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. 1. 

I 11 .. I I 

I 
This Report for the year ended March 200~ has been prepared for submission to the President 
under Article 151 of the Constitution. Th~ report contains results of performance audit on the 
following three subjects pertaining to Air force & Navy: 

. I 

.Aliir JF([Jlne 
(i) The functioning of ADGES Radar~ in Signal Units in the Indian Air Force. 
(ii) Training ofpifots in the.Indian Aul Force. ·· 

(iii) Operational availability and ~~n:::i~'7or subniarines in the Indian Navy. 

I 

iii 





[OVERVIEW ] 

This Audit Report includes matters ansmg out of performance audits of functioning of 
ADGES Radar/Signal Units in the Indian Air Force; training of pilots of the Indian Air Force 
and operational availability and maintenance of submarines of the Indian Navy. 

I Functioning of ADGES Radar in Signal Units in the Indian Air Force 

Air Defence (AD) is critical to a nation's security both during war and peace time. The Air 
Defence Ground Environment System (ADGES) is an integrated network of surveillance 
radars, air defence control centres, air and missile bases and anti aircraft guns intended to 
provide an efficient and reliable defence against air attacks. 

This system came into existence in 1976 and continues to be at the heart of the nation' s AD 
system. Deployment of AD Radars at various locations in the country is aimed at providing a 
conducive flying environment, adequate surveillance and effective command and control of 
AD assets. The performance audit focused on radar availability and their performance, 
deployment of manpower and training infrastructure. 

The important audit findings are: 

)> Indian Air Force (IAF) do not possess adequate number of surveillance radars needed 
for providing efficient and reliable detection capabilities for ensuring credible Air 
Defence. 

)> Ministry could not ensure timely acquisition of three additional high power static 
radars to provide effective air surveillance over certain areas that may have become 
vulnerable in the changed scenario. 

)> Shortage of medium power radars (MPRs) needed for ground control and intercept 
was as high as 53 per cent of the projected requirement. The holding of low-level 
transportable radars was merely 24 per cent of the actual requirement of the Air 
Force. 

)> Despite significant changes in security scenario, technology and growing magnitude 
of potential aerial threats in terms of sophistication and capabilities, Government has 
not approved IAF's revised plans of 1983-2000 and 1987-2007. 

)> Ministry failed to ensure timely upgradation, replacement and modernization ofradars 
and associated equipment. There have been significant delay in procurement of 
medium power radars, as a result of which, by 2008, IAF would be compelled to 
operate with only 26 per cent of the authorized holding of these radars when large 
numbers of these obsolete radars become due for phase-out. 
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» Constant air surveillance is essential for eliminating potential enemy threats. 
However, actual watch hours allotted to IAF units holding radars were much lower 
than the watch hours prescribed by the Government. The actual surveillance levels 
ranged between 4 to 42 per cent of the approved norms. 

» IAF is dependent on obsolete analog technology in its communication media due to 
its fai lure to procure new reliable digital technology even after nine years of 
assessment of the requirement. 

» The performance of high power radars was exposed to risks due to life expired 
generator sets and air-conditioning systems, and medium power radars were affected 
by unserviceability of critical sub-systems, ageing and inadequate height accuracy. 

» Signal units of Air Force, which are responsible for operation and basic maintenance 
of radars, have large deficiency of officers in operational and technical cadres ranging 
between 27 to 38 per cent. 

» There were delays in undertaking servicing and overhaul routines of radars. 
» The requirement of spares projected by repair depot was not met through centralized 

procurement by Headquarter Maintenance Command/ Air Headquarters during 2003-
07 which resulted in serious shortages and adhoc procurement of spares at local levels 
to meet Aircraft on Ground (AOG) demands. 

» While at one training centre resources were overstretched to meet increased courses, 
in another centre, training facilities remained under utilised. Proposal to acquire a 
training radar was badly delayed even as training time was being expended on travel 
to other units for training in absence of a dedicated training radar. 

(Chapter I) 

I Training of Pilots in the Indian Air Force 

The Indian Air Force (IAF) requires pilots to fly its diverse range of aircrafts, from fighter 
planes to transport aircraft to helicopters. Thus, comprehensive professional training becomes 
especially crucial for providing young recruits with the expertise required for handling 
specialized equipment and aircrafts, and also for constantly upgrading the skills of the 
existing pilots. Training new pilots is a complex process involving selection of trainees, 
theoretical training courses, initial practical training in simulators and 'live' aircraft and 
operational training specific to the stream in which a pilot is commissioned. This report 
focuses on various stages of pilot training from the initial stages to the transfer of pilots to 
their operational stream. 

The significant audit findings are: 

» IAF has not formulated a long-term training plan for pilots of fighters and other 
streams in order to develop an effective training strategy consistent with the long term 
strategic objectives, desired force levels and technological changes. 
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)> The number of pilots trained in various streams was much lower than planned targets 
indicating that either constraints are not taken into account while formulating training 
targets or lAF failed to ensure adequate intake of pilot trainees through an effective 
recruitment strategy. 

)> Though the IAF's requirement of trained pilots will substantially increase during 
2008-2018 to meet expansion needs ofIAF squadrons, and fill up back log vacancies 
and also the vacancies arising from high attrition rates in recent years, lAF has not 
implemented any effective training strategy for meeting the increased intake 
requirements by addressing problems related to limitations of air space/runway 
occupancy and other infrastructural constraints. 

)> The number of pilots failing to complete their training successfully was significantly 
higher. There was also lack of continuity in the transition of a pilot from initial 
training to intermediate and advanced stages of training in terms of quality, 
technology and avionics of the trainer aircraft used. The need for improving the 
quality of pilot training was higWighted by the fact that 42 per cent of aircraft 
accidents reported during 1995-2005 were attributed to human errors. 

)> IAF lacks adequate number of state-of-the-art aircraft for imparting pilot training. 
There is delay in timely completion of development and induction of jet trainers. IAF 
took almost 25 years to induct the Advanced Jet Trainer which is critically required 
for smooth transition from the basic trainer to a high technology aircraft. 

)> Failure to procure/upgrade simulators for trainer aircraft for more than a decade 
deprived trainees of a safe and non-hazardous means of learning to fly these aircraft in 
cost effective manner. 

)> There was delay of more than a decade in finalization and acquisition of land for 
establishment of weapon training range for two Flying Training Establishments. 

(Chapter II) 

I Operational availability and maintenance of submarines in the Indian Navy 

For a Navy aspiring to have 'blue water1
' capabilities, submarines are a crucial element. 

Functional roles of submarines include (a) attacking surface and sub-surface enemy vessels, 
(b) laying offensive mine-fields, (c) blockade of enemy ports and other lines of 
communication, (d) landing ofreconnaissance teams for intelligence gathering and (e) special 
operations. Today, a conventional submarine costs around Rs 1870 crore but this may vary 
depending upon the type and the capabilities it possesses. The Performance Audit focused on 
the efficiency of the functioning of the submarine arm of Indian Navy in terms of operational 
availability, effectiveness of modernization, performance of systems fitted on-board after 
modernisation, refit activities undertaken, and the efficacy of training imparted. 

The important audit findings are: 

1 A maritime force capable of operating across the deep waters of open oceans. 
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)> Ministry could not adhere to its submarine construction I induction plan which may 
impact operational preparedness of Indian Navy. At present, Indian Navy holds just 
67 per cent of the force level envisaged in its 1985 plan. 

)> Due to ageing fleet and prolonged refit schedules, the average operational availability 
of the submarines is as low as 48 per cent. 

)> Delay in concluding contract for procurement of Deep Submergence Rescue Vessel 
compelled Navy to remain dependent on a foreign source for rescue operations. 

)> The refit activity management in Navy was not efficient as 83 per cent of short refits 
and 100 per cent of normal and medium refits were delayed and could not be 
completed within the prescribed time period. 

)> Piece-meal modernization and upgradation of submarines at an aggregated cost of 
Rs 1560 crore was undertaken by Navy without the approval of the competent 
financial authority. 

)> The modernization and upgradation programme of submarines has been only partially 
successful as missile firing capabilities on three submarines are functioning at sub
optimal level due to erratic performance of the Inertial Navigational System of 
Navigational Complex procured at a cost of Rs. 108 crore. Performance of newly 
acquired sonars costing Rs. 168 crore has also not been found satisfactory. 

)> Ship Control Simulator, used for training for a particular class of submarine has 
remained non-operational since 2002 adversely affecting the training of submariners. 

(Chapter Ill) 
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The Air Defence. Ground Envrrolent System (ADGES) Radar in Signal 
Units form the very core of the ~nd:i.an Air Defence (AD) system. This 
Performance Audit ·sought to revi6w the functioruing of radars :i.n ·terms of 
adequacy of holiding, their op~rati9n . 8:nd maintenance, serviceability, 
upgradation and replacement 'of AID assets. Some of the salient find:ings are 

. . I 

given below. i 
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Hfighligll>ls . 1 · . . 

-~ Aiiir Defelllll!!e is cri.tkaR to the xnatfon's secunri.ty. IAF, llmweveir, holds 
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Govelt"nmen.t. The mctuall surveillance levels ranged between 4 to 42 
. per_ ce_lfBt 9f_the appiroved nonns. '• 

(Paragraph L7.1.9) 

Ministry failed t@ ensure timely upgll-adation, replacement aml! 
modlernisatioim l{])f radars airnd associated equipment. There have 
lb>een significant dhefays In procurem.el!lt of medium p(])wer radars, as 

. . I 

m result of wlb.ich, ll>y 2om~, IAF wm.!!ld be compelled to operate with 
olmly 26 per ce!Bt l!J)f the a1ll!.thorised h.ol~ing of these radars whelffi 
!~irge llll11D.mbeirs of tlhlese obscRete radars become due for phase-out. 

(Par2g1rnpln 1.7.2.11
, 1.7.2.2, 1.7;2.3 and 1.7.2.4) 

IAF ils stillll ' dependent ([!)]Ill obsolete · alllalog technology in its 
commu111ka1tirnm llll1l.edlia due to· rlts faih11te to procmre new relfable 
dl~gii1l:all · tech1mofogy evellll aft.ell" niine years l!)f assessment oJf Jllne 
Ireqpuulreme!lllt. A.pmrt frmllll hmvillllg a dilrett bearing mm the efficiency 
{))f Air Defoni+!e opeirati.m11s, '.c@imtinn.uedl use ([])f U11nreliable m.ntcl!ate«ll 
tedhlrmofogy aHs@ deprived! IAF of recurring potential savings mm 
mtecmmrn.t ~Jf reduced techllllkahestabiishm~ntt. 

; (Paragraph 1.7.2.3) 

');;- · · Sligl11la! UJ1.niits off Ail.Ir Force, wl!nklln. are resi1onsible for operratimn and! 
' bmsii.c Jlllll:llintemm.ce off Iradaus, !In.ave large deficiency l{Jlf l{Jlffkeirs nnn ' 
. OJPlerati@llll.ai!l mmll technnkal cadres ranging between 27 ti!!> 38 perceffBt. 

(Pairngiraph 1.7.41.11) 

');;- A pr@]eCll: for Il1letwoddng @:If fow fovel radars and opeirati®JIBali.satiorm 
([])J[ am aUlltomatic cl!llntir®X am!! ireprnrtii.mig centre to enh~mtee tt:he 
®peirati®nnaK effectiveness ®f radars am11d! genernte viablie tadkall 
.resp1amse agailimst Ililllw :flying afrct'aft l did not S1lllciceedl dlue t!:® · 
idefndelllldes D.IIB. terit!:ka! com][>«iimllenntt:s and lil!llllsenricealbmty i!JlJf some @if 
tille equipment. Cilosuue ([])f ~he pir®jed · m:fteir 19 yearn lt"tes1ll!U:ed Jinn 
1!1lJmffrnl1.ttfunR expelllldntUJure @Jf Rs 49 crnre. 

(1Pauagr2plhl Jl. 7J .. 8) 
! 

' ');;- Wllnile the pedoirllllllannce ([J)jf lhln~lhl jpi!JlWer rad.airs was e:xqpiosed t!:o Iriislks 
dluhe t@ ll.Ilfe-expilired gellllerat!:IO>r setts anndl. aiilt"-cmuditiimniJIDg systems, 
llll1l.edlil1U1llll1l. p@weir Irmda:rrs welt"e a:!fffectted lbiy 1llllffisernceabmty. ([])f clt"Ji.tt:Jicall 
suhfu-systt:ems, ageinng, mmdl inairlleqpu:aite hefight mcicuracy. 
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Bfieratd([]Jl!Il~rtel!' Mmiinn~ellilratllilce ~«»mmmmmllil«ll!Aiill' lHiemirll«:J]llllratirtl:el!'§ filluiiirnllilg 
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(JP'~ll'aiJ.girmpiln Jl. 7 .3.~) 

Whllle ant ([])l!Ilte 1tiralliiIIIliillilg ce~11:ew9 R'te§@llllll'Cte§ well'e §11:ll'e11:cllne«ll crill!Ile 11:([]) 
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· 11:!1'aiirrnii11Ilg ll'all«l!allll'§. I · · 

i I (i'amgirapllll 1.7 .4.3 nail 1. 7.4;4) 

I 

0 Planning for acquisitions andl deployment of AD radars '!lay be done 
well in advance, both in the medium and the long term, with due 
gavernment apprava/ to effe~Tery meet requirements of IAF. . 

o Acquisition of Medium Po.wer Radars (MPRs) I Low Level 
Transportable Radars (LLTRs) and completion of development 
projects may be expedited so }hat gaps in provision of AD assets can 
be avoided. 
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• Utilisation of radars in tenns of watch hours may be enhanced through 
timely replacements, upgradations and efficient product support. 

• Ministry may ensure that all upgradation programmes of AD system 
are taken up without delay to avoid cost escalation and maintain 
operational efficiency at all times. 

• Replacement of old and outdated radars and associated equipment 
may be carried out in time with a view to ensure that AD system is 
always current and effective. 

• DRDO may ensure that the radars developed by it are competitive in 
global market in terms of price and quality. 

• Since !AF is predominantly reliant on BEL for product support and 
major repairs and overhauls, of radars a standing formal agreement 
between !AF and BEL may be negotiated so that time consuming 
procedures involved in taking a case-by-case approach are avoided. 

• Provisioning for spares and rotables should be made more efficient so 
that spares are available in time; and delays in overhauls, servicing 
and clearing Aircraft on Ground (AOG) demands are avoided. 

• Availability of manpower at all Signal units and repair depots may be 
improved for smooth operation and maintenance of radars. 

• Training facilities and infrastructure should be tailored to 
requirements so that resources are put to optimal use and objectives of 
training are achieved in a cost effective manner. 

lt.t Introduction 

Air Defence (AD) is critical to the nation's security both during war and 
peacetime. Successful air defence is dependent upon four cardinal capabilities, 
i...e. detection, identification, interception and destruction, being credible and 
effective. The detection capability attained through Air Defence radars, is 
clearly the key as it activates the other three capabilities. Radars, in fact, are 
the eyes of an AD system without which both defence personnel and 
equipment would be rendered ineffective. In recent times, the importance of 
AD has increased manifold as detection and response times have reduced due 
to the growing magnitude of aerial threats in terms of sophistication and 
capabilities. 
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1.2 Radars in Air Defence Ground Environment System 

The Air Defence Ground Environment System (ADGES) is an integrated 
network of surveillance radars, air defence control centei:s, air and missile 
bases and anti aircraft guns intended to provide an efficient and reliable 
defence against air attacks. This system, which functions within the IAF, came 
into existence in 1976 and continues to be at the heart of the nation's AD 
system. The radars deployed under this system are of three types i.e. High 
Power Radar (HPR), Medium Power Radar (MPR) and Low Level 
Transportable Radar (LLTR). Each category of radar differs in its role, range, 
height detection and mobility. Working in concert, these are designed I 
structured to provide the country with round-the-clock, gap-free AD cover. 
Deployment of AD radars at various locations in the country is aimed at 
providing a conducive flying environment, adequate surveillance and effective 
command and control of AD assets. The present inventory of these radars was 
acquired at an aggregated cost of Rs 1031 crore. 

1.2.1 Life span and maintenance of radars 

The life span of radars varies with their type, role and technology. HPRs and 
MPRs have a life span of about 25-30 years and 20 years respectively whereas 
LL TRs normally last for about 15-20 years. Original Equipment 
Manufacturers (OEMs) of the radars have also specified the time between 
overhauls (TBO) in terms of both rotation hours and years of operation. 
Overhaul of these radars is an activity jointly undertaken by BEL and the Base 
Repair Depots (BRDs)-the designated repair agencies of the IAF. 

