arising out of this, must be borne by Cenhal Govemment.

The Audit pointed out thar in the case of lines consfucted for Koodamkulam '
projects, the benificiary states were forced to bear the cost even if it had not been

materialized.

2. L 36Material Management

2.1.37 -Purchase of hansformers in advance of requirement
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2.1.38 -Non finalisation of tender within rhe validity period

The corirmittee enquircd why the Board did not finalize the t€nder within the
validity period, which resulted in an avoidable expenditure of ( 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 n€xt tender, the Board had ro pay excess
amount of ( 30 lakh. The Committee criticized the Board for not ratin! timety

, decision. The Secretary, 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 fulr time Directors. He added
that.after taking the decision, delegation of power had been enhanced by the, Board.

2.1.39-Failure to reform purchase wing

When the committe€ enquired about the failure of the Board to reform its
purchase wing, the witness informed that even though developed softwarc for the
modification of purchase wing had been implemented in distribution wing, it
could not be implemented in the kansmission wing,

2.1.40 Monitoring and Control

When the committee enquired about monitoring and control, the witness
informed thal 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 iould eover only almost
30 subsbtions. The committee remarked that impropei monitoring would affect

, 
the overall efficiency which rcsulted in accidents and power disruptions.

2.1.41-Duty rimings ar SSs

Regarding the duty timings at substations, the committee pointed out that
reduction in the number of shifts by increasing the duration of shifts adversely

' affecrcd the efficiency, quality of performance and monitoring.

2.1.42-Comparison vrith best practices adopted by PGCIL

With regard to the comparison with best practices adopted by pGCIL, the
, witness informed that re-capital investment should be necessary in order to

modemize or improve the level of functioning of the Board by adopting modern
techniques or practices of PGCIL.
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2.l.4}Failurc to unbundle KSEB

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

2.1.4,|-lntemal Control and lntemal Audit

When the Accountant General pointed out that the Internal Audit Wing was
not functioning well in transmission sector, the committee suggested that the
Board should take necessary steps to strengthen the audit wing.

4.10 ( 2007-08)

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

3.1.135 (200G07)

The committee observed that transmission system improvement scheme of
the Bsard could not achieve its aims due to the belated decisions, deficiency of
proper contract and delay in acquisition of land required for substations and
transmission lines. The committee remarked that if the Board paid a little
attention in financial mandgement, the payment towards interest could have been
avoided.

Conclusionr/RocoDmendrtioas

l. The Committee observes that in 2008 all power grids in India except
Southern Grid became power surplus as €xpected in the Electricity plan of Central
Electricity Authoriry and the Southern grid tuned highly power deficient. The '
Committee finds that it vi'as due to the laxity in formllating the plan according to
the Central Electricily 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 regar{ should be
re-examined with respect to the change of situation and it should be upgraded
from time to time.
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2. The Cordrdttee 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'

3. The Committee observes that there exists a shortage of transmission

infrastructureinthenortherndistrictsofKeralalikeKasaragodandKannur.The
commitiee directs to fumish a rletailed report to the committee regarding major

problems faced by the Northem districts of Kerala such as lenglhy feeding

circuits, weak transmission network' poor inter-staie connectivity' etc'

4. The Committee Pointed out the inexcusable lapses that ocrurred in

Kattakkada, RannlPerinad and Punnappra-Mavelikkara Projects' The committee

directs that KSEB should immediately submit the details of the officers

responsible for suchie:ious lapses so as to fix liability upon them'

5.TheCommitteenoticesthataboutone-thirdofthecaPacitorsinstalledat
various substations were non-working and also notes that altemative sources of

feeding were not arrarnged 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 subslations was that

their quality were not up to the mark. Therefore, the Committce dirccts that the '

Board should refrain from installing substations, including 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 occurence of transformer

failures and also remarks that quality should also be made a Param€ter along with

the price while procuring transformers th-rough tender process'

?. The Committee is concerned about the deficiencies noted in the

maintena[ce wings in KSEB. The Commitree 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 pro€urement of spare Parts' The Committee also noticed

that supplier's service engineers were not available for Prompt repairs as they were
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not bound to do the service because suitable clauses for subsequent rcpairs after
installation were not included in the purchase order of equipments.