The operating units are responsible for carrying out the first ('O' level) 1 and 
second line ('I' level)2 servicing of the radars. Third and fourth line repair3 of 
components and rotables, are undertaken by designated Base Repair Depots 
(BRD) or by the OEM. 

lt.3 Scope of Audit 

This Performance Audit broadly covers the period 2002-07 and focuses on 
adequacy of holding, operation and maintenance, serviceability, operational 
availability, upgradation and replacement of radars and other ancillary/support 

1 "O" level= Routine servicing at prescribed intervals 
2 "I" level = Minor repair 
3 Third and fourth level = Major repair and overhaul at prescribed Time Between Overhaul 
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systems. This audit does not cover airborne detection systems and interception 
and destruction capabilities. 

I t.4 Audit Objectives 

The objective of this performance audit was to seek an assurance that: 

• Plans for acquiring, upgrading and modernizing radars exist 
according to the assessed needs and are being implemented effectively 
for ensuring credible air defence; 

• Operational radar units have been achieving their assigned mission and 
role by adhering to the prescribed norms for surveillance; 

• Operation of ADGES radars and associated communication network is 
efficient, effective and economical; 

• Repair and maintenance faci lities created for ADGES radars are 
adequate and are being used efficiently; 

• Adequate manpower is available at Signal units for smooth operation 
and maintenance of radars ; 

• Adequate training facilities for operation and maintenance exist and 
are being optimally used; and 

• Internal Control System is adequate and effective. 

lt.5 Audit Criteria 

Some of the important criteria used to evaluate performance were: 

• Assigned operational role. 

• Projected requirement of radars and auxiliary equipment. 

• Desired serviceability levels of radars and equipment. 

• Sanctioned establishment of operational staff. 

• Projected requirement of repair and maintenance facilities . 

• Annual allotment of tasks to repair agencies. 

• Prescribed schedules for 1st and 2 nd line maintenance. 

• Targets for indigenisation. 

• Norms for provisioning and procurement. 

6 
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0 Capacity of training ~a~Hities and training targets. 

. . . ·.· I 
Sanctioned strength df trainers 

' ' • .· i 1 ·. 

Approved upgradation plans. G 

I 

An entry conference w~~s held at AJii HQ on 20th April 200'7 wherein the scope 
and objectives of audit and the bro~d compa~s of :fieldwork planned were 
discussed with the representatives , o1f the auditee organization; Subsequent 
audit examination consisted of scrutnJy of documents andl records at Air HQ, 
Signal Units and.atthe BJRDs, anal~~d~ of data coUected through issue of audit 
memos and questionnaires, interac~ion with key personnel at Air HQ, 
Operation and Maintenance units; and examination of audit evidence coUected 
in course of previous liocaLaudits. Fi~lid work was undertaken at Air HQ, 15 · 
Sig~ali Urnits, four' Base Repair 19epots.· and . two Training Establishments 
dunng May-August 2007 although d~ta was coUected and analysed from aU 
existiin~ signal and radar units .. '~~ conduct. of audit .was, ~owever, 
constramed on account of non-avadabihty of replies to audit quenes; non;;; 
production ofrecords relating to upgr~de of HJPR arid improper record keeping 
0 ' • • • 

m reparr agencies; 

An exit conference was held on nth December 2007 at Air HQ wherein the 
main findings of audir and related rec0mmendations were discussed. 

. . . . I .. . . 

I· I ' ' . 
'· 

Audit exammation disclosed we~esses in planning and deficiencies in . 
performance/functionmg ofradar uni~s of the IAF. In addition, modernisation 
and replacement activities were nofcbmmensura:te with the needs of the IAF .. 
Repair and maintenance activities1 ~lso revealed significant delays and an 
unstructUred approach towards undertaking tasks. Detailed fmdings are . . . . . . : I·. . . . 
classified tinder the following themes; . 

o Radar avaii~bility and perfolnce; · · · . . · 
o Up gradation and moderniza#dn of Radars and associated equipment; 

. . . I · ..•. 
o Repair and main~enance of Af?GES Radars; 
o Deployinent of manpower· and training infrastructure for ADGES. 

Radafs; and ·. .· ·· . , I . . · 
© Evaluation oflntemal ContrplJSystem · 

. I 

I 1 

I 
I 
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Accurate forecasting of requirements is the. first step in ensuring that adequate 
numbers of appropriate radars and equipment are available with the IAF. 
Proper planning also involves developing timely replacement and upgradation 
strategies. The quality of performance of available radars is dependent upon 
their operational availability, utilization as per prescribed norms and 
adherence to desired serviceability levels. 

1. 7.1.]. 

Existence of properly formulated and approved plans for thnely acquisition, 
maintenance and replacement of radars would lead to the most optimal· and 
effective fulfillment of AD requirements; Apart from ensuring availability of 
adequate funds in time, the plans would also provide a control tool so that the 
build-up of AD assets remains in line with overall strategic goals and 
objectives. 

An. AD Plan was first submitted to the Government in August 1961 to 
augment the then existing radar cover and to replace old and obsolete radar 
inventory. Later in 1966, a comprehensive ADGES plan was prepared and 
submitted to the Government, which was approved in 1970. This plan laid 
down a command and control structure for AD radars and provided -for 
induction of 'x' number of High Power Static Radars (HPSR), 'y' number of 
Mobile Radars and 'z' number of Low Level Transportable Radars (LLTR) by 
1979. It also provided for a dedicated unit of BEL at Ghaziabad for 
manufacture of ADGES Radar. 

S~bsequently, due to changes in the threat perception, requirements were 
revised in 1971. Later, ADGES plans were revised in 1983 and 1987 to 
correspond with plan periods 1983-2000 and 1987-2000 respectively. These 
plans projected phased build-up of assets till 2000 and beyond, consistent with 
the development of new concepts, ·state-of-the-art equipment and changes in 
the security environment. The plan for the period 1987-2000 cwas later 
extended to 2007. In May 2007, a "deployment" plan upto 2020 was also 
prepared. 

Audit scrutiny revealed that none of the plans prepared after 1971 received 
approval of the Government. Some of the elements of the ADGES plans have, 

· however, been sanctioned on piece-:meal basis from time to time. Acquisitions 
and replacements have thus been few, unplanned, ad-hoc and delayed, creating 
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·1 
a serious mismatch between avaHdbiH.ty and ·IAF's . requirement of radar . 
systems. 

Ministry did not furnish explanationlreasons ·for non;.approval of the revised·· 
AD JPlans submitted by IAF. I 

1.7.1.2 · Avoilalillllty orn.aall+ 

fadian Air Force (IAF) is responsible for providing Air Defence (AD) over 
. . . I .. · . . . . . : ·, .. . 

territory, which spans 33 lakh squar~ kifometers and frontiers running to over 
15000 kifometres . (ll~ms ). n. is in\11'f ra.tive that an AD. system ·IDcoiporates 

·radars of appropnate· types m ad~quate numbers and. is supported through 
required auxiliary systems and dat~ handlmg al1d communication systellis. 
The Standing Committee on Defencb O 999-2000) in its Seventh Report had . 
observed that a ctitical system like the. Air Defence radars was facfug 

. . . ·. ··I "· . ·.. .. . ·. ·. . . . ·. 

obsolescence anrl ~neP-<led urgent nioclerriization. The Committee felt that this 
. . : . . - ,. I. , ·• 

situatiou . could have be~n avoid¢d if the Government had ·taken tilnely 
meas~es m the past to oodertake. f odeinization .in a planned. ll1lanne~: T~e 
Connmttee, therefore, ·concluded .th'at the Government had been reffilss m 

. . . . ·. . . ·.: . . . : I .·· ,. . . ... . . · .. ·. . ... 
strengthening· the AD system, which plays a cniei.al tole in protecting the 
country from im aggressor. . ·· I . · · . . . · •· · · . ,, - · · · .; 

Though considenible time has ~11sed since the Committe~ made these 
observations, Audit scrutiny revealed that significant. shortfalls ·with regard t,o 

• . - - . ;. .. - :·· - '~ . -- - . ! -• . . .·,- . . • - -· . . . . ; 
projected requrrements for radars contmue to persist. Besides, some radars and 
supportmg systems had failed to· I deliver required functionality and . thus 
affected credibility oftheAD cover.IFindings with'regard to each type of radar 
are given below. · · · · J · · ·· · · · · · .· 

. . ·.·.· . . i. . 
:H..7.:fl..3 · IHiilglln }p>([J)wteir §ttaml~''1([fianir 

. . . . . : : I .... · .. . , . . . . . _. . ... " . 
These are 3-D radars,, whiCh cove~ aerial threat~ ::at a heightof 2 ktn.s and 
above and h~ve a range of 45? lcms~J Units holiding these radars have the no~al 
role ofanArrDefence Detectmn Ce:µtre (ADDC); ·· ·· . · · · · .. 

I I . . .· . 
The ADGES plan for the.1987~2000 period4-:had .projected an additional 

. . .. "· . . . '.1 . . •· ,·. . . . 

requirement of three-HJPSRS beyqpd 2000. for providing· surveillance cover fo 
certain • areas that . have . becoml vuhierable ·. in the changed security 
environment. · AcquiSition of these· ~,aditional radars wa8 yet _to be processed: as 
of D~ce~ber .2007.- _ As a result ofJnon"'procu;re1?1e~t of the additimi~l radars,· 
certam nnportant parts of the· country remam :without adequate high-level 

4 Subsequently extended upto 2007. 1 · 
I 
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surveillance cover. Besides, existing radars are of old vintage and use outdated 
techno logy. 

1.7.1.4 Medium Power Radars 

These are 3-D radars, which, like the HPSR, can detect aerial threats at a 
height of 2 k.ms and above but have a range of 300 kms. The role of these 
radars is that of Ground Control and Intercept (GCI). 

Audit examination disclosed that IAF had an acute shortage of MPRs. The 
extent of shortage was as high as 53 per cent of the requirement projected in 
the long term ADGES Plan ( 1987-2007). Such serious deficit in the 
availability of MPRs is bound to affect the credibility and effectiveness of the 
AD system in the country. 

1.7.1.5 Low Level Transportable Radars 

These radars typically provide cover against aerial threats operating at low 
levels i.e. upto a height of 2 krns and have a range of upto 150 k.ms. Low 
looking radars have acquired importance as aircraft have begun flying at low 
levels to avoid radars. These radars thus have the role of providing "early 
warning" to the controlling ADDC along with limited GCI. 

The plans (1983-2000 and 1987-2007) projected a substantial increase of more 
than 100 per cent in the number of LLTRs by the year 2000 and 280 per cent 
by the year 2010. Audit examination, however, revealed that in August 2007, 
IAF's ho lding of LLTRs was even lower than the approved holding for the 
year 1971. IAF was holding only 24 per cent of its projected requirement in 
the 1987-2000 Plan. Though action is underway for procurement of37 radars, 
these would replace the existing LLTRs on completion of their assigned life 
rather than cover the present deficiency. Thus, the shortfall will persist 
affecting the AD cover against low flying aerial threats. 

1.7.1.6 Radars suited for detection of threats at high altitude 

Detection of aircraft is difficult without radars specifically designed and 
optimized for operations and deployment at higher altitudes. The revised Plan 
ADGES 1983-2000 proposed induction of three high altitude MPRs after 2000 
subsequent to getting 'C' make of MPR modified by BEL for high altitude 
operations. The long term ADGES Plan covering the period 1987-2000 
reiterated the requirement for these high altitude radars. These specially 
adapted radars are yet to be procured and stop-gap measures consisting of 
positioning LLTRs have not been successful. 

10 
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].. 7.1. 7 Mall.nten:anmice :reserles of ir~idla:rs not maftntaD.ned . l .. . 

Though long-term ADGES plans Jave proposed certain reserve of-MPR and 
LLTRs, no such reserve is availabl~ with the IAF. As such, if radars at critical 
units become non-operational theyj are replaced with radars from some other 
operational unit leaving the latter\ unit without radar~ Non-maintenance of 
reserve radars entails critical defici6ncy in the AD system. 

• I 
! 

1.7.1.8 
I 

FaH111ure tttD establish netwmr!k§ @f JL(IJ)W Level Rmid!m:rs atlllldl 
I 

operntfonallftse an A:utto CRC System 
j 
I 
! 

Indigenous LLTRs 'D' and 'E' wete specially developed to detect low flying 
I - ·,, 

aircraft. However, at a target heigh~ of 100 meters, the detection range of these 
radars (40 km) was very low. The ~adars were, thus, inadequate for generating 
any viable tactical response if o~erating in a stand-alone mode. As such, 
networking of four to s:i.x LL TRs ! and placing them under one Control and 
Reporting Centre ( CRC} was concep1-ualized. 

I 
A special group called Low Level 1Radar Networking Group (LRNG} created 
in November 1986 was initially tas~ed to set up a representative portion of the 
overall network at a cost of Rs 25 'crore. The project was to be completed by 
November 1989 but was extended till June 1995 with an addidonal funding of 

- I 
Rs 19.75 crore. In October 1995,1 the LRNG was merged with Radar and 
Communication Project Office (RCPO) tiH completion of the task. The RCPO 
formed a CRC Development Grbup (CRCDG)- to make one -Auto CRC 
operational. In 1999, the Auto CRC was handed over to unit 'P'. However, 
due to deficiencies in critical comp:onents and unserviceabHity of some of the 
equipment taken over from CRCCDG, the Auto CRC could not become 
operational. In July 2003, HQ WAC strongly recommended that unit 'P' be 
dosed down as it was forcing IAf to incur losses in maintaining the Auto 
CRC without any operational utility. Air HQ_ agreed to close down- the unit 
only in April 2005 although Goverlrment approval for the same was yet to be 
obtained as ofDecember2007. Herce, despite the fact that the Auto CRC had 
never been able to function optimally since installation, IAF continued to 
maintain the sub-optimal system ~nd operate a fuU unit for over six years 
incurring considerable _unnecessary iexpenditure. 

I 

The decision to close down the umtl and abandon use of the only Auto CRC s~t 
up, signaled the end of the project to create multiple networks of low-level 
radars after spending nineteen yehrs and Rs 49 crore. Consequently, sub
optimal low-level radars continue to be operated in a ~tand alone mode. 

i 
I 
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Pe!°formance of AD Radairs 

The performance of available AD radars was scrutinized during audit through 
examination of reports, returns and performance records maintained by units. 

]..7.1.9 Sern~eability :amid! Avaiilalbility of Radars 

I . 

The average position during 2004-07 with regard to serviceabihty5 and 
operational availability6 of different types ofradars is given in the table below. 

(in percentage) 

Type of RadaJr Sernceability OperationaH 
Availability 

A 98.89 81.17 
B 98.12 84.15 
c .97.55 81.99 
D 99.45 88.23 
E 99.48 84.04 

Audit noted that availability of various types of radars was affected due to 
:frequent breakdowns of the existing old radars, non-availability of spares etc. 
Audit scrutiny further revealed that hours of watch allotted to the units for all 
types of radars were much below the hours of watch prescribed in the policy 
page of these units.· The average position during 2004-07 in this regard is 
given in the table below: 

Type of Radar Percentage of utilisation against Percentage of utilisation 
availabmtY against authorisation 

A 35.55 42.45 
B 241.80 24.87• 
c 27.70 27.26 
D 3.33 3.51 
E 4.58 4.63 

As regards watch hours aHotted being less than the prescribed ones, Air HQ 
stated in October 2007 that radar utilisation is as per threat envisaged and the 
task is accordingly allotted. The threat being more pronounced in certain 
region, radar utilisation in such region is higher as compared to the other parts 
of the country. Further, conservation of hours is carried out as overlap cover at 

5 Availability ofRadai on 24 Hours basis subject to criteria specified in vanous Air Staff Instructions 
issued by various Command HQrs/ Air HQ. 

6 No. of hours for which Radars remained available. for operation on 24 hours basis. 
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Medium/High level is available an~ conservation of hours of mobile radar is 
essential due to its ·shorter life an~ criticality during activation/war. Due to 
lesser threat of targets at low level during peace time, the LLTRs are generaUy 
kept in stand-by state of readiness./ Also, availabihty of manpower has never 
been up to the levels as per establis~ent of a unit. 

I 
The reply of Air HQ is not tenable J as hour of watch aHotted to the units were 
much less (58 to 96 per cent) than the required surveiHance levels stipulated in 
the policy page issued by the Miniktry. The reply of the Air HQ also appears 
to ovedook the substantial shortf~lls, which are indicative of constraints :in 
performance on account of age an~ obsolescence of the radars and auxiliary 

• . I 
equipment. I · . 

. I 

Findings with regard to performanc!e of each type ofradar are given below: 

1.7.JI..].@ 
. I 

lffiglbl. lP'@wteir Raidlairl 

I 
Audit fieldwork at two Signal Units holding high power radars disdosed 

I 

shortcomings that put radar operations at risk. At one unit, there were only 
four DG sets as. against the authori$ation of six sets even though operations of 
radars were fu.Uy dependent on, generator sets. Of the four sets, ·three had 
akeady far exceeded their total technical Hfe both in terms of hours of use and 
completed service life. The fourtlj DG set which 'Yas of 1985 origin had got 
damaged and the unit was manag~g with a set taken on loan from another 
unit. The life expired sets are likely to be repfaced only after 2-3 years. 
Overdue replacement of life expire:d.generator sets at the unit is a· grave threat 
for radar operations. I 

I 
i . 

Necessity of effective air condttibning to ensure optimum performance of 
radar needs , no emphasis. In thb second unit visited by Audit, the a:ir 
conditioning system was more tharl 12 years old and had completed more than 
30,000 op~ration h?~s as a~ainst\ the sp~ci?ed I_ife of 1_0_ y~ars and 20,000 
hours. Umt authontles achmtted 1that ex1stmg arr cond1tlonmg system has 
become unreliable and uneconomical to maintain. 

I 
I 

Jl..7.Jl..Jl.JI. Medlfiumnm P1arweir RJidlair 
. i 

To ascertain quality of performande of MPRs, Audit conducted field visits to 
six units and obtained informatibn from eight units holding these radars. 
Audit analysis disclosed significknt operational deficiencies, as discussed · 
befow: I 
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(R) :Dimilllished heiglhlt accmracy of iradaurs 

Poor height accuracy of radars could lead to a totally misleading input 
to the interceptors. ff the height accuracy falls below 60-70 per cent, 
the radar is declared as ''Restricted Ops7

". The radar in three units 
reported low height accuracy. In one unit, the radar reported average 
height accuracy between 33 and 57 per cent during 2003-06. In another 
unit, the radar was being operated "Restricted Ops" due to poor height 
a~curacy. Average height accuracy of the radar at the station during 
2005-07 was 31.34 and 26. 78 per cent respectively. 

(iiii) Unseirvkeabilllity l[])Jf cri.tkal s1!lb-systems 

);;> In two units, Automatic Data. Handling System (ADHS), which is the 
_nerve centre of AD operations, was unserviceable causing restricted 
operations of radars from October-November 2000 onwards. Another 
unit. reported that its existing automatic data . handling system had 
completed its designated life of 20 years and was prone to 
malfunction. Replacement of these unserviceable systems was planned 
only on supply of COTS ADHS8

, which was expected only in 2008-09 
as per contract agreement concluded. Till such time, operation of 
radars in these units would continue to remain restricted. 

);;> Monitoring console fitted in the receiver cabin of a radar unit to 
facilitate online monitoring of performance of radars. In two units the 
monitoring consoles had been unserviceable since 1998 and 2002 
respectively. Further due to unserviceability of the console of the Semi 
Automatic Data Handling System (SADHS), most of the prescribed 
checks could not be carried out and visualized. The replacement of 
this console was not proposeQ. as procurement of new medium power 
radars was in process. As these new radars would take up to five years 
to materialise, existing radars in these units would remain without 
monitoring consoles and would operate with restrictions. 

);;> ill one unit, the antenna receiver system of the radar installed was 
damaged due to fire in the year 2000. Keeping in view the 
importance of the unit, the antenna receiver system of a radar installed 
at another· unit was transferred to the unit. The radar at the lending 
unit thus remained non-operational during the period 2002-05. 

7 10peration 
8 !COTS ADHS =Commercially Off The Shelf Automatic Data Handling System 
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(iii) Sub-optimal functioning due to ageing and poor spares support 

Four units reported frequent restricted operations and breakdowns due 
to obsolescence, ageing and non-availability of test equipment and 
spares. In another unit, performance of the radar unit was adversely 
impacted on account of limitations of system memory and its 
capability to handle real time data. 

(iv) High occurrence of non-operational status 

In one unit, Audit noticed that the radar was non-operational on 175 
occasions during the last three years (April 2004 to March 2007). The 
unit attributed frequent breakdowns to (a) the radar operating beyond 
its life of 50000 hours without overhaul, and (b) the delay in 
replacement of aged generator sets causing frequent tripping. 

(v) Loss due to defective maintenance practice 

In one unit, a fire erupted in the Diode Plate Assembly in the 
Transmitter Cabin of its radar in August, 2003. It was found that the 
fire was caused by failure and overheating of a locally repaired 
component. As a result of the fire, the radar became non-operational. 

Audit scrutiny revealed that the need for using a locally repaired 
component arose because there was no spare in stock since December 
1999. Failure on the part of unit authorities in raising timely demand 
for spares for maintaining the maximum and minimum establishment 
of components ultimately resulted in a loss of Rs 3.26 crore. Ministry 
stated in November 2005 that the amount of loss involved due to fire 
was Rs 87.45 lakh as only transmitter cabin was written off Ministry's 
reply is not acceptable as the entire radar was withdrawn from service 
and became operationally unavailable. 

Hence, MPRs installed in various units were found to be performing sub
optimally with low precision and frequent break-downs due to ageing and 
poor maintenance. 

1.7.1.12 Low Level Transportable Radar 

Advancement in radar detection and identification capability has compelled 
strike aircraft to operate at extremely low altitudes. This prompted plans for 
the induction of indigenously manufactured low looking radars capable of 
detecting low flying aircraft and providing early warning to the controlling Air 
Defence Detection Centre (ADDC). The performance of the indigenously 
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developed radar was not only unsatisfactory in terms of detection range; they 
also failed to work in a network mode as discussed at paragraph 1.7. l .8 above. 
Due to slippages in the radar development project, the IAF on one hand had to 
import 16 radars at a total cost of Rs 2 11.80 crore between 1985 and 1990, on 
the other hand, it had to face serious shortages of thjs radar necessary for 
maintaining a credible low level AD system. 

Auxiliary Systems 

1.7.1. 13 Outdated Data Handling Systems 

Data Handling Systems have a crucial role in Air Defence as they receive 
radar data and present these in the form required by the operations staff of the 
radar unit. The importance of ADHS has increased several fold with the 
advent of supersonic aircraft and sophisticated Surface to Air Ground 
Weapons (SAGWs). Automation of these systems has been attempted for a 
long time but only with limited success. Development of various indigenous 
systems such as Semi Automatic Data Handling System (SADHS) and 
Automatic Data Handling System (ADHS) was attempted in 1970s and 1980s 
respectively. However, these systems do not have the capability for full 
spectrum, real time, automatic analysis and representation of tracts, which is 
critical for timely decision-making and for destroying threats. These also have 
a number of limitations on account of using outdated and obsolete hardware. 
Three Futuristic Automatic Data Handling Systems (F ADHS) meant to 
replace SADHS, though contracted for in March 1994 at a total cost of 
Rs 14.80 crore, were comrrussioned only in July 2002, April 2004 and 
February 2005 respectively. These have not performed satisfactorily even after 
their upgradation forcing IAF to dilute their Operational Requirements (ORs). 
As a resu lt, lAF holds outdated ADHS and sub-optimal FADHS. 

1.7.1.14 Old and unreliable Diesel Generating (DG) sets and Air 
Conditioning Systems 

To ensure uninterrupted supply of electricity, operation of all the radars 
remain fully dependent on DG sets. Total technical life9 (TTL) of DG sets is 
20 years or 48,000 operation hours whichever is earlier. Air conditioning is 
critical for proper functioning of radars, communication equipment and the 
operation complex. The TTL of air conditioners is specified as 10 years or 
20,000 hours whichever is earlier. 

9 TIL= Expected year of service life 
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Audit however noticed that out of 26 Signal Units, 10 units held DG sets and 
20 units held air conditioning syst~ms whose actual life had exceed~d their 
total technical Hfe. The extent of l~fe expired sets/air conditioners in use· in 
HPR and MPR units was as high as!28 per cent in case ofDG sets and 52 per 
cent in case of air conditioners . i · 

i 
! 

Air HQ have deferred replacement dflife expired DG sets and air conditioning 
, I . . 

systems with regard to units holding MPRs on the ground that these could'be 
rep faced along with the radars as P:rocurement of new radars was in process. 
New radars are, however, expected only around 20U-12 tin which time 
several radars.would be working wi~h obsolete auxiliary systems. 

11..7.1.15 

i 
AH mobile radars are used as Lim~ted Ground Control Interception (LGCI) 
stations from forward locations for rpaximum possible defence in depth. These 
radars were inducted Jin IAF betwe~n 1985-2006. From :inception, these units 
have not been provided with separat~ cabins to carry out operational functions. 
These·units were neither scaled nor ~stablished for mobile operation cabins. A 

' standard Mobile Operation Cabin Ji~ an inescapable operational necessity. for 
round the clock Arr Defence opekations. However, Air HQ proposed the 
procurement of vehicle mounted Operational cabins with accessories Hke air 
conditliohers, computers and furniture etc only in 2004; After obtaining 

'.t 

necessary approvals, a contract for! supply of 58 ·cabins was conduded with 
BEL in December 2006 at a totallcost of Rs 43.75 crore with a PDC10 of 

J 

December 2009. ! 
I 

' i 

Thus, all the mo bile radars functiohing as LGCI are yet to be provided with 
I 

Mobile Operation Cabins, which is ;an inescapable operational necessity. The . 

radars are therefore, working with li~itations. . 
. ! 

I 

10 Probable date of completion 
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• Acquisition of MPR.sl LLTR.s and completion of development projects may 
be expedited so that gaps in provision of AD assets can be avoided. 

• Utilisation of radars in terms of watch hours may be enhanced through 
timely replacements, upgradations and efficient product support. 

1.7.2 Upgradation and modernisation of radars and associated 
equipment 

1.7.2.1 Upgradation of HPR 

HPRs 'A' despite their age have, with periodic modifications, remained the 
back bone of ADGES. Though these radars undergo repair and maintenance 
periodically by way of Inspection and Repairs as Necessary (IRAN) and 
overhauls, these routines do not cater to obsolescence. Air HQ submitted a 
proposal to the Ministry in 1996-97 for upgradation of three radars 'A' at a 
cost of Rs 48 crore. The proposal for upgradation was extended in February
March 1999 to cover all the radars in the inventory of IAF, and the quote of 
Mis Bharat Electronics Ltd. (BEL) of Rs 143.18 crore which was valid up to 
March 2000 was accepted by the Ministry in principle in December 1999. 
However, the contract with BEL could not be fina lized by March 2000 and the 
case remained in process till March 2002. Meanwhile, BEL submitted an 
escalated offer of Rs 157.51 crore valid upto April 2002. During price 
negotiations, BEL offered a reduction of Rs 2 crore and an item costing Rs 
12.62 crore was deleted. The file wherein approval of the Ministry was 
obtained for conclusion of contract after deletion of the item could not be 
produced to Audit as it was stated to have been misplaced. As such, the 
operational impact of the deletion on the upgrade could not be verified during 
audit. Finally, a contract was concluded with BEL in July 2002 at a cost of 
Rs 142.89 crore. The upgradation work of the radar has since been completed 
in March 2007 on all the radars within the schedule time. 

Audit scrutiny showed that critical upgrades were finalised more than five 
years after these had been proposed. Further, substantial reduction in the 
scope of the project was effected merely to stay within costs agreed two years 
ago. Delay on the part of the Ministry/Air HQ in awarding contract within the 
bid validity period resulted in extra avoidable expenditure of Rs 12.33 crore. 

1. 7.2.2 Replacement of MPR 

The IAF is presently holding only 65 per cent of its authorized holding of 
Medium Power Radars (January 2008). These radars have a total technical life 
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I . -

of 20 years. . Based on their technical Hfe, nine of these radars . would be 
phased out by 2008 and.six by 2p1!s.. To meet.the deficiency. of these radars 
and enable replacement of life expired radars, IAF proposed procurement of 
23 MPRs in June 2002 at an estimited cost of Rs 2300 crore. Acceptance of 

- I 
necessity was accorded by CFA m January 2004. The RFP was floated.in: 
August 2004. Although contract. riegotiations were concluded in 2006, the 
contract was yet to be finaHzed as; of September 2007; The files relating to the 

· - - I I . ·• 
acquisition could not be produced to Audit as these were stated to be under 
examination by the CVC11

. Durin~ the Exit- Conference, Air HQ informed 
that the contract has since been finalized in October 2007 and the radars would 

· be operational within next five yeJrs. Thus, there have been delays at each 
stage of the procurement process,• v¢hich are_bound to impact the replacement 
schedule of radars adversely .. l"ufther, IAF win contfuue to operate with 
substantial shortages of critical radars which· may comprohlise the adequate 
surveillance requirements.. [ - -. · 

Ministry also approv~d a devefopin~nt project of MPRs by Defence Research 
and Development Organisation (DRDO) in January 2004. Audit scrutiny 

I -

revealed . that the proposed development and production of MPR would be 
expensive, likely to take upwards of six years to materialize and would barely 
be :indigenous. DRDO's proposali~ based on procurement of the antenna sub"' 
system assembly from a foreign :film on a s-ingle vendor basis. The cost -of 
these sub-assemblies proposed to :b6 acquired by DRDO exceeded the cost of 
the buy version of the MPR by_ al±nost Rs 10 crore per unit. The projected 
budgetary estimate for one Design! and Engineering (D&E) model of MPR 
wa~ approximately Rs. 120 cror~ ~s ~ompared to Rs 52.2 crore under buy 
option. Further, DRDO would be soprcmg 70 per cent of the components from 
foreign vendors and -_would be undertaking only integration and software 
development to suit user requ:i.reme*ts. Besides, DRDO's foreign partner was 
a bidder for the ~'Buy'' phase of the MPR and the contract for the same was 
still in process. -

Besides compelling IAF tq stretch1the life -of existing radars through major 
overhaul and IRAN servicing, delaYi in induction of new MPR~ wm leave IAF 
with only 26 per cent non-life-expved MPRs after April 2008 for providing 
Air Defence, further, acceptance o~ current proposal of DRDO for developing 
radar with sufr-assemblies sourced from the . foreign fiim would result. in 

' -·.. I I - - ... 
procurement of a more expensive radar with little indigenous content ancl need 
to maintain two different types of ratlars. ·· 

I 

11 CentralVigilance Commission 
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.1.7.2.3 Replacemel!Ilt ofoutdated communication mecllia 

I 

!JAF is still 'dependent on obsolete analog technology in its communication 
media due to its failure to procure new reliable digital technology even after 
nine years as discussed below: 

in order to provide communication facilities to Mobile Air Defence elements, 
IAF had inducted 26 Mobile Tropo Terminals (MTTs) between 1980 and 
1988. These MTTs are based on 1970's analog technology and have become 
Un.reliable over a period of time because of extensive use. Product support for 
~hese obsolete MTTs is also not available because of non-availability of spares 
from the OEM. Thus, maintenance and operation of these terminals has 
become very difficult. 

A case for replacement of existing 26 MTTs with 55 new reliable and cheap 
Digital Mobile Relays (DMR) was initiated in 1998-99. The case was 
approved by Air HQ in December 1999 .and sent to the Ministry which 
accepted the necessity in May 2000 for procurement of 55. units of DMR at a 
cost of R.S-22 crore. In response to the RFP floated, offers were received fro:c: 
I . . . ' 

various vendors in January 2003. Proposals of two bidders were cleared and 
· fi~fo trials carried out in December 2003. After field trials it was decided to 

cancel the RFP in September 2004 and issue a fresh RFP. However, due to 
cost escalation in the intervening period, approval in principle for the 
acquisition was now taken at a total estimated cost of Rs 110 core in October 
2oo5. Till February 2006 only Approval of Necessity had been accorded. 
In the interim ·period, DRDO demonstrated a Mobile Communication 
Terminal (MCT) developed by it and manufactured by BEL. This was found 
to be suitable for meeting· the requirements for DMRs of the IAF. 
Accordingly, the project was re-categorised by Defence Acquisition Council 
as "Make". RFP for 55 DMRs was issued to Mis BEL in January 2007. Mis 
BEL have submitted a proposal for D.MR on which a final decision was yet to 
. ~e taken as of March 2007. 

Thus, lackadaisical approach and absence of a clear and coordinated strategy 
have caused prolonged delays in acquiring equipment needed to replace 
outdated MTTs. This has resulted in continued. use of unreliable outdated . . 

ana~og communication media having a direct ·bearing on Air Defence 
operations and depriving IAF of· recurdng savmg ~f Rs . 1. 70 crore 
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. I 
(approximately) per year at 1999 Ieyel byway of 50 per cent saving in officer 
cadre and 33 per cent in airmen trades. 

.. ! I 
, I 

On the other hand, digital media are being extensively . used in the 
telecommunication sector iii the cohntry and analog systems have fong been 

, . I . . 

repfaced. Such serious delays in repfac:ing anafog systems in the defence sector 
·highHght inefficiencies and -lac~ brplaruring in timely modernization ··of 
Armed Forces. 

1.7.2.41 E§tablli§l!nmellllt ([])f 
1 

:mutoma11:ed :IJIB.1l:egl!"211ted· . Afr . Defomitee 
nne1i:w_([])ll"lk lhl.21§ beel!ll dehnyed . . · . · 

. . I . . 