8. The Committee views all these lapses seriously and sternly dirccts the
Board to take preci$e steps to avoid delay in maintenance, .*" .*"- ,"ir*i
€qulpments which is beyond rcp1r, rnut" available servige engineers in time byincorporating suitable clauses to that effect in the purchase o.i"rru*"."n, *othus ensurc proper maintenance of hansformers. The Committee directs the Boardto upgrade bchnology and acquirc modem equipments required for themaintenanc€ wings of the Board necessary for the better functioning of the prcsent
system in KSEB.

9, The Committee recommends that adequate taining in latest technology
sho_uld be provided to the existing $aff The Committee obierves tbar a payment
to the tune of I 13.69 crore was forced on the KSEB u, 

"ornp"o.ution 
,o*rrd,

unavailed pow€r allocation. The Committee views this a, u u".ionfui. p.u"ti"" tocompel. KSEB to pay to PGCI-/SRpC for the power it has not utlli"eA. Since thisls not an issue that could be solved internally, Committee is of the view that thismatter must be brought to tbe notice of the Cenke and discussed during general
Plan.

_ .. 
t0: *" Commiftee expresses dissatisfaction at the Board,s delay infinalisation of tenders within the stipulated period which resulted in an avoidable

expenditure of ( 30.01 lakh. The committee directs the Board to be vigilant andavoid delay in tenddr processes in future.

1l' The committee expresses its appreherrsion over the rcductron in ftenumber of shifts at KSEB substations and observes that increased duration ofshifts adversely affects the efficiency and quality of prformance _; ;;;;
The Commiftee suggests that the Board should eithercnfor"" t.-upprou"O Cutytime or formulate shift duty of g hour dlrations.

12. The Committee remaris that the decision with regard to unbundling ofKSEB info separate profit centres for the 3 functional *"u, ofl ,"n"ruuon,transmission and distribution should be tak€n by the Board itself.
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13. The Committee observes that the Intemal Audit Wing of the Board was

not functioning prope y in the transmission se.tor. The Committee suggests lhat

the Board should take nec€ssary st€ps tg sirengthen the audit wing.

14. The Committee observes that the aansmission syslem 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. The Committee points out that the failure of the Board to provide

uninterrupted b€tter 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,
26th Apnl, 2017.

C. DTVAKARAN,
Chairman,

Commiuee on Public Undenakings.
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APPENDX I
SUMMARY OF MAIN CONCLUSION/RECOMMENDATIONS

sl.
No.

1

Para

No.
Department
Concemed

Conclusions/Recommendations

l4
I

| . _ ft" Comminee observes thar in 200g all power

lends in India except Soutliern Grid became power

lsurplus as expected in the Electriciry plan of ientral
llfectriciV Authority and rhe Sourhern grid runed
highly power deficient. The Commifte€ findi thar it was
due m_the laxity in formulating the plan according to
the Central Electricity plan and its improper
implementation. The situation indicales 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 thel
change of situarion and ir should be upgraded from time I
to time. I

;hortage of transrirission infrastructure in the northern
Ustricts of Kerala like Kasaragod and Kannur. The
lommitte€ directs lo fumish a detailed report to the

]om1nittee.. 
regarding major prciblems facid by ttre,Iorthern districts of Kerala such as lengthy feeding

ircuits, weak hansmission network, poor in,"r-rtutJ
onne4tivity, etc.

2 J

l'
1

.,

Power

Power

5 Power

t:
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4 Power The Committee pointed out the inexcusable lapses

lhat occurred' in Kattakkada. Ranni-Perinad and
Punnappra-Mavelikkara Projects. The committee directs
that KSEB should irnmediately submit tlle details of the
officers responsible for such serious lapses so as to fix
liability upon them.

5 tr Power The Committee notices that about one-third of the
capacitors installed at various substations werc non-
working and also notes that alternative sources of
feeding were not aranged at sub-stations to maintain
supply/avoid failure of the stations in case of failure of
one source. The Committe€ understands that one of the
main rcasons 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 insralling substations, including
capacitor banks, that arc $ubstandard.

6 6 Power The committee con$iders transformer failures a

serious issue and directs tlre Board to take €ffective
action. to reduce the fate of occurrcnce of transformet
failures and also remarks that quality should also be

made a parameter along with the price while procuring

transformers through tender process.