IAF inventory of AD radars is a ;cdmbination of severa.l types and makes of 
radars_. Command and control of a~ defence operations is exercised manuaUy 
from· Mr D~f~::.ic~ Direction C~ntres. AU these radars presently operate 
independently and are not integrated. This imposes severe restrictiOns on· 
operational capabilities of the ~ system. In . yiew of this, the need for 
automating Air Defence function~ through an Integrated Air Command and 
Control System (JACCS). has beeh felt . since 1997. The IAF projected a 
requirement of five JACCS in Dec~mber 1998 for being deployed within the 
shortest time ·to meet · the erri.etging threats. The Government, while 
acknowledging the need, formant accorded approval for acceptance· of 
necessity in August 1999. Audit exJmination disclosed that the automation of 
Air Defence ~ncti~ns through I~c;cs; which wa~ to be deployedwithin the 
shortest possible tnne, . had stdl :not been achieved even as of 2007 as 
discussed below: 

All amount of Rs 585 crore was budgeted in the 10th plan for the procurement 
of iACCS. However, even after I :i.nitiat:i.ng_ procurement action in 2001, 
acquisition was put on hold in February 2002 due to mismatch between receipt 
of various ground based and a:i.rbo~e sensors, and the projected delivery t:i.me 
lines for the JACCS. In 2002,i it was deciged .. to develop the syst~m · 
mdigenously for which a project w~s approved at a cost of Rs 325 crore in 
2004. The project which commence~ Jin ·October 2004 is being progressed for 
completion in four phases by 2008. Thus,. a critical requirement that was 
projected in 1997 would take over '.a ~ecade to materialise. · 

' t· . 
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!Repair ~nd maintenance of ground ~ased AD radars is a critical function.on 
:account' of the need to keep radars 'and associated equipment in serviceable 

• \condition.at all times. The criticality of this function gets further emphasised 
. :considering the advanced age and ~onditiori· of almost all the radars in. the 

tinventory ofIAF. Besides, radars and tommunication systems are in any: case 
isophisti~ated electi:oniC equipment, prone to defects if mishandled or exposed 
ito adverse operating environment. Significant· audit findings. arising out of 
!examim~tion ofrepair and maintenan9e facilities are presented below. . 
~ I "". . • . 

il.7.3.1 : 
I 

'No standing arrangement for.re.pair.and maintenance with 
BEL· . . ·: . 

I . 

' . i ' : .· ' : 
BEL's Ghaziaba,d unit was primarily set tip to tindertake manufacture· of 
'.ADGES radars. BEL is thus the OEM of all the radars deployed under 
ADGES. Though BRD 'X' and B;RD 'Y~ have been designated as repair 
!depots for transmitter arid receiver systems resp~ctively, they have not been 
~rovided with full fledged repairand maintenanqe facilities for all rotables of 
1these radars. IAF is· thus primarily! dependent on BEL for comprehensive 
tepair of all rotables of the radars. In addition, BEL is th~ sole source of all 

· ~otables: and spares required for ADGES radars.: BEL is also tasked by the 
· I , , • .·. I ., · 

.!BRDs to undertake repair jobs· at site that are beyond the expertise· of the IAF 
Units and BRDs. Despite this overwhelming dependence on BEL, the Ministry I . . 
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has not formulated any formal standing arrangement, either by way of a 
contract or a .MOU, with BEL to Fnsure that 'repair tasks and supplies are 
undertaken seamlessly and without defay and payments are made using agreed 
pricing formulations and agreed .,standardised price lists for spares. In the 
absence of such an arrangement, l~ngthy and time .co~sumillg. procurement 
procednres need to be gone through for each repm.r Job and supply order 
lea4ing to delays. 

]., 7.3.2 . §elttRimg up o:!f rdlieJillq])t lievell irepmiilr fadliltfi.es ifrnr rn([jar 611l? · 

Mis BEL submitted a proposalm lpril 2000.for setting up ofdepot·levd 
repair facilities for five systems12

. cbvering 294 out of a total of 332 lines of 
spares ofradars 'E' at BRD 'X' a~d BRD 'Y' at a cost of Rs 14.75 crore. 
The contract was finaUy signed :in february 2005 at a total cost of Rs 11.70 
crore. for only two systems (Hign Power Test Jigs and Functional Test 
Stations). Audit examination revea'.lea the following deficiencies: 

( i) There · were considerable Jlays in setting up of depot . level repair 
faci.Hties. The proposal was appro'vJd by the Ministry m April.2001 subject to 
price negotiations with BEL and a~ailabHity of funds. Negotiations between 
lAF arid BEL stretc~g ove~ thr~e/years wer~ 'concluded in May.2004. The 
contract was fmally signed rune months later m February 2005 with PDC of 
24 months. · . I . , 
(ii) · WbJile installing and co~issioni.ng ofrepair facilities at 'X' BRD was 

. • . • . I . . • . 
completed m March 2007, those mst,aUed at 'Y' BRD ln May 2007 may not be 
commissioned fully for another l? months pending development of the ATE 
software for.which order had not /been placed as of August 2007. It was 
observed in audit that this' software had been exduded from BEL's scope of 
work in the contract awarded in F~btuary 2005. . · 

(iii) WbJifo the delay in commis~i.oning of the repair facilities resulted in 
expenditure of approximately Rs 9 prore on off-foacling of rotables for repair 
by BEL, exdusion of Hydraulic ~est Facility quoted at Rs 85..16 lakh ill 
BEL's offer compelled lAF to conclude an AMC with a private furn at a cost 
ofRs 87.44lakhper year. . . : I · · . .. . · . 

I . 
(iv) For the remaining )8 lines, BEL recommended factory repairs on the 
ground that ~esign documents wete /not ~vailabfo with BEL, which appears to 

· be tenuous given that the ~ystem was designed by a DRDO lab. 

12 High Power Test Jigs A TE Software and !Test fixture, Test Jigs for Repair of PCBs, 
Functional Test StatiQJ1 and Test fucilify for' Hydraulic Syste"1. · · 
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Thus, setting up of depot level repair facil ities for radar 'E' has been 
considerably delayed. Repair facilities established/ proposed to be established 
do not cover tbree of the five systems of these radars, in the absence of which 
IAF would continue to be dependent on BEL for their repair. 

Air HQ attributed the delays in concluding the contract to the failure of BEL 
to submit cost break-up details. This was not tenable as Air HQ had itself 
taken four years to seek these details. The proposal was submitted by BEL in 
April 2000 but Air HQ sought detailed break-down of the sub-systems only in 
July 2004. 

1.7.3.3 Non-calibration of Digital Test Equipment 

The performance and accuracy of main radar equipment depends upon the 
accuracy of test equipment. BRDs are responsible for calibration and repair of 
test equipment. They are required to ensure that test equipment received from 
operational units are promptly returned after carrying out the necessary 
calibration and repairs. As per prescribed routines, the calibration of test 
equipment is required to be tested once each year. 

Audit examination disclosed that 73 Digital Test Equipment were held by 
ADGES Radar/Signal units procured at a cost of Rs 3.52 crore between 1995 
and 2001. However, in the absence of any designated BRD and calibration 
plan for Digital Test Equipment, these equipment remained uncalibrated till 
December 2006, when 66 were got calibrated by Mis. Electronic Regional 
Test Laboratory Calcutta at a cost of Rs 13.2 1 lakh. BRD 'Y' has since been 
designated for this role and a calibration plan has been finalised in January 
2007. Using uncalibrated test equipment may compromise the reliability and 
accuracy of the main radar equipment. 

1.7.3.4 Plan to enhance repair capabilities of Signal Units was 
mishandled 

A study team was constituted by Air HQ in 1999 to look into all aspects 
related to repairs of radar components at units. In its report, tbe study team 
recommended inter- alia the following: 

• To reduce downtime, additional float of frequently failing Panel 
Control Boards (PCBs) and rotables should be provided to the units. 

• Field units should be provided with certain tools and test equipment for 
undertaking permitted repair tasks. 

Accordingly, procurement of 138 lines of spares at a cost of Rs 36.78 crore 
was approved in October 200 l . These spares were supplied to BRD 'X' and 
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BRD 'Y' during 2002-03. Air HQ informed audit in March 2004 that it had 
been confirmed by the BRD 'Y' that all these items had been issued to 
concerned radar units. 

Audit examination of relevant records revealed that the procured spares were 
not issued immediately to the Signal units for maintaining the required float as 
discussed below: 

- Spares costing Rs 25.97 crore received by BRD 'Y' were merged with 
their normal stock and were being issued to the Signal Units only 
against demands. It was seen that BRD 'Y' was holding spares 
relating to 42 lines worth Rs 5.80 crore as of October 2006. This 
defeated the purpose for which the procurement of spares was 
approved by the Ministry. 

BRD 'X' also received 33 lines of spares valued at Rs 10.81 crore 
during 2002-03. However, 11 lines costing Rs 6.44 crore were not 
issued to the Signal units. Most of the other items were issued to the 
Signal units during 2004-05 and 2005-06 i. e. 2 to 3 years after their 
receipt. 

As a consequence of the above, the overall objective of the entire exercise, 
which was to reduce down-time of ADGES radars and improve their 
serviceability by providing additional floats of PCBs/ rotables and by creating 
capabilities in field units could not be achieved. 

1.7.3.5 Delay in '0' and 'I' level servicing at operating units 

The 'O' and 'I' level 13 servicing of radars is carried out in operating units . The 
stipulated downtime for carrying out servicing of HPRs and MPRs is 48 days 
per year, which converts into 384 hours. Test check in 18 units revealed that 
the time taken for servicing of radars far exceeded the prescribed norm as 
shown below: 

No. of radars No. of radars serviced in more than 
serviced within stipulated downtime 

stipulated downtime 
Upto 384 Hours 384 to 800 800 to 1600 More than 

Year Hours Hours 1600 Hours 
2005-06 NIL 02 16 -
2006-07 NIL 05 10 03 

Excess time taken in servicing reduces radar availability and also reflects the 
adverse effect of ageing of both HPRs and MP Rs. 

13 ' O' and 'I' level= Routine servicing at prescribed intervals and minor repair at unit level 
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1.7.3.6 Delay illll IRAN Serndng 

i Repairs on need basis are carried out for radars 'B' using the Inspection and 
Repairs as Necessary (IRAN) concept of servicing. IRAN servicing routine 

' takes . 12 weeks to complete. IRAN servicing is required to be taken after 
50000 hours of antenna rotation. There was inordinate delay in taking up and 

1 completing IRAN servicing for the first three radars 'B' as indicated below: 

Unit Inspection Pfacement of Date o:lf Rotation hours Reasons 
date suppliy completion o:lf completed at for delay 

ord!eirs for IRAN servicing commencement 
spa ires of IRAN 

servicing 
M April 1999 Dec. 2000 Nov. 2004 63849 Mainly 
N March 1999 Dec. 2000 June 2003 66106 due to 
0 February 2004 March2005 August 2006 65000 supply of 

' spares 

, _IRAN servicing for the remaining five radars 'B' was planned for completion 
• between November 2006 and October 2008. Air HQ, therefore, instructed 
. HQMC, BRD 'X' and BRD 'Y' in July 2006 for carrying out a special review 
i for five sets of spares in order to be able to undertake and complete the above 

IRAN servicing. No supply orders for spares for IRAN servicing of these 
• five radars have beeri placed so fat (June 2007). As such no lessons were 
. drawn from IRAN servicing, experience of tl1e_ first three radars wherein 
: considerable delay had taken place in completing IRAN servicing and an 
· important cause of delay was the time taken in procuring spares needed for 

serv1cmg. The repair agency admitted that delay in undertaking IRAN 
; servicing ofradars 'B' may adversely affect operational availability, reliability 

and the performance of the radars . 

. 1.7.3.7 . Delays in taking up major overhauls 

Major overhaul of radars 'C' is required to be carried out after completion of 
35000 hours of antenna rotation. Iri August 2004, the periodicity of overhaul 
was increased to 50000 hours of a11tenna rotation. Out of the six radars, two 

, radars had by April-May 2007 completed 68544 and 57505 hours respectively. 
However, no major overhaul of these radars has been carried out so far. A 

1 contractfor major overhaul of these radars was signed with Mis. BEL only in 
May 2007 at a total cost of Rsl 7 crore. As per the terms of the contract, 

•. overhaul would be completed only by August 2008. Due to delay in overhaul, 
. repair tasks became necessary in 2005-06 on these radars, outside the scope of 
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the major .overhaul. De fay in conducting major. overhaul of these radars may 
have adverse impact on their overall ~perational availabHity. . · 

. . , I .. 
l. 7.3.~ Peri.@«llkal Revliew!il (PRs) for asses§mellll.t @f re«Jl1Ulil.ll"emel!ll11: .for 

SJ[ll3lll"teS : . I . 
I 

Provisioning is a key to procurement! and to ensure avaHabiHty of appropriate 
stores and material at required levJl. Provisioning involves comparing the 
holdin? of an i~em of equip~ent/sp1~e with the anticipate~ requir~ment ~uring 
a specified penod to. detenmne exac~ procurement quanhty. Audit scrutmy of 

documents :in a repair depot showec;l t~at: 
r 

© Against the requirement bfr 982 lines· of spares projected :in 12 
, I . 

Periodical Reviews (PRs) learned out in 2002-03 for the. period 
covering 2003-07, two suppl~ orders for 76 lines only were pfaced in 
March 2005 and May 2005, iith probable date of completion (PDC) of 
December 2007 of which 2'J rnd 34 linesmateriaHsed fuUy in 2005-06 

and 2006-07 respectively. , I · . . . . 

0 No supply orders were placed agamst the PRs carried out between 

2003-04 and 2006-07. I . 

0 Five ·supply orders pfaced roJ 17 lines of spares in 2005-07 were based 

on Special Reviews (SRs) ~o :dear AOG
14 

demands 9fthe units. 

. 0 The main reason for poor rat1e of conversion of PRs into supply orders 
was stated to be delay iJ vetting of PRs by HQ Maintenance 

Command. 

The BRD stated that in view of the poor rate of conversion of PRs mto supply 
orders, critical requirements werb being met · through focal purchases,. 
Requirement of units were metby'.rclpairing Cat 'D' items; cannibalization arid 
by granting life extension. [ . · ' 

Due to PRs riot being converted intb supply orders, AOG demands were also 
being catered through local purch~se orders. Details of such orders pfaced 
against AOG demands during the ~ear 2003-04 to 2006-07 and their supply 

. I 

position as ofAugust 2007 were as foUows: 

. 14 Demands which should be met withou~ any delay 
. . . . I 
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(Rs in fakh) 

Yeair Supply oJrders Total No. No. of lines Expenditure Oill 

pfaced ofUnes materialised local pm-chase 
2003-04 13 63 63 28.466 
2004-05 24 95 95 85.990 
2005-06 63 179 157 177.990 
2006-07 57 105 89 115.9333 

In another repair depot, all PRs were stated to have been converted into supply 
orders and supplies materialised fully. Sixteen Special Reviews (SRs) were 
also carried out during 2002-07 fqr 97 lines a.nd an expenditure of Rs 2.33 
crore was incurred on procurement of 345 lines to clear AOG and PHU15 

demands. Large number of SRs and emergent purchases indicate persistence 
of weak provisioning practices despite the depot's claim of having raised and 

: realised requirements through PRs. : 

1.7.3.9 Defay in meetillllg AOG demumd's 

AOG demands for spare.s are required to be met within 24 hours so that the 
: equipment is repaired and made servic~able at the earliest. AOG demand 

satisfaction levels relating to the 2004-2007 JDeriod for 23 operating units 
, holding HPRs and MPRs were analysed in audit. The audit analysis disclosed 
, substantial delays in meeting AOG demands as shown in the table below: 

I · ' AOG Demand! Clearance 
' 

Demands Witlhlin Between Between Between More Demands 
Raised! 24 2-15 16-30 31-180 than Pending/ 

Hours days days days 180 days Cancelled 
' 

2004-0S 1583. 12 647 402 389 090 043 
' -

2005-06 1728 05 518 573 469. 074 089 
I 

2006-07 1550 02 351 343 464 070 320 

Total 4861 19 1516 1318 1322 234 452 

·Only 0.4 per cent of AOG demands were met within 24 hours and59 per cent 
,of AOG demands could be met within 2 to 30 days whereas 32 per cent of the 
!demands took one .to six months to be met.. Around nine per cent of the 
1demands were never met as of March 2007. Inability of repair agencies to 
meet AOG demands in reasonable time indicates serious deficiencies in 

15 Production Hold Up 
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provisioning and procurement of spares and rotables leading to generally poor 
level of product support. 