7 7 Power The Committee is concerned about the
deficiencies not€d in the maintenance wings in KSEB.
The Committee is also worried to note instaices of
accidents which resulted in loss of life and also notes

with concem the delay in rcpairs due to delay in
procurement of spaje parts. The Cormittee 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 repain after
installation were not included in the purchase brder of
equipments.

ttlzarz.
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8 8 Power | fr. Commirtee views all these lapses seriously

land stemly directs the Board !o take precise steps to

lavoid delay in maintenance, make sure to a"plua"

leguipmena which is beyond repair, make avaiiable

lservice engine€rs in time by incorporating suitable

lclauses 
to that effe€t in the purchase order/agreement

lano tnus ensure. proper maintenance of transformers.

lThe 
Committe€ directs the Board b upgrade technology

land acquire modern equipments requircd for the

I 
marntenance wings of the Board necessary for the better I

ltunctioning of the prcsent system in KSEB. I

I Th" Committee recommends that adeouate I

training in latesr technology should be provided t; the I
existing staff. The Committ6e observes that u ou"rn.nt I

to the tune of ( 13.69 crore was forced on tn" fS'eS ur l
compensation towards unavailed power allocation. Thel
Committee views this as a very unfair practice tol
comp€l KSEB.to pay io pGCIUSRpC for the power itl
has not utilised. Since this is not an issue that could bel
solved internally, Committee is of the view that thisl
matter must be brought lo the notice of the Centre and I

discussed during general plan. 
I

9 9 Power

l010 Power The Committee expresses dissatisfaction at the
Board's delay in finalisation of tenders within the
stipulaied 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.

1l lt Power _ The Committee exp.esses is apprehension overl
the reduction in the number of ihifts at KSSB I

substations and observes that increased duration ofl
lhifts adversely affece the efficiency and quality ofl
rerformance and monitoring. The Committee suspests I
hat the Board should either enforce the upprou.J-dotu I
ime or formulate shift duty of g hour durati.,,,. ' 

I
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t2 t2 Power The Conginee rcmarks that the. decision with
regard to unbundling of KSEB into separate profit
centres for lhe 3 functional areas of generation,

transmission and disAibution should be taken bv tbe
Board itself.

13 13 . Poryer The Committee observes that the Internsl Audit
Wing of the Board was not fiinctioning properly in the

transmission sector. The Committee suggests that the

Board should take necessary steps to strengthen the
audit wing.

14 t4 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 unintemrpted better quality power

supply to targeted consumers was on account of lack of
adequate planning, monitoring, coordination and

abnormal delay in commissioning and completion of
scheme.
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Anreruni 7

.'itltement showing Tr,rnsmlssion Netwoik of Kcr.h Ststc f,lcatricity 8o.rd
.nd its grorvth

\Referrcd to ia p!rcgrutn l.l,I0)

,0rGniron-!, L

Addili0rF pldnred tor thc yrlr

lctual adiitioi duriry lr. r-rtr

Ar the cnd ot thc ycru {t 1r r

,r,,
ror.'..

-.',

-l{(ll,,

t0a5i;

]{r.jl;

llir 'il
llltll ll )i

sr.n,d6 l0 ssr rrtjcr rsr upg!

ALtIF en.r ',rrhe va, rr'{l

At lhecnl 'l Lhe yrar 
"-{r

Slorl{.ll in additons (2+l-l)
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Annelurc 8

St.aement shorving trsnrformer f|ilurer in Kerrh strt€ Electricity Bo.rd
(ReIefted to in pangraph 2.1.24)

(fd.|! SS)

(|lLd
027SS)

027 SS)
' lile

o 27 SS) (l27SS)

2m7-08 721 3 0.01

2m8-09 764 5 0.04

2009-t 0 198 j 0.5s

2010-ll 858 2

201t-r2 886 6 2_62
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Annerure 9

Details ofexpenditure rnd cost pet unit oflrNnsmission wing in
' Kcrrh Stat€ 8l€ctriciq Board

(Rcfefted to in paragryth 21.34\
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Annerur€ 15
(Relered,o in Wagaph 3.8)

Slatcment showing tr.nsfonncr crprcity, inslrlled crprctty fa. trrnsmission, tength of
trsnrmission llncr, total power hendt.d, supptied and trlnsmbsior loss tn

Kerah Sta.r Electrtcity Board for rbe tive yerrs upto 2005-06

SL
t002{3 2003-{x 2004-05 2005-06 200G0? '

Imnsfom€r @pacity-
.r0o/220, r0/66Kv (MVA)
l3KV iMVA)