1.7.3.10 Unnecessary procurement of spares 

Test checks of procurement actions undertaken by Air HQ revealed instances 
of unnecessary procurement of spares as discussed below: 

a) Air HQ placed a supply order in February 2000 for procurement of 
spares for MPRs. These spares were received between 2002 and 2003. 
Scrutiny of tally cards revealed that certain spares costing Rs 2.80 
crore were lying in stock since their receipt. On being pointed out by 
Audit, BRD 'X' stated in June 2007 that these spares were transferred 
to them by BRD 'Y' and the basis for procurement was not known. 

b) Based on a PR for the period 2003-07, Air HQ placed a supply order 
for 55 lines of spares for a radar in May 2005. One of the items in the 
supply order was CFA II Tube costing Rs 3.48 crore. This item was 
procured and kept in stock without the depot being aware of its future 
use. 

c) Based on a PR carried out by BRD 'Z' in October 2004, HQ MC 
placed an order for supply of three crankshafts at a cost of Rs 51 lakh 
in February 2005. These were received in October 2005. During 
scrutiny of the PR, it was noticed that requirement for crankshaft for 
the period 2005-08 was worked out as five as on 61

h October 2004 
against which one was held in serviceable condition and supply of one 
shaft was due( dues-in). The net requirement of three, for which supply 
order was placed, was against three repairable crankshafts. Though, 
these crankshafts could be repaired within two months, HQ MC 
procured three shafts which led to avoidable expenditure of Rs 51 lakh. 
BRD stated in August 2007 that the requirement was worked out 
erroneously without considering the three number of Cat 'D' balance. 

1.7.3.11 Premature withdrawal of a radar component 

As per the logbook for radar 'E', the prescribed life span of Shielded Grid 
(Modulator) Tube is 10,000 Extra Height Tension (EHT) hours. The cost of 
one tube is Rs 8 lakh. During performance audit at BRD 'X', it was noticed 
that 14 tubes were withdrawn prematurely between 287 hours and 1940 hours 
during June 2002 to April 2007. In response to an audit query regarding 
replacement of prematurely withdrawn tubes by BEL, BRD 'X' stated in 
August 2007 that the life of the component has been redefined as 500-1000 
hours by BEL without specifying any reason for the same. The BRD also 
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informed that the reduction in life of this item was one of the most critical 
issues faced by IAF regarding radar 'E' and no warranty replacements have 
been done by the supplier so far for the prematurely withdrawn tubes. 

I :1.7.3.12 Indige!Illisafim11 of AµGES :radar spares 

, fudigenization of spares is critical for reducing reliance on OEM/foreign 
suppliers. fu one repair depot, against an indigenisation task of 166 rotables 
for the period 2002-07, the depot could indigenise only 90 rotables and could 
spend only Rs 25.51 lakh out ofa budget allotment of Rs 72;50 lakh made for 
this pUrpose. Delay in indigenisaticin would result in continued dependence of 
IAF on OEM/foreign suppliers for supply of these spares. 

1. 7.4.1 Manpower irl!epfoymemt at Signal Units 

Audit of records relating to detailing of operational personnel in the .radar 
, units, showed that there was a shortage of operationaVtechnical manpower at 
! both the level of officers and airmeri as shown below: 

Percentage of deficiency of Manpower at Signal Units 

YeaJr Operational ' 'fedmical 
Officers Ailt"mel!R Officers Airmen 

2004-05 31 ! 20 38 17 
2005-06 28 20 34 09 
2006-07 26 27 27 12 

1

1 
In the case of radars 'E', establishp1ent was approved only in March 2007. 

' Huge deficiency of officers Jin operational and technical cadres is bound to 
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have adverse .impact on the operatibn and maintenance of the radars and 
effectiveness of air defence system. •• j .. · . . . · 
Jt7A.2 M:mllllJPlOWteir ([)epfoymmteIInt:mt BJruJl§ 

, I . . .· 

There was considerable shortage ofl technical manpower: at both the BRDs 
during the period 2005-07 as :indicated befow: 

.. : ·I 
JBIJR])) 20@5-@1(£· i '2@@1(£.;@/ I 

§1brenng11:lln · · l&osfoidl '§1brenng11:lln Pos11:eirll 
Sannc11:iionned 

I . 
Sa!ffidfonnea:ll s1i:Jrenngtl!n :s11:ireID1g1l:l!n. 

BRD'X' 100 
I 

/ 69 100 66 
BRD'Y' 61 I I 35 61 35 

BRD 'X' stated in July 2007 that the! deficit·ofmanpower was met by putting 
:in extra man hours during non-working hours and holidays. It was, however, 
difficult to conceive that such largb deficiencies could be addressed onlly 
through overtime work. further, cotltinued depfoyment of Hmited manpower 
on overtlime work for fong duratio~s may affect efficiency and quaHty of . 
repair work·undertaken. I 

: I 

I I 
Operational training on ADGES radars is imparted at Air Defence CoUege 
(AJoiC), Lucknow while training o4 maintenance of radars is imparted at, 
TETfRA School at Bangalore. Audit scrutiny was undertaken to assess· if 
training infrastructure was adequate 

1
to support operation and maintenance of 

the. ADGES radars and if these were bemg efficiendy utHized. ·Audit findings 
are discussed befow. · · . 

. . 

n. 7.4.3 'JI'rnnlllliing atAiii- IDtefonce ()Dlnntegte 
I I 

ADC trains officers of various branc~es and seniority on control and reporting 
proce~ure ~or the c?nduct of_ ak I defence operat~ox:is. The college was 
estabhshed m 1998 with a capacity to conduct four trammg courses a year of a 
combined duration.of 46 weeks. Asjagainst this, the coHege has been tasked 
with conducting nine courses a year aggregating a 'total of 67 weeks. The 

I 

increase in number of courses and training weeks was attributed to new 
I . 
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·courses; increase in syllabus and duration of theoretical, practical and on the 
job training. In response to an audit query, ADC stated that going by the 
:AFSEC16 norms, the coUege must have a strength of 13 officers as against the 
strength of nine officers as of date. The combined impact of increase in 
:training tasks and shortage of instructors has put pressure on training resources . 
'and diluted the quality of training. Though· the number of courses has 
increased and the aggregate training weeks have gone up, intake per course 

1was less than the prescribed intake as less ·number of trainees were being 
detailed by Air HQ. This showed that training manpower and infrastructure 
was not adequate and was also not being optimally used. 

l.7.4.4 Tettra Scll:n.ooli (TS) 

(a) Underntilisati.mn oJf mamrpowe:r 

As per policy page, the school :i.s responsible for imparting training on 
;Communication, Data Processing and Technology, Power, Air Conditioning 
and Radars. The capacity of the school has not been deady defined in its 
policy page. The posted strength of instructors, man-hours actually available 
:and consumed by instrUctors for practical training classes during the period 
January 2003 to December 2006 were as indicated below: 

Yeair Practi.call tirannn1111g Prnctical traimllllg Peircelffitage of 
hoururs av2Y.Ilalbille holllllt"S utilized ll!l1111.demtmsati.ollll 

2003 47150. 24534 418 

I 2004 48312 43667 rn 
2005 47467 364!70 23 
2006 47890 . 40098 16 

It would be seen that there was under utilisation of instructional man-hours for 
'.practical training ranging from 10 to 48 per cent. 

• (b) IDefay in installation and commissioniirng of training model Radar 
'E' 

. :In March 2004, Air HQ placed a supply order on Mis BEL for supply, 
:i.nstallat:i.on and commissioning of a training model radar 'E' at TS at a cost of 
'Rs 12.18 crore. As no training radar was available with the schooi trainees 
were being detailed to other units for practical classes resulting in loss of 

16 Air Force Standing Establishment Committee 
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training period. As per the supply order, the training model radar was to be 
delivered within 24 months from the date of supply order i.e. by March 2006 
and installation/commissioning and acceptance checks were to be completed 
within six months of delivery of the radar. In addition, the work services for 
installation of training model radar were to be executed by Mis BEL as a 
deposit work. Mis BEL was to submit a detailed proposal for requirement of 
the civil works within 90 days from the date of placement of supply order. The 
detailed proposal was submitted by Mis BEL in October 2004 after a delay of 
four months. Thereafter, TS took another two years for sanctioning the deposit 
work. The work had been completed up to plinth level as of May 2007. 
Though the training model radar was ready for supply in March 2006, it could 
not be used as of June 2007 due to delay in completion of work services. 
Thus, the trainees were deprived of practical training of radar "E" at TS 
despite release of95 per cent payment for the radar to Mis BEL along with the 
supply order. 

(c) Non-availability of dedicated Radars at TETTRA School for 
training purpose 

ADGES Plan 1987-2000 submitted to the Government, proposed expansion of 
the ADGES Training Institute to cater to various radar and communication 
systems planned to be inducted. Since induction of additional radars, only for 
training purposes was not considered feasible, it was proposed to use radar 'A' 
available at Bangalore for training on HPRs. It was also proposed that one 
each of radar 'H' and 'B', retained as war reserves, be used for MPR training. 
As war reserves for MPRs were not procured, no dedicated MPR is available 
at TS for training purpose. In the absence of dedicated radars, trainees are 
being deputed to radars operating units for on-the-job training which is eating 
into their training schedule. 

Recommendation 

• Training facilities and infrastructure should be tailored to 
requirements so that resources are put to optimal use and objectives oj 
training are achieved in a cost effective manner. 

jl.7.5 Evaluation of Internal Contr ol Systems 

The internal control framework for the ADGES Radar set up broadly consists 
of rules, financial regulations and procedures generally applicable to the 
Defence Services and the IAF. These are supplemented by instructions, 
guidelines, canons, reporting and inspection arrangements formulated 
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specifically for application in IAF in general and by Radar Units in particular. 
The policy page promulgated for each unit and the ADGES Plan Directorate is 
also an important element of the internal control mechanism. 

Audit findings given in the preceding paragraphs disclose deficiencies in 
planning, reporting, non-compliance with instructions regarding provisioning 
and procurement, and all round delays in undertaking critical acquisitions and 
jobs. All of these indicate weakness of the internal control system. in the 
Ministry and Air HQ. Other specific instances of internal control weaknesses 
are discussed below: 

• Budgeted estimates and actual expenditure on AD radar units are not 
visible in the estimates of the IAF. As such, the cost of operations and 
repair & maintenance of these radars cannot be identified /determined 
for purposes of cost control. 

• Record keeping at repair agencies had loopholes and requirements for 
the same post IMMOLS 17 had become uncertain.:. For example at BRD 
'X', Audit had sought details of 290 pending AOG demands which 
could not be provided as the details of AOG as on 31.3 .07 could not 
be extracted by the depot from the front end of the IMMOLS system. 
Similarly, the depot was unable to provide details of 123 pending job 
cards in view of non-availability of this information at the front end of 
IMMOLS. The depot also stated that job cards were being closed at the 
end of the year and re-issued in the next year as a fresh card. This 
places a question mark on the reliability of reports of jobs allotted and 
achieved. 

• Several AD radars have become old and obsolete and are often faced 
with the problem of non-availability of various spares and even 
expertise. Monitoring of an operational system should thus provide 
both the commanders and planners accurate information about the 
actual capability and performance of the system. Any degradation of 
the operational capability of a radar must get reflected in the 
calculation of serviceability of a radar system to present a true and 
realistic picture. However, no reporting procedure has been devised to 
ensure that this happens. Consequently, reports and returns furnished 
provided a more optimistic picture of serviceability of existing radars 
than what actually existed on the ground. 

• Two units held old and non-moving inventory valued at Rs 8.07 crore 
since 2002-03. This besides imposing avoidable inventory costs, 
reflects weakness in inventory control and management. 

17 Integrated Material Management Online System 
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·- .1 ........ I 

I 

ADGES radars ~ the backbone ofl country's AD infrastructure. However, 
shortfaH Jin availabHity of radars and ~upportiing systems and the adv~ced age 
of avaHable assets raise concerns a~out the capabiHty of the .AD system in 
handHng aerial threats that are acquking greater sophistication. 'fhe Standing 
Committee on· Defence has in sevbrkl of their reports expressed concern at. 

• • I 
defays in augtlllenting AD assets. on1accountofthe age of the assets, the onl!lS 
of ensuring operational avaHabiHty of the 'assets shifts to the efficiency and 
adequacy of de~!~~~ted repair and m~intenance facilities for the radars. Audit 
scrutiny has revealed deficiencies e~en though by and large repair agencies 
have undertaken aHotted tasks on tuhe and have· been successful in keeping 
age,d asset~ at reaso'.11abliy high leve~s /ofserviceabH~ty; However, this has 1bee:n 

. made possible by fow aHotment of watch tasks whnch has ensured that use of 
assets is not ~tr.etched. Augmentat~bn of AD assets both with respect to · 
technology and numbers would tlius be imperative for AD systems to 
effectively counter aerial threats. I I . 

. I I . .. 
'fhe matter was referred. to Ministtyl . in September 2007, their reply was 
awaited as of February 2008 . 

. \ 

"' ! 
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Training of Pilots in lAF is a compleJ process right from their recruitment to 
their ab-initio, intermediate, advance~ and operational stage training .. The 
training consists of ground training,, flying in simulated conditions and actual 
flying m basic, sub-sonic and supers:onic aircraft.- This _Performance Audit 
sought to review the training of pilots in IAF in terms of requisite capability 
and adequate capacity to meet the required -force lievelis. ·Some of the saHent 
findings are given befow: · 

~ IAJF llnas.11n«lltl: foirm:unfaltedl :!!l!ID~ follllg-teirllll1l _tir3\nllllil!llg pllan foll" Jplfill([])ts of 
fngllnltell" · :ml11ld ([)\tl!ner . st!l"eams Jfoir devellopiilng aim effoctfi.ve tll"aillllirmg 
s1l:rn1l:egy C([)l!llsistten1l: wi1l:llll ftt~ fong-1l:eirmm stll"ategk ([])bjedftves, desiired 
foll"ce Revels armd tecltnllll([])fogic~l cll:unl!llges. Tlln.e iiIID1l:erim trmnllllillllg pfanns 
foll" slln@rt .pe:rfods ~l!llf tw([]) yedrs ·Jhl:mve fied fo · Sh([])rt sfi.glllted dlecfi.sfons 
ftmmp:mdnng q11llallity oJf pfilll!ll1l: 1l:lr~fi.Hulng. · · 

(Paur:mglr:mplhl 2.9. li.1) 

~ Tllne l!ll\ll!mbell" @f pifots trmfi.iqi.ed in v:mri@uns sfreitlms dl1!Ilri.ng Z@@:H.-2@@6 
, . . . I . . 

· · · w:ms murrclln fowell" tlhla:im JPll1ai'llll.1med targets .. ill1ldic:m1l:i1IDg tllnat . either tlhte 
tJra:hm1.ng 1tairge1l:s dlidl not talke: into :micc«J>11l!llll.t cmnstralints ([])Jr IAF fail.Red 
t([]) eimsmre adlequna1l:e il.llll.1l::mlke of piiR~1l: 1l:nn1.l!llees ttlhlr:mngh allffi dlfective 
irecmntm.elffi1l: s1l:Jraitegy • 

. P:.. lLAJF~s ll"equm1ll"ememnt ([])f tl:ll"ail!lled pD.fots wiiU §Mb§falllltfa.Illiy. incJl"ease : I . . . . .. . 
dl.Ullrillllg 2@@8-2([])18 ti:([]) mee1l: expansforrn imee~fa l!J)jf 1LAIF sq11E.aHdlli:"orrns~ and 
fill urrp back fog va4!andes a~idl · aRs«ll tll:D.e vac:aumdes airii!ilfog firom high 
attritfoim l!":m1l:es fmn· .ll"ece11Dt 

1 

yle:aurs. JIAJF !buns lll\([])t implemerrn1l:ed . mny 
eiffocfillve traiirrnfirrng stira1l:egy/ · fo:r meeting tllne lirrncifeasedl intake 
ll"equrrnirem.emnts by aiddliressnljlg p1rnlb>Ilem.s l!"efated 11:0 lb1mmnta1l:J1.rnms o:lf milt" 
SJPl:mce/nmmwaiy ([])CCUllJPl:!!ll!llcy am11i!ll ([J)\tJlne:r nl!llJfms1l:irU11.c1l:ll!rnll crnms1trmnlffi1l:s. 

(Pa1ragraplln 2.9~Z~2) 

J7 'Jfllne l!llurrmlblei ([])if pifots lf:mfi.Ili!lllg 11:@ complle1l:e 1tllneiil!" traiirrnnimg successifll!Il!y 
was signni:lfk:mrrntl:l!y lbiigllnelt" tRna\m 1l:JbJ.e assessed avenige waisfage rntes fin 

' I . . . . 
45 pe1r Clfmt of C(})Ul!Jl"Ses.. There W.31S :mllS([]) faclk ([])f cmn1l:finmi1l:y rum tllne 
1l:Jralllffi§ntimn ([j)jf a pifo1l: · if1rnm! i1mfitl:i~l 11:Jr:ail!llill1lg t® illlltermedfatl:e mn~ 
aHrllvaJIBced st:mges. of 11:1raftllll.D.1IDg in tielt"ms ([])f <J!1lllalli1l:y, tecllD.imofogy :m!llld 

. ' . ' ·I I . ' 
allvll([])llllncs ([])f 1l:llne tir:mnlllleir mircraft imsed. . · . . .· 

i(Pairagntplln 2.9.3.1 H.llll 2.9.3~3) 

37 



Report No. PA 5 o/2008 (Air Force and Navy) 

};;>- Need for improving quality of pilot training was highlighted by the 
fact that 42 per cent of 276 aircraft accidents reported during 
1995-2005, were attributed to human errors. 

(Paragraph 2.9.3.5) 

};;>- IAF lacks adequate number of state-of-the-art aircraft for 
imparting pilot training. HPT-32 aircraft used for Stage I training 
is technologically outdated and beset by flight safety hazards. In 
spite of the loss of 11 pilots and 15 aircraft, it continues to be used 
today. Further, HPT-32 does not aid in smooth transition of 
trainees to the next stage of training. 

(Paragraph 2.9.4.l(i), 2.9.4.l(ii) and 2.9.4.l(ili)) 

};;>- Limited availability of Kiran fleet has resulted in important 
t raining like tactical training and low level navigation being denied 
to cadets of various streams before trifurcation. This constraint 
has also resulted in insufficient inputs to the trifurcation board for 
assessing suitability of trainees for fighter, helicopter and 
tr ansport streams. 

(Paragraph 2.9.2.4) 

};;>- Intermediate Jet Trainer (IJT) for Stage II training will not be 
available in the near future. Delay in timely completion of 
development and induction of IJT would adversely affect the 
training of pilots and over-exploitation of Kiran fleet. 

(Paragraph 2.9.4.l(vi)) 

};;>- IAF took almost 25 years to induct the Advanced Jet Trainer 
(AJT) which is critically required for smooth transition from the 
basic trainer to a high technology aircraft. This was in spite of 
several recommendations and direct linkage of accidents to the 
absence of an AJT. 

(Paragraph 2.9.4.l(iv)) 

};;>- T r aining to helicopter pilots continues to be imparted in Chetak 
helicopters inducted in late sixties, depriving the pilots of training 
in the latest avionics and flight control systems. 

(Paragraph 2.9.4.l(vii)) 

};;>- IAF failed to procure/upgrade simulators for trainer aircraft for 
more than a decade thus depriving the trainees of a safe and non-
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hazardous means of learning to fly these aircraft in a cost effective 
manner. 

(Paragraph 2.9.4.2(i) and 2.9.4.2(ili)) 

~ There was delay of more than a decade in finalisation and 
acquisition of land for establishment of weapon training range for 
two Flying Training Establishments. In the absence of the training 
range, the cadets have to travel to other locations for range 
training incurring avoidable expenditure of Rs 5.77 crore per year. 

(Paragraph 2.9.5.2) 

Summary of Recommendations 

• A Long Term Training Plan may be formulated in order that training 
aims are more focused and training needs are addressed more 
efficiently. This will involve a more thorough consideration of critical 
inputs like induction of AJT, ensuring availability of necessary training 
infrastructure, addressing shortages in intake etc. 

• Given the important potential role of Navigators and Weapon System 
Operators (WSO), !AF may consider having a well-formulated training 
policy for them after defining their role more precisely. 

• Stage I training requires an alternate state-of-the-art basic trainer 
which will not only improve quality of training but also enable smooth 
transition to more sophisticated aircraft. 

• Acquisition of JJT needs to be hastened in view of the ageing Kiran 
fleet. !AF should ensure optimum availability of trainer aircraft for all 
stages of training appropriate to their operational needs. 

• Given the importance of simulators in flying training, !AF should 
ensure timely induction, repair and upgradation of simulators in 
Flying Training Establishment and Operational Squadrons through 
better planning, correct assessment of requirements and effective 
coordination with DRDO and other designated production agencies so 
as to provide quality training to pilots in a cost effective manner. 

• !AF should place demands for spares within a prescribed time-frame 
to stop cannibalization and avoid Aircraft on Ground (AOG). 

• Decision making authorities in both !AF and MOD should ensure that 
there are no unnecessary delays in procurement of important training 
aids. 
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12.1 Introduction 

The Indian Air Force (IAF) requires pilots to fly its diverse range of aircraft, 
from fighter planes to transport aircraft and helicopters. Thus comprehensive 
professional training becomes especially crucial for providing young recruits 
with the expertise required for handling specialized equipment and aircraft, 
and also for constantly upgrading the skills of the existing pilots. Training 
new pilots is a complex process involving selection of trainees, theoretical 
training courses, initial practical training in simulators and ' live' aircraft and 
operational training specific to the stream in which a pilot is commissioned. 
This report focuses on various stages of pilot training from initial stages to the 
transfer of pilots to their operational stream. 

12.2 Organisational Chart 

The organisational structure of the establishment in IAF responsible for 
imparting pilot training is given below: 

( Air Headquarters 

J 
I 

I 

Directorate of 
Training 

I 
I 

HQrs Training 
Command 

Various FTEs -
FTEs - Flying Training Establishments 
MOFTU - MiG Operational Flying Training Unit 
Ops Sqns - Operational Squadrons 

I 2.3 Training Pattern 

I 

Directorate of 
Operations -I 

I 

Operational 
Commands 

- MOFTU & Ops Sqns 

Training in IAF is imparted for pilots, navigators, qualified flying instructors 
(QFis) and weapon system operators (WSOs). To meet the operational tasks 
of flying in the IAF, training of pilots is carried out at Flying Training 
Establishments (FTEs) coming under Headquarters Training Command 
(HQTC) as well as at operational commands. Details of training imparted are 
given in Appendix 1. 
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Different aspects ofpifot training are covetedi iin a span of four stages. These 
·are as under: 

• • : • . c , ·, , . i .. ' I · •. . . : : , 

Stage I.:. Combmed initfali tramirig 'for aWpilots~. This is foUowed by 

o trifurcation ·of pi~o~s· into .
1

Fighter stream, Helicopter stream 
and Transport ·st;ream. · .. ::· :,· , , ,.. . 

o direct entry cadet~ who were ·.·suspended durmg Stage I . 

· ~:o~~ifj~~~v~i.i axi'. .. ~wtion to .cont#me .as navigators· I 

0 

' . . . .· .· . . . .. ; ' .. J, ·;,' . ·. ; .· '. . ' '. : '• ... · . 

o .. Stage n~ futerinediate Levehraming:Thls isfoHowed by 
. .. . .. · . " : : .·' .· . !, . /: :.: ,,, 1 · '. ' ... '; . . . . 

0: 

o commissioning a's a pilot in IAF. . .· .... 

St~g~s .• ·II~ .. and :IV'". AppHedJ;and·;advan~ed, tralining: These involve 
trammg on specific str_eam. I op~r;atmn:aI.arrcrafL ... · . . .·.· .· .. . . .. . 

. . " ' ' ·1 ··· . ,,... :;:,, '" .:•'... ..· ,. '' ', •.•·: .. ··> ' ." ·: 

Stage I, n and ill ti:alltjtlg~_ are cop~1ucted atvarious FTEs and Stage IV 
. tramirig~ whidds spedfic tq fjghterJ~r;6affi,, is c#fi¢d out 'at M~G' Operatiol1a1 
flying Training Units (MOFTUs).d···1•·.' • ·. , , 

The majority of pilot trainee~ co~r.; ~pm; t~e. N, atio1l~ pefeµc~ _f\.cadep:iy. 
(NDA) where: elementary flymg tr~mmg 1s nnparted m the fast semester; 
Cadets who are not fromNDA are !given· a six mcmths JPre-flyiing Training 

. Course (JPFTCtaf'Alir.FOrC'e•.Acad~dity (AFA), Duhdigal before·· they'johi'tlie · 
. ·. , .. , . . , I· . . . . . 

NDA cadets foi:Jlying ·trainipg .. W?'men pi,Xots, an~.trained and t~stedto the 
same . standards, but are commissi? ned irito the . transport and heHcopter 

streams only. ; .. I . 
., __ . __ 

i I I 

Performance audit wa~.cO~qucted '.d~pig April.to Qct9ber.2Q07 and cover~d 
the three stages oftr~mllig. viz:·stage\·K (Basic), ·stage u·(Int~rinediate} and 
Stage III (Applied} imparted; by the ff,;Es under the ·control bfHQTC during 

. . . .. .. . I . . . . .· . . 

the period 2001 and 2006)),Stage IVi(Advanced) and Operational Training (in 
selected· Operational Squadrons) 'bbing "imparted by the. wings under the 
control of D~ector~te . of?]per~ti?~/ arid ... concerned Command Headquarters 
were also studied. The mam acbv1hes cov1ered were: 

. 0 JPfanning.of.t~ainiilg,activitieJ ,·, . ' · · 
. . . . , I . . 

o Training r~4uirements and th~k Jful:fi.Hmeiit 
· . ·. · . ·I 1 

·•···· .u:. 
o Management of training resources. ·· ··· 1 · 'c · · 
o · Acquisition of trainfug aids>Jquipmen.t·and. aircra!ft:·~ · 

·· : i ,i · .. ·· ;,J ,. 'I ' . , ' / . I .:'.: • 

L . 
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• Management, utilization, repair and maintenance of training aids and 
aircraft. 

• Modernisation and upgradation of training facilities, aids and aircraft. 

I 2.5 Audit Objectives 

The performance audit has been conducted with the aim : 

(i) to assess whether IAF is equipped with the requisite capability and 
adequate capacity to train pilots to meet the requirements of envisaged force 
levels, 

(ii) to assess the economy and efficiency of utilisation of training 
infrastructure covering training establishments, personnel, training aids and 
aircraft as also financial resources, and 

(iii) to evaluate whether adequate initiative for upgradation and modernization 
of training assets had been taken and implemented. 

I 2.6 Audit Criteria 

The following audit criteria were used to evaluate the performance: 

• Existing and planned fore~ ievels of operational squadrons in terms of 
IAF' s overall strategic plans. 

• Standard trainee-trainer ratios. 

• Flying tasks fixed by Air Headquarters (Air HQ)/Ministry of Defence 
(MOD). 

• Annual acquisition p lans for training assets/projects. 

• Serviceability norms and usage rates prescribed by !AF/Original 
Equipment Manufacturer (OEM)/service providers. 

• Recommendations of study groups and experts as well as projections 
made by users. 

• Norms and schedules for repair and maintenance of aircraft. 

• Tolerance rates for wastage and attrition. 

I 2.7 Audit Methodology 

An Entry Conference was held at Air HQ on 20 April 2007. During the 
conference, the audit scope, objectives, and criteria were discussed with IAF 
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and Ministry officials. Audit evidence was gathered through examination of 
records related to training activities, issue of questionnaires to Air HQ, HQTC, 
all FTEs, wings imparting Stage IV training and selected operational 
squadrons, and discussions with the management. Audit evidence was 
compared and analysed with the benchmarks/ criteria to make an objective 
assessment of performance. Exit Conference with IAF and Ministry officials 
was held on 7 December 2007. 

I 2.8 Acknowledgement 

We acknowledge the cooperation extended by Directorate of Training, and 
Directorate of Ops 18 at Air HQ, HQTC and various FTEs and Ops units in 
providing willing assistance in the conduct of the performance audit. Audit 
also acknowledges the cooperation and support extended by Liaison Officers 
at various FTEs anrl 0!'!) units. 

I 2.9 Audit Findings 

Audit findings are classified under the fo llowing heads ( l) Planning, (2) 
Training requi:ements and their fulfillment, (3) Quality of training, (4) 
Availability of training resources, and (5) Adequacy of training infrastructure. 

I 2.9.1 Planning 

Planning is a prerequisite for ensuring that training imparted follows a clear 
and coordinated strategy and takes into account the current and long-term 
needs of the IAF. This would ensure comprehensive assessment of training 
needs, timely provision of funds, induction of critical trainer aircraft and other 
equipment, optimal utilisation of infrastructure and acquisition of the required 
skill set by the trainee pilots of fighter, helicopter and transport streams. 

2.9.1.1 Absence of a Long Term Training Plan 

IAF has not formulated any Long Term Training Plan (LTTP) for its pilots 
keeping in view its long term strategic objectives, technological changes and 
developments that have taken place in the global security environment. In a 
Review conducted on training of pilots (Para 4 of CAG's Report No. 9 of 
1992), Audit had expressed concerns over the delay in finalisation of a long
term policy for training. The situation remains unchanged even after fifteen 
years with Interim Plans being formulated for short periods of two years at a 

18 Operations 
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tJime. The absence of long· term ,planning has resulted in decisions that have 
proved to be shortsighted, and had to be subsequently roHed back For 

·instance, there have been numerous changes in the location of training specific. 
to a stream. Locations once chosen for ab-initio training19 have been found 
•unsuitable subsequently and had to be changed at a later date. The types of 
. trainer aircraft. to be used at different stages of training have also undergone 
: changes without cogent reasons. To illustrate, a trainer aircraft, namely Kiran 
.Mk IA, ·found suitable for Stage.II training, has been shifted to Stage HI since 
.the Stage Ill trainer has outlived its life. This has also had.an impact upon the 
quality of training imparted at Stage H (see Para 2.9.4.l(ii)). 

:In August 2007, Air HQ s.ta:ted that : L TIP was not formulated mainly due to 
shortage/non-availability of trainer· aircraft and delay in procurement of 
Advanced Jet Trainer (AJT), and that the IAF would make an LTTP once.the 
AJT arrives. 

;The reply is not tenable as 1AF ought to have developed and implemented a 
'comprehensive LTTP covering not only the projected needs for trained pilots 
but aiso the infrastructure required to be established including acquisition of 
'trainer aircraft so as to achieve the lo.ng term strategic goals. Serious delays in 
acquisition of AJT itself are a manifestation oflack of a comprehensive LTTP 
in IAF. IAF have not explored alt.ematives for the defective basic trainer 
aircraft even after a lapse .of two decades. Both the AJT and Interim Jet 
Trainer (UT) projects have been running behind schedule. In the absence ofa 
concrete training plan, IAF is unable to take stock of the actual requirement of 
pilots for the present and future. 
' I 

19 Ab-initio training covers Stage I, II md Ill for all the streams. 
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I 2.9.2 Training requirements and their fulfillment 

2.9.2.1 Shortfalls against planned targets 

IAF planned to train 220 pilots per year (in two courses) during 2001-2005 
and 110 pilots in 2006 in one course. The position of pilots actually trained 
and shortfalls is indicated in the chart. 

Audit analysis indicated that the number 
of pilots actually trained was much lower 
than planned targets. The shortfall in 
achieving the training targets varied from 
15 to 31 per cent. 
Audit examination disclosed that planned 
targets were not determined correctly on 
the basis of present/future requirements. 
As against 32 existing squadrons and 36 
forecasted squadrons (121

h Plan)20
, a 

figure of 39.5 squadrons was used as the 
basis for calculating requirements for 
training plans. Further, shortfalls carried 
over from previous years were not 
considered whilst arriving at the targeted 
figure. 

250 
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[YfAR(Two Coursu)) Course) 

EP!anned • Actual a Short1all j 

Significant shortfalls in achieving the targets indicate that either the training 
targets were not fixed realistically taking into account constraints or IAF failed 
to ensure adequate level of intake of pilot trainees through an effective 
recruitment strategy. 

2.9.2.2 Lack of strategy for meeting expansion needs 

(a) Additional training req11ireme11ts to fill 11p backlog vacancies: In 
February 2007, Government allowed filling up of 498 posts of pilots that had 
remained vacant on account of ban since l 998. This accretion in strength is 
proposed to be met by phased and increased induction during the period 2007-
2011. Average annual suggested intake for this induction plan would be 325 
cadets in the year 2008 and 342 cadets from 2009 onwards. However, in April 
2007, HQTC indicated that a maximum of 270 trainees per year (including 
Naval and Indian Coast Guard Officers) could be accommodated due to 
limitations of air space/ runway occupancy and other difficulties. Similarly, 
other FTEs, where second and third stage training is being conducted also 
have their own constraints in catering to the increased load of trainees. 

20 I 2'h Plan : Year 2013-2014 tu the year 2017-2018. 
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Air HQ stated in August 2007 that steps were being taken to overcome the 
shortages within the next five years. In Audit's opinion, due to the limitations 
in training capacities at FfEs, the proposed induction plan, which aims to 
overcome the shortages in a five year period, would be able to cover the 
requirements by 2016 only i.e. in an eight year period. 

(b) Increase in number of squadrons: In April 2007, the Standing 
Committee on Defence (2006-07) observed that the squadron level of IAF be 
raised to 36 at the end of the 12'h Plan through the future acquisition of 
Medium Multi-role Combat Aircraft (MMRCA), Su-30 MK.121 and Light 
Combat Aircraft (LCA). Acquisition process for MMRCA has already begun 
and second phase of supply of Su-30 MKI has already started. IAF is required 
to prepare for these future acquisitions of aircraft by training pilots capable of 
flying these aircraft. However, IAF has not formulated any effective strategy 
to meet the increased training requirement arising from the above expansion 
and acquisitions. 