10915.00

r90.00

! rr26.90
. h0.00

12472.00

180.00

12536.40

465.00

t:564,00
510.00

h)ialled capac'ry 400/220ll I 0/66KV

:i3KV (MW)
9823.50

t 7l.00
10i,.t4.21

t:t4,00
I 1188.80

142.00

t\282.16
4l1i.50

I I107.60
.159.00

I Bnsmssion lLnes (CKMS)
,t2oKv
I IOKV
Ii6 KV
]3 KV

25'17.89

3554.r4
2933.08

252.85

.1.1i2.15

1|0.64
re13.3l

r58_92

t594.15
J802.50

1948.31

530.69

2651.00

r8|6.00
29a l 00

647.00

2?154.00

tli75 00

2986.00

715.00

(Million unrts(MU) available) t2544.96 t2143_43 121r1.34 l3t t(i.21 14794.0(
! otal un'ts slpplied for dsrribltron
iMU) i 1854.r6 r173t.24 12558.05 l4(J98.06

6 j mnsmission loss (MLD (a-5) 690.80 582.10 578.16 700
'rrarsmissron los (per.aai rc-a) 100 5.50 6.04 4_72 4,40

E TrrmmissloD loss h exce$ otmrm
1E8.40 2lE.(Xl 88.?e 52.56 108.03
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Anrexuru l6
(Refered to in pdraeruph j.9\

Staa€mGot showing physical targch .nd .chicvements oftrrnsmissior
syst€m improvemena work! i|r Kcrrla Statc l]l€ctririty Board

New Subrtr tlons (al

220 KV 665.00 200 0

IIOKV 36 1249.00 575.74 l] (J0.1 288 O0 12-1,) :34.77 (4 t)

66 KV l5 269.90 198.t2 | (13) 125.!r (46) ,t.0rt /J6l

13 KV 143 1340.00 17 7 |.96 a55.O0 (27) 12 26 (2e)

Toial 197 1523.90 !548.02 69 (-?5) 164.00 (22) ltt9.ll lJ_?)

}tl ofsu bstations (i,

220 KV I817.50 249.94 I t27t 277.5r (15) lrrlt ttb)
110 Kv 36 1466.00 389.S2 | (J t) 319.Olt (26) :84.00 (7t)

66 KV

Tot{ 47 3303.50 6J9.4 6 l4 (30) 6s6-so (20) t2t.1t (5t)

Crp.city er

220 KV 6 I137.50 3 (so) t80.0o (16)

TIOKV 52 I I 15.50 19.20 28 (54) 4',77.40 (43)

66 KV 1 594.00 8.30 0

Total t847.00 21.50 3r (48) 657.,10 (23)

Ov€rall P€

220 KV 20 3640.00 251.94 6 (30) 457.5\J (13) ]9.'11 (16)

IIOKV tz4 1830 50 984.46 52 (1t) tl44 4t) (30) tt811 (t3)

66 KV 22 861.e0 206.62 ll (50) t25.O0 (t4) 72.O'd (35)

]3 KV t43 1340.00 117t.96 45 (31) 355.4C (26) 5t2.26 t29)

Total 109 9674.4n .1214.94 lt4 (37) 20ar.90 (22) tt42.a2 6s)
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Annexure I7
&cIenzd to itparagruph .t.11,,

St!trmcna stowlng idtc iDvesrmcntduc ao mis-mraclr i|| corstrucrion ofsubshtion and tineworks ir Kerala strtc Elcctririrv Boerd

sl
N.m! ef8lrb3r.dotr / tine idlhg

one 33 xv .qtna,rr-runnmk{rmj,liii
116 Kni @mpleled ir Julv 20ol t0 ! ::? Non compl€rion ol lS Kv

Substatrotr !D ro Mav 2004'rwo lincs t3 KV puloartriol -

Koppam and pulmnrhol-
lvlakka.aparamba complered ur
Dcccmber 20{O ed October l00l

4IJ

]IJ

Non corulerion of PulanaDthol
and Makkaraparamba
$rbslatros up to Decemb.r 200:l

l 110/33/l I KV Agasrliaft@zny: 90
p.f c€tr, con)pletcd nr S€prdter 2001 JO i lli

Non compt€tjon of 8 K,rs;-

Agasthramoozly Lne up b July

I t0il3 Kv Kolrargodil-F 
-Nflthlldrada,l3 Kv Koduvayoor: 95,.r .enr .ompbr€d in March 2002