(c) High rate of attrition of Pilots in IAF: IAF's Human Resource 
Management (HRM) policy of 2002 emphasised the need to increase synergy 
between civil and military aviation so that IAF also becomes a source for 
providing personnel for aviation related activities in civil sector. Towards this 
end, the policy provided that any officer at any stage of his service career 
would be eligible for obtaining a civil flying licence. As a result of this 
relaxation, IAF witnessed a sudden spate of voluntary retirements in recent 
years. The HRM policy was finally reviewed in 2005 and it was laid down 
that officers would become eligible for civil flying licence only after 
completion of 16 years of service. 

Audit observed that during the year 200 I to 2006, 642 pilots comprising of 
Fighters (305), Helicopter ( 189) and · · 
Transport (148) pilots have left the IAF Attrlllon/txodus of pilots In last s!xvears 

i.e. on an average 107 pilots have left 200 

the services compared to the average 
intake of 167 pilots. Such high rate of 
attrition would necessitate high intake of 
trainees in near future to maintain 
existing force level. The training 
establishment oflAF is also to be geared 
accordingly to handle the increased 
intake requirements. 

21 Supply to be completed in four phases 
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'fhe 16th Standmg Committee on Defence in its report (2006-07), ailso 
expressed its concern at the disturbm~ trend of IAF pifots foaving the service 
to join the comm~rc::ian aviation sedor. The Committee in the same report 
stressed on. the need to devise. a me9hknism by which pilots may ·noHeave the 
service after training alt1ld induction info service. · 

A~dit is of the vi~w that the existinJ maximum capacity of 270 trainees per 
year (induding Indian Navy and in4ian Coast Guard Officers) may not be · 
adequate enough to meet the increased requirement on account of proposed· 

· ~x~ansion in IAF, ne': acquisition
1

s, j nee~ to fiH up existing ~a.cancies .after 
Hftmg of ban on recrmtment. and ':'ayanc1es on account of attn.hon of pilots. 
IAF should have ~evefoped and implemented a strategy for meeting the above 
mcreased intake requirements by addfessing problems refated to limitations of 
air space/ runway occupancy and ot~er difficulties .• 

I 

2.~.2.3 . IDIIl=<!:!([J)Il!i<!:!tefived pllmllll f([J)l ([J)Jbl1tlinillllliillll~ ~([J)mmmmteJr<!:!liaiil Plifot lLii<!:!eHn§e 

'fo pursue recommendations made b)1 a Committee of Secretaries in June 2001 
on utilization of trained manpower ~vaHab1e in·Defence Forces, Government. 
decided in December 2001 to impforhent 'civil Re¢ognition of QuaHfications 
o~t~ined .d~ing MHlitary Se~i~e' ~ ponjun~tion with t~e P~ect~r ~ene~an. of 
Cw1n A vmtmn, (DGCA). 'frammg nnparted m confonruty wnth C1vd A v1atmn 
Rules (CARs) as issued by DGCl.<\ would ultimately resuh in issue of 
Commercnan JP>Hot ·License (CPL) to duHtary pilots. • · . : · · · . , I , .. . . . 
In 2002, AFA22 was.selected as the jcentre to accommodate the requirements 
of CPL. . Further,. some changes. werej made in the syHabus for different stages, 
and also the. training requirements. for an ~ircraft certified for. civil 
anworthiness were indicated; Ho-ivever, doubts were expressed by AF A 
regarding this proposan and it was I stressed that . obtaining the CPL should 
remain an mdividuan-pursuif. It was also felit that the pHots who repeated(Ily. 
faHed to achieve the minimum starldard in the ground examination· oir skii.H · 
!ests condu;cted by DGCA wound be :demoraHzed. There were aliso con8traints · 

. m conductmg the CPL at AF A. Nonetheliess, from December 2002 ·onwards, 
. . . I . . . .. · .... 

IAF Jimpfome~ted the ~JP>~· cours~s ~enveen December 2002. and· June 2005. 
Altogether, S1X exammatmns were conducted! at AFA by, DGCA and 
Department of Communications. • / . . . . 

. . . . . ' I ' . . .. . 
Audit observed that this exercise haq an impaet on miHtary ~viation training as -
the syUabus of Stage K training was compressed! to foui months (against .. six · 
months) and remaining two montfu were earmarked specifi.caHy •for ·CPL 

. . . . . . . , I . . . . . . ; ·' 
course at APA. JP>assmg of CPL was made compulisoryfor finan ment to be 

22 Air Force Academy 
I I 
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awarded after completion of the course. Since this had no connection with 
military aviation training, the quality of training meant specifically for IAF 
was adversely impacted. · · 

In August 2005, IAF was forced to review its decision and introduced a new 
HRM policy in which obtaining CPL is no longer mandatory and a pilot 
cannot apply .for the CPL until he has .completed 16 years of service .. It is 
obvious that the decision of December 2001 was short-sighted which diverted 
IAF resources from their main objective of making and shaping a military 
pilot whose primary role is to protect our air space ·and whose skins are 
accordingly developed. 

. 2.9.2.4 Trifmrcation Policy 

Prior to September 2002, trifurcation of trainees (separating into Fighter, 
Transport and Helicopter streams) was carried out after Stage II of flying 
training. Since September 2002, trifurcation is being carried out after Stage I 
itself in order to conserve the resources of !Gran aircraft and for greater 

,. economy. 

Audit examination revealed that this decision was guided more by the anxiety 
to conserve aircraft resources rather than by the fact that tri:furcation after 
Stage I· actually yielded more positive results in term of improved quality of 
trainees as compared to trifurcation after Stage II. In fact, impact of this 
decision was examined by AF A in October 2004 to see the effectiveness of the 
change. It was found that trifurcation after Stage I had led to fall in 
performance of the trainees. AF A, therefore, suggested that trifurcation be 

' done after Stage II so as to permit a more rounded assessment of the trainee 
prior to trifurcation. Further, audit observed that certain inputs like tactical.· 
flying and low level navigation reguired for trifurcation are not available at 
Stage I and to that extent selection of pilots .for each stream is affected 
adversely. · · · 

·. Thus, the ultimate objective oftrifurcation i.e. of identifying suitable pilots for . 
each role is not being fulfilled due to constraints regarding availa.bility of 

, Kiran aircraft. These constraints are discussed at paragraph 2.9.4. l(ii) below. 
: Further, review oftrifurcation policy which was due in January 2005, has been 
· put offtiH 2008. · 
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2.9.2.5 Recruitment of Navigators 

Navigators23 are essential for the efficient functioning of IL-78, SU-30 and 
Airborne Warning and Control Systems (A WACS) aircrafts. However, the 
intake of Navigators Training School (NTS) is met through pilots who have 
been suspended24

, rather than making recruitment on the basis of the actual 
requirement of navigators. Audit observed that against the authorized intake 
of navigators, there has been a consistent shortfall. Between 200 l and 2006, 
the shortfall ranged between 25 and 54 per cent resulting in overall shortfall of 
36 per cent in intake of navigator trainees. Thus, improper planning for 
recruitment of navigators led to low intake at NTS, which further resulted in 
sub-optimal utilization of infrastructure and resources. This also had an 
impact upon the per trainee cost, which at Rs 2.50 crore is much greater than 
the cost of Rs 1.61 crore as per norms. The low intake also affects the 
subsequent intake into the WSO courses conducted at NTS. 

2.9.2.6 Induction of Weapon System Operators 

WSOs play two roles i.e., Mission Planning (Ground work) and Flying (Air) 
besides other assigned tasks. WSOs are selected based on their willingness 
and efficiency after Stage III Navigation Training. An important fact to 
consider while planning for WSOs is that they can replace the second fighter 
pilot who is assigned with the task of a WSO in a twin-member cockpit like 
Su-30 aircraft. The cost of training a WSO (Rs 1.07 crore) is also significantly 
less than the training cost of a fighter pilot (Rs 9.73 crore). Audit observed that 
IAF does not have an extensive and exhaustive plan for induction of WSOs 
and it took almost eight years since the acquisition of Su-30 aircraft to select 
navigators for WSO training. The IAF, thus, has not only foregone the 
opportunity of addressing the shortage of fighter pilots but also the significant 
savings that can accrue. Taking into account the fact that IAF has substantial 
number of Su-30 aircraft, potential savings to the extent of approximately Rs 
615 crore was possible if IAF were to demarcate the role of WSO clearly and 
formulate definite policy for their induction. 

Recommendations 

• IAF may take necessary action to overcome the lack of infrastructure 
facilities at various FTE's to accommodate the induction of additional 
pilots. 

23 Job description of a Navigator includes planning, recording and controlling the movement 
of an aircraft from one place to another. 
24 Pilots who are unable to learn flying, exhibit poor performance in ground subjects and are 
found unfit due to medical reasons. 
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• Trifurcation policy needs to be reviewed and decision needs to be 
taken keeping quality of pilots required at the forefront rather than 
economy issues. 

• Given the important potential role of Navigators and WSOs, !AF may 
consider having a well-formulated training policy for them after 
defining their role more precisely. 

12.9.3 Quality of training 

2.9.3.1 Extra wastage rate in each stage of training 

Based on experience and past performance, lAF has assessed average wastage 
rates25 at each stage specific to each stream. Audit noticed that in maJority of 
the courses conducted during 2001-2006, these limits were exceeded in all the 
streams at all stages as shown below: 

Stream Total number Number of Average Actual Wastage 
of courses courses Wastage Limit Range (in 
conducted where (in Percentage) Percentage) 

deviations 
existed 

Common to all 12 7 15 16.20 - 26.00 
streams 
Fil!hter 12 4 10 l l.60 - 14.00 
Transport 12 2 5 11.80 - 12.50 
Helicopter 12 6 10 10.90 - 19.00 
Fil!hter 12 7 10 12.90 - 19.50 
Transport 12 5 5 5.30 - 1.31 
Helicopter 12 7 5 5.60 - 14.30 
Total 84 38 

Thus, in 45 per cent of the courses, wastages were higher than the assessed 
average wastage rate. The wastages were significantly higher in Stages I and 
III. While these wastages can be explained during the initial stages, in Audit's 
opinion the wastage over and above the norms at Stage Ill level of training do 
not reflect well on the efficiency of the pilot training system. 

High wastages at various Stages of training puts unnecessary burden on the 
public exchequer. Further, after Stage II training, these pilots are already a 

25 
Number of pilots who are unable to complete the training successfully at each stage due to 

reasons such as poor performance in ground subjects, inability to learn fl ying, medical reason 
etc. 
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part. of t~e W()rk:i.ng force of th~ IAF.I and hence hlghwastage at Stage HI have · 
a d:rrect nnpact upon the operabonal strength as well . . . _ 

2.9.3.2 . •. JL21<1::1lll~21 lillll 1J:'Ir31lillllli~g lsylilla.lbiuu~ : · · ·.· .. - . . 

Although hiH/mou~tain flying :i.s', Jri e~sential p~rt of operational duties of 
: . ·! 

helicopter squadrons, the two F'fEs for helicopter training viz., Helicopter 
Trammg School (HTS) at Hakinhpet · and J i2 HeHcopter Unit (HU) at 
Yelahanka, are not imparting trahlling for helipad operations in hills, high 
aUitude flying and other relief operition tasks. This training is .being g:i.veh at 

•· . . '·I . • .· . . , 
the operational -unit Jevd only when p:i.fots are. posted to the field units after 
completion of .Stage HI training .. Als a result, .fie~d uruits are undertaking this 

" . . . ' I ' 

trainmg as on.:.the-job traiin.ing in ;addition to their unit specific roles. Du~ to 
technical constraints like flying ho?rs available, availability of aircrew,. task

. oriented flying etc., the training peiiod· :i.s very long. The lack of skins 
required during operations is acutdy felt as can be seen from an arr crash :i.n 

. the year 200026 attributable to poorly trained pilots. · · 
. . . . I . 

• _ 2.9.3.3 · . 1L21<1::lk oJf <1::onnmimm1.ty fo tt1n11lillllnlllig · · . . ·. 

Pilots belqngiiig to the Fighter Strjam are trained ~n a basic train~r (HJPT-32) . 
:i.n Stage I, Kiran Mk I :i.n Stage U a~4 K:i.ran Mk U in Stage UL For training at 
each Stage to be effective,. it shpuld be ensured that the training at 'the 
preceding Stage provides quality inputs which facilitate learning at later 
Stages. · · 

.Audit exaIIrlnation, -however, reve~led that transition from :i.n:i.tial training to 
Ji.ntermediateand advanced stage bfitraining was not smooth. Initial training at 
present does not give the trainees any exposure to armament use, night· flying 
or cross country flying. Besides, jthere is a significant jump in the quality, 

. technology and avionics of the aircraft used, for example, from Kiran :i.n the 
initial stage: to MIG 21 in the la:tJr stages. Lack of continuity ill training is 
bound to aff~ct the overall flying 1 s~:i.Hs of the pilots. . . . · . . . 

I 
·2.9.3.41 : A<t::ddennt§J.llll ab-nhuho ttir2frmHer Jfl!ed 

. . . . I . 
(a) . Dud.ij.g the period 2001-2006, 33 aircraft acc:i.dei;its were reported :in the 
. ab-initio training fleet in !AF :i.n ~nl the three streams. Se~enty n:i.rie per cent of 
these accidents were due to huma:d error and technical defects that resuUed in 

. .' I . 
. : . . I . . . . . 

26 On 17th May2000, one Che~tah Helicopter crashed in the mountains during reconnaissance 
sortie as the pilots were not adequately~a~ed<and displayed lack of skill and incorrect' high 
altitude flying technique. i , j .:_ 
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loss of three lives and 12 aircraft27
. Accidents due to human error and 

technical defects clearly indicate shortcoming in training and aircraft used for 
imparting ab-initio training. 

(b) lAF expert committees have cited large-scale cannibalization as one of 
the reasons for aircraft accidents/ incidents. Hence, a recommendation was 
made to avoid cannibalization as a routine course of action and should be 
resorted to in exceptional cases after taking prior permission from the 
competent authorities. However, Audit observed that large-scale 
cannibalization was being resorted to at various FTEs and operational 
squadrons while carrying out first and second line servicing of the aircraft to 
avoid AOG. 

Month No. of items cannibalized 
AFS, Hakimpet AFS, Bidar AFA AFS, AFS, 

Yelahanka 

Gwalior 
Ki ran Chetak Ki ran RPT-32 Mirage AN-32 

aircraft Helicopters MK-I A/II 2000 
January 2007 47 17 75 30 41 
February 2007 61 31 55 24 79 
March 2007 75 24 69 44 23 
April 2007 83 28 43 42 76 
May2007 107 45 55 31 46 
June 2007 84 13 - 34 40 

Total 457 158 297 205 305 

From the above, it is clear that items are cannibalized in each month from one 
aircraft to another as a general practice rather than as an exception, violating 
the recommendations of the safety committee reports. 

2.9.3.5 Air accidents due to lack of skills 

Audit observed that the quality of pilot training in IAF was affected due to 
non- availability of adequate number of aircraft.28

, non-availability of 
simulators, use of obsolete outdated aircraft/simulators for training, poor 
infrastructural support to the training establishments, lacunae in training 
syllabus and lack of continuity in training. These weaknesses in the training 
system affect the skill levels of the pilots inducted in various squadrons that 
may in turn lead to serious air accidents while performing operational role. 

Audit observed that there was large number of accidents attributable to lack of 
skills, indiscipline in the air, non-adherence to Standard Operating Procedures 

27 Nine aircraft amounting to Rs 25.10 crore (in three cases losses are yet to be assessed) 
28 Para 2.9.4. I (ii) and Para 2.9.4.1 (iii) 
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(SOPs) and supervisory lapses. Off 276 air accidents reported during 1995-
2005 116 accidents were attributed to human errors of various types as shown 

' 
m the table befow: 

.! . 
·, 

lReasoim Jfoir . JFngllnte Tirannsjpioirt · JH!eilJicl!li]pltel!" ']['nJi . Tota J?ucennt 
accfta:llem!t II" I -Iml!lll" Il -age 

. Dllsoll"nenntatfonn 11 !- I 2 - 13 11 
Enol!" oft" 9 : -1 1 1 11 ' 10 

· .Til!Ila:llgemennt · · I 

lLaclk. of 8 ,. 2 1 11 10 ,-
sitmatlonnail 
awal!"enness 
(JLO§A) 

lLaclk oft" slk.Jiilil 23 ' - ! 5 4 32 27 
Sl!IlJllliernsoiry . -

. i 
1 

I 
3 1 5 4 

faJlllses 
Mnslln~nna:l!Ilnnng oft" 18 - I 4 1 . 23 20 
·. ICOIIntll"OilS ·. I . 

lP'ioioll" alll!"marins!lnnlJ) · 6, . . , -I 4 ·- 10 8 
·· Vfoilatnoim olf §OJ? · 5 :11 2 2 11 10 

Toil:an 8dD •. 1 31 23 ldD 1Jl.6 
' 

. Jt can be seen that 2 7p,,;. cent of~~ accidents were calljled due to lac~ o.f skili 
while 20 per cent were caused iQue to rmshandbng of controls. 'fhxs .de~dy 
indiCatedtl_iat}he quality of trairuin~ Imparted to the pilots needed to be more 
rigorous. · ·. , · [ · · · 

,. I 

2.9.41.R 

Aircrafts are the most vital trainin~ ~id in the entire process of transfo~g an. 
unsk:i.Bed cadet into a proficient I.Alf pHot. A va:i.labHity of adequate .number of 
trainer aircraft of desired capabilit~ is essential. for impartmg qualiity training 

. . . I . . 
. . .·.· :- ; . . . . .. . . .. ' 
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to pilots to prepare them for any eventuality arising during peace and wartime 
operations. The number of aircraft has to match the number of trainees at each 
stage e.g. there should be sufficient number of HPT-32 aircraft at Stage I etc. 
In qualitative terms, the aircraft available should be capable of undertaking the 
exercises prescribed as per syllabus. Overall, the trainer aircraft should be 
compatible with the existing technological capabilities of aircraft in the 
operational squadrons. A Flying Training Overview is shown below to 
understand the name of aircraft exploited in ab-initio stage training: 

FL YING TRAINING OVERVIEW 

STAGE I STAGE II STAGE lli 
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2.9.4.l(i) Outdated aircraft for Stage I training 

HPT-32 aircraft, a basic trainer powered by a single piston engine, is used for 
training of IAF cadets at AF A and also for training Qualified Flying 
Instructors (QFis) at Flying Instructors School (FIS). These aircraft were also 
used by Basic Flying Training School upto December 2005 for training of 
cadets of Army, Navy and Coast Guard. 

The unreliability of the engine of HPT-32 aircraft was commented upon in 
Audit Report No.8 of 1998. Even after modifications in 2003, the aircraft is 
beset by a number of critical flight safety hazards with the result that trainees 
at the initial stage are not confident about flying this plane. A similar piston 
engine used by the United States Air Force (USAF) was withdrawn within five 
years of induction in 1999 due to similar problems. IAF, on the other hand, 
has been using this aircraft for the last two decades risking the lives of trainees 
as also impairing the quality of training imparted. Some of the important 
deficiencies in the HPT-32 aircraft are discussed below: 

• HPT 32 aircraft does not have ejection seats and as such, in an 
eventuality of abandoning of the aircraft, the pilot is required to bail 
out manually. In such circumstances, chances of survival of the pilot 
become minimal. In fact, 15 aircraft have been involved in air 
accidents leading to the death of 11 pilots which could have been 
avoided with an efficient escape system. 

• Due to poor instrumentation and lack of avionics in the aircraft, 
training is not undertaken during adverse weather conditions. Thus, 
even after six months of flying training consisting of 72 sorties, the 
trainee gains no experience of flying in adverse weather conditions, an 
essential requirement of Stage I training. Also, low level navigation 
training cannot be imparted on the HPT-32. 

• Due to poor quality communication equipment, trainees are unable to 
respond to any radio transmission. 

• In the absence of any recording equipment, it is impossible to find out 
if the trainee violated any flight safety norms during a solo sortie. A 
large portion of the training flying takes place without any objective 
debriefs. This is undesirable for any kind of military aviation, let alone 
ab-initio military flying training. 

• An intangible problem with the HPT-32 is the lack of continuity of 
training with the next phase in terms of technology and aircraft 
capability. After basic flying training on the single engine HPT-32, the 
trainee undergoes Stage II and III flying training on the Kiran series 
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aircraft and thereafter is exposed to a supersonic advanced aircraft like 
Su-30, Mirage-2000 etc. This results in a big jump in terms of aircraft 
performance and technology. Different committees on flight safety 
have brought out that one of the reasons for aircraft accidents was the 

. lack of continuity in training. 

Apart from the above, HPT,..32 cannot be used to impart armament and · 
. tactical training. Performance in respect of these two aspects is 
essential for judging the suitability of a pilot for fighter stream. The 
abs~nce of these two vital inputs leads to insufficient data for the 

· trifurcation board to judge the capability of a pilot to become a fighter 
pilot. 

In spite of these problems, Air HQ (August 2007) is still using this aircraft for 
• basic training and is also exploring the possibility of extension of life of the 

HPT-32 fleet. Continued use for these outdated aircraftmay affect the training 
quality and also risk the lives of trainee pilots. 

2.9.4.l(ii) Unsuital!Jie aimi inadequate mmmbe.r of aircraft for Stage :U 
TraJimn1ng · 

Air Force Station (AFS) Hak:i.mpet is conducting Stage H training of fighter. 
1 pilots through 29 Kiran MK-I ·aircraft. The fact that this aircraft is not 
• . suitable for Stage U training on account of technical limitations was accepted 
. by IAF also. In addition, the management of required aircrafts for Stage TI 
I • 

' training was not very effective and would· lead to over-exploitation of the 
I . 

Kiran fleet. This inter alia may compromise flight safety standards besides 
: affecting the quality of training imparted. The number of aircraft available for 

training is limited due to various reasons which are giveh below: 

0 Only 23 engines are available for fitment against the fleet of29 aircraft 
i.e. six aircraft cannot be operated at any point due to lack of engines. 

® Nine aircraft are on AOG29
. 

" Average flying undertaken in Kiran MkI is 3600 hours in each course. 
The Time between Overhaul (TBO) i.e., operational availability before 
the aircraft I engine is to b~ sent for Repair and Overhaul (ROH), of 
the Kiran Mk-I aircraft is 800 hours. Details of the TBO left for 29 
aircraft are given below: 

" 
29 Aircraft on Ground (AOG) refers to those aircraft which are not airworthy because of 

. technical snags and demands have been placed on the OEM/repair agencies/equipment depots 
· for spares/repair-work. ' 
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RLrt !Vo. ./'A5 of 21J(!8 {A,ir For~e andJVavy) 
I I . . 

1 I 
Less than 13 hours 14 td 200 Hours·''. -.201-houis and above_. 

5 aircraft · · l O aircraft 14. aircraft 
·." ·.. ', I.·',, ' .. :,; . .:·: . ·. '•' 

. I . ._ 

Thus, SO" per cent qf the fleet wou~d be due for ROH :within: 200 hours of 
-e~ploitation, ie, fifteen aircraft : ~o'add' have to <'be .sent for repairs and 

·overhauls at the.same time. _ ........ 1.- • •', · .· ·_-·. , · .• .. , . . . . . . . 
. . ·,' . "· . ·1· . . . . 

- <: . : . . - : -. > .. ~.. : - -'. ; ~· ·.·.. . , ; '.. . ; : '.· .. .... ;· .... .- .. "·: .:'.' '.: . .' . .: .' . ·: ·_ . ~ ~-::< ,· ':• _; ( · .. ;: ;, .' .'.; : . '! ,: ; i 

Hence,·_ due .to the :mandatory mafutenance .cycle,, ,AOG and. fack.of eng~es, 
AFS ,Haldmpet would. beJeft with dnly fiv.e,aircraft for iimparting training as 

. . , I ... , , . . .· . ,, 

·against approXimatdy 34 ·number, of1eadets at :Stage H-m each::course:. In fa,Ct, 
the holding ofK:ITan Mk-I trainer alljcraft for StageH tra~ing may be reduc~d 
to such an extent where even the cp11duct.of the forthcommg courses would;be 
difficult. Further, avaHall;>Hity of a r¢pfacement for the Krran series, i.e. UT, in 
the near futm:e is also remote and iAF does.: not h~ve a11y other ;.concrete ·,back
up pfan to resolve the,'probliem. Cl~arly; 4here is a fack,"of co~ordination ari9 
foresightedness in decision-J\11aking Jmongst different Directorates. ill.Air HQ~ 

.... ·, ' . ,·' ! / .• '. ' .: j; <; ' . '' ·. '':·:·.: ' " . 

2~9A,TI{nfu1)" : ILan<elk ([J)JfireGJUllniredl m1Jlllhn!bi(eir ([])fr'. sinir<eiraifll: foir-§tange· m tirannrinnrrng::.: 

Against the s~nctioned es~ablishdijnt . of 29 aircraft, of Kkart· Mk~IA, .~AFS 
Bidar is holding only 24· aircraft . .Hbwever, due to reasons given befow, at :a 
time.even these.24 air.craft are notaViaHabfo infull,~trerigt~: : : , ,, ... : . _ .·· 

. o ~~:\:~~e~~~~~i~J2:ir::~e:i i:~e;~:,~i=~l=!~t: 
.for traihiiig i.e., there is a sho\rtfaU of34 percentagainstthe sanctioned 
estabHshmenfof aircraft. ! · · v. . . . ·' : · , · < . . · /,: : 

0 . Average u~ei\fic~a~Dity. 9f 
1 
Kirkn,. iylk~ u\ ~~~~ _the -}?~fio4 J~n#~& 

. 2001 to :December 20Q6 was ~2A4per c~nt, . He11c_<;i, cmt pf ~h~. streitlgth 
of 24 aircraft, .. on' an. ~verage[ fiv~ aJircira.~ :Would be, Uliser\7foeabfo #lie 
to AOG, snag, inspection aiiq 'other ~easons~· ·,. . .. . . . · .. ' . 

. • .. • . - . .. . . ·.· . . _- I. I . .. . : . . . . , -; .. , .· .. : , , 
¥:S ~idar st~!ed that. in: ;view ofJheJif9: ext~~icm ?f ~~~ .~-~~ .~~d 
improvement m AOG s.~atu~ •. t~~re, .VfO~l~ 1?~ ~() w:uncp, ·~ Sta.g~ ;p~ ,tra~~;:mp. 
the near future. In Audit's opmmn, rthls lS not tenable as avadab1hty of ][(]ran 
MK-IA:. is alreaqy c<HI].proajsed and\ there is a. shoftp,ge of34 per _cent agah1st . 
the sanctioned estabHsfuhent.. bue to restrictions 'on' the ·number.of Hfe 
extensions th~t · cari be given, . nnsehriceabiHty due• 't~· AOG,' iriSp~ctib~ arld 
non-avaHabiHty of aircraft due. to R0H, training of Stage HI would be further 
compromised fot\van(ofsufflcfont rlumb~rs oftralljer arrctaft, ),' ' i ••· ' 

. 1. . '.'. . ·.1 .i' '. ·" ' ' .. :·:-.· .·' ·' .... r ·.·········· . 
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2.9.4.l(iv) Delay..in induction-of AJT 

: The ne~d for acquisition of Advanced Jet Trainer (AJT) was identified in 1982 
. by a Special Committee, headed byAir Marshal La Fontaine, as an essential 
1 element in improving the skill levels of pilots and in ensuring smooth 

transition of trainee pilots graduating from· low speed trainers to advanced 
· high performance fighter aircraft. Between 1990 and 1999, numerous 

proposals were put up for approval, three request for proposals (RFPs) were 
, issued at different stages on the basis of the recommendations of two Special 
. Committees set up, and Standards of Preparation i.e., staff requirements and 
. specifications were changed keeping in m:i.nd technological advances .at each 
• stage. 

• Audit observed that the delay has basically been due to lack of timely 
· decision-making. When the first RFP was issued in 1986, though proposals 
: were received from two short-listed vendors, Government was unable to make 
: a selection during the validity period of the offers with the result that the offers 
· lapsed. Subsequently, the earlier staff requirements were revised and a new 
1 sanction was issued in 1993. Once again, there were numerous delays. This 
i time, preliminary price negotiations were held with the vendor after a lapse of 

more than two years. Ultimately, even the new sanction could not be utilised 
, and a third and fmal RFP was issued in 1999 for acquisition of 66 AJT aircraft 
• (24 in fly away condition and 42 under licensed manufacture by HAL) with an 
r option to acquire 24 on lease for interim training. 

, In pursuance of the RFP issued in, 1999, Government sanction was given in 
'. 2003 and a contract was entered into with Mis BAe in 2004 at a cost of 794.58 
• million pounds (Rs 5633.40 crore) for the direct supply of24 AJTs, spares, 
• ground support equipment, training aids and materials for the remaining 42 

aircraft and interim training for pilots at United Kingdom (UK) before the first 
• delivery. Sanction was also given for creating necessary infrastructure at AFS 
· Bidar at a cost of Rs 140 crore for operation of AJT. The delivery was to 

commence in September 2007 an<i; was likely to be completed by February 
' 2008~ . Training with AJT has been ·planned from July 2008 onwards for Stage 

III as a partial replacement to Stage IV training atMOFTU. 

' Audit scrutiny revealed that due to:the delay in acquisition of the AJTs, IAF 
has been forced to structure sub-optimal soJutions as discussed below: 

@ To take care of Stage IV training on a fully operational aircraft, MIG-
21 FL was used which was not at all meant for such training. Due to 
this, the standards of operational skills and flight safety might have 
been adversely affected. 
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• IAF had to purchase second-hand MIG-21 and MIG-23 UB Trainers to 
cater for the shortage of Stage IV training aircraft. 

• Using a MIG-21 FL is also becoming unsustainable now due to 
reducing strength of aircraft on account of expiry of the Total 
Technical Life (TTL). Three squadrons of MIG variants including one 
of MIG-21 FL type have been phased out in 2002-03. As a result, the 
task of Stage-IV training has already spilled over to four operational 
frontline MIG-21 BIS I MIG-21 M squadrons, which has resulted in 
diluting the operational flying and the total readiness of the frontline 
operational squadrons as they have been tasked for flying training. 

Further, the Standing Committee on Defence in its 18th Report of December 
2002 had noted that IAF lost 102 MIG aircraft and 39 pilots in air accidents. 
This caused losses of about Rs 675 crore during 1992-2002. In spite of strong 
recommendations made u.t different times, the proposal for the early induction 
of the AJT could not be implemented for almost 21 years. Inordinate delay in 
acquiring AJT, IAF compromised on flight safety and quality of training. 

Any further delay in AJT induction would have serious consequences on the 
operational preparedness of IAF as well as on flight safety. This is especially 
pertinent as work services for induction of AJT are running behind schedule, 
as discussed later in the report at paragraph 2.9.5.5. 

2.9.4.l(v) Delay in procurement of flight safety equipment for AJT 

In emergencies, Electronic Flight Reference Card (EFRC) is an automatic 
mechanism by which actions to be taken by pilots are displayed in case of any 
warning on the Central Warning System (CWS). In February 2007, Air HQ 
concluded a contract with a foreign firm for procurement of 70 EFRC for AJT 
at a total cost of 7.8 million pounds (Rs 66.30 crore30

) with supplies to be 
completed by December 2009. However, Audit observed that as per the 
present schedule, IAF would start receiving the first AJT in September 2007 
and delivery of total 24 aircraft would be completed by February 2008. Thus, 
24 AJTs would be flying without EFRC for periods ranging between 22 to 27 
months. In August 2007, Air HQ stated that EFRC is an additional feature for 
which the software has to be integrated with the aircraft mission computer 
software and the use of EFRC is not mandatory but is desirable and a modern 
feature on the aircraft. Audit is of the opinion that EFRC is vital for 
enhancing flight safety. 

30 l Pound = Rs 85 
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2.9.4.l (vi) Delay in development and induction of IJT31 

Due to the phase-out oflskara· in 2005 and depletion of Kiran fleet, Air HQ 
initiated a case for the development of IJT. Based on the Air Staff 
Requirement (ASR) of Air HQ (July 1999), Government accorded approval to 
the proposal of Mis Hindustan Aeronautics Limited (HAL) for design and 
development of UT at a cost of Rs. 180 crore. As per the approval, two 
prototype aircraft were to be manufactured by 2004 by HAL, tested and 
approved by Centre for Military Airworthiness and Certification (CEMTLAC), 
the designated authority for giving such air-worthiness clearance. 
Accordingly, HAL developed the first two prototype aircraft in March 2003 
and March 2004. However, air-worthiness certificate for the prototype was 
not given by CEMILAC on account of deficiencies in the Larzac engine. 
Consequently, it was decided to incorporate AL 551 engine instead of the 
Larzac engine in the Limited Series Production (LSP) version of UT. Finally, 
a contract was concluded with HAL in March 2006 to manufacture and supply 
12 LSP - IJT with AL-551 engine at a total cost of Rs 486.81 crore with the 
delivery schedule from March 2008 to March 2010. 

Audit scrutiny revealed that IAF's decision to place a further order for LSP of 
12 IJTs was not prudent since the prototype itself was yet to be proved as air
worthy. IAF