2l 2.)ll
Non completion ofl3KV
ftalsnssron turcs up 1rJ

D!€embe.2003

5
3l KV KadakLat: 50 pe, cerr
c,,tr'pleted in February ?001 26 l tit

Non conplenon ofl3 Kv lne
tmn) Kilimatror m Kadlkhl up

6
33 Kv Thadrckode: Coniplercd rn
rlourry 2002

Non complerion o, l3 Kv l,nc
up to Novenrber 2002

3:l KV Chavakkad: Completed m
octobe.l2002 30 lrJ

Noii compteriou of 33 K-
Gur!vayoor-Chavaktadlne p
ro April2005

33 Kv Pauiklad: Co plcrcd n Aplt
t6

Non completion ot 3l Kv tin;
{rod Ollur ro Pardk}a{i up ro
tlugusr 2001

3-1](V Pnhur Cotrpleled h Apdl ll l S?
ll"n comptetion or :i rErn-
fron OIlttr 1o Plthur up rd
March 20O]

l0 l l KV Kongad: 90 p?/ .e,r conrplded
D March 20Ol ll a.nt

Non complerion ot tl KV t;-
fro,n Parali ro KoDgad up ro

&gember 2005

ll 3-r KV Karpannnsalo complercd in
Mav 2001 28

Non-compl€rion of3l Kv t,i-
Kuipamngalam up ro
Sgten$€r 2005.

li 5l

rn,{,.1
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Atrnerurc l8
t Rqenedto ltt paru$apn 3.11)

Strtemcna showing ldle invertrncniduc to tnl'-. _- Frrltch ltr ron*ruction of f€eder iubltrtions uo

t

sl f..d.r trbrt.alo! (No. oa
trr$lorDe.! |rd crp.day) (&rn

2l}d'
.l l0/31 Kv ollur (2.t6 MvA)
oompl.tcd in AUs1$r 2001 ).57

Auglsl2003
Ongoing 67

2

rrra4h 200.J l9
MVA) 96 per .e,, conrpt.red x, M3v
2001

2.4Q
falappuka.! l

l4

3
I l0/]l KV vataFF6d (2.16 M\ A)
v) p'f..tr, cmptered in Miy 2,r0l 2.80

)ngoing
KaipanEnsalam 28

5

&prcmb<r 200t 28

I l0/33 KV Chatalkldi {2 * l6 M v A)
90 per cent cmptebd ia May 2(t\t3 3.02

Novemt€r 2005 l0
Ongotng

Venikulanger Onsoing

Ongoing
I I0/13 KV V')ytrr (2.16 MVA) 80

P?r .€'t comptcred in May 200j 1.52 lundukad

6
46

completcd D Novembd 20Ol |.71 Ch,ral*!l

'| I l0/ll Kv Koorhnad ( | . 16 Mi./ At
compl€ied in Jm€ 2002 t.78

Tluithala Decernb€r 2002 6
D<eemb€r2002

8
I 10/13 KY MaffErkad (2r l6 M vA)
@npleled 

'n 
Sepremb.r 2002 1.98

Aglli Dccember 20Ol l
May 2004 20

9
ll0/ll KV Pdal (2* r6 MVA) 85

per .en cor'Dt t d in tanuary 2t)i3 L54 l5
D.cemts 2005 i5

l0

ll

l r0B3 KV Nodn Panr (2r 16 Mt6
95 pe. ..r, compt.r€d h S€prenlber 3.25

Novembcr z0o5 
_J

.18

Ongoirg 54
gad 54

I I0/33 Kv M@vaftupuba (2. I r)
MvA) panidly corrni$ioned i) t.20

OngotrS 2',1

K,llu*lad Ongo'lrg 2?

t2
I lonl Kv Perufrt avoor ( I * 16
MVA) 98 /er ..'r conptercd in 2.O5 l5

t3
I 10/33 KV Kurumdsen (2116
MVA) complet€d in Seplember 2002 3-30.

May 2005 t2

OnBo'ng 54

l4
I l0/ll KV Malay.tloo. (2.16
MVA) 90per.ed complded in
S€pt€runb€r 2002

2.85
K.lady 27

OnSoi g 54
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A t.l.t Rcrot lconwr .Jt l) lu th. rdr ddetl 3 t March ! jL7

l5 Ilt, Jl KV Ud\'{pa'D@r (2116
Mv A) cohpleted D Ocrobei 21)0s

l_45

11

t l0,l3 KV Pala (2r16 MVA)
tmnsfonner rccervcd iD Octoher
2001

L55

l'aik! 9!sgqr .)J-.
tl

l1 I l0 13 KV PidraoannhtLti (?+10
M\A) conpl€tcd i. Decmbc' 10r):{

L2A
!!8S!'L... -,ry

t8 110.33 KV Edappoo (lil6 MVr\)
conrplgred in Decen$er 2003

?.50

|atdnhn, l!!!:t3!!:l 2

t9 I l{)131 KV Pu0rpra (lrl6 MV.^)
coNpleted rn Decembd 1003

2.10

20
I l0/31 KV Mallappaliy (l'l0
MvA) coDrPlered,n Deemb.. 10011

2_t0

2t l lrilll KV TlrycatNsery (?*lo
MvA) compl€ied ,n Ma.cn :00.r

3.5!

22
I l(i/ll KV Fl<tathuva (2+16 Mv^)

3.00
25

2005 25

23
t litr33 KV turhalappnmm (2.1ri
MvA) compleled in Jatuary 2001

2.31

gheng!m'rd June 2006

!4gqtrc 50

50

50
I l(t'll KV Kilinruoor (l*16 MVAI
cortrpl€red m March 2001

162 April2005

25
110/13 KV Punrloor (2,16 MVA)
codpleted ir Jlnuary 2001

2.35
Palhampuhm 1 abevance 50

,ust sLined 5(,

t6 .l ro/lt Kv Annrgal (2.16 MvA) 40
p?r..rr compl.tc rn March 200:l

1.28 Ongoug 
48

27
I l0/13 KV'fttrtrmala (l'16 MVA)
6() pe. cerr completc In Mrrch 2005

0.90 Not srancd 74

2E
I l0/ll Kv Parassala (1.16 MvA)
{,0 Pdf .?rr cotrrpl.rc h Ma.ch 2005 L00 March 2007 24

29
60/13 Kv Peenmedu ( I r l6 MV A)
crected In Marcb 2005

24

:4

l0
I'o/33 KV Nedtnkfidam (l* l6
MVA) tmnsfonne. reeived nl r02

66J3
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Annaxure l9
(R4ened to h f,arugoph j. t4)

Stdenr€nt sho*iug tdlsinvdamedt in purchrse of tnmformcrs axd othcr
cquipmetrt6 in Kcratr Strtt Electrtcity Borrd

sl
Suh4t.tLotr / €qulphoD.g Co!t P.rnd ofidlilg

From-to Moltht

I
ll3 KV KoEity,ll (\,
tramtonnq and orhel
$bsl.hoi equipmenis

o.82 29

2

t-rppulhfn, Vrgrmon and
Ranap!.rm- tou..r r KV
tra.sfomers rcccivcd bur

1.05 2006 Ma'. h

2ga7

l
:ll KV Ka.laktal rwo 3l
l<V llztulbmer rec{ved 0.80 JO

1to/ll KV Edlthufr two
l10/33 KV rallstrDec
r€cetved Dul not e.ecled

0.lr Ocrober 20 )l-
May 2003

MarcI 201)

0.26 7

5

ll0/l I KV

I l0/33 KV tnnsfor Nec
and two I l0/l I KV
rn.$romrrs rccerved but

Mlrch 20Ol L28
Meh 2mr

2)

M.tch 2001 Ll5 March 20(l
2'l

6

llo/ll KV KoziaNhery-
two 12.5 MVA. ltl) Kv
tmsformers Be'v.d bur 0.6?

Msy 2006
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Annexurc 20
(Relefted to In pungmph 3.35)

Sirtcment showhg short.ccountd of powcr purchrse$ i
Kerah State Elecrriclty Bo.rd durilg the year 200906

Sl No P.rdculars 2005-06

Pur.hdses accouned (MU) 7624.10

AgSregate quantrry ol-power bricd (MUr 74t4.a7

Dinhence (Mtl) 209.23

Less Auxiliary consumptioD { lvr l,) NiI

TraNmission rnd distriburion l()ss nbt accounted (MtI) 209 2l

6 Averagc sales realisation per (MU) LO9

Revenue loss (Rupoe! in c.o.. r b.l.05
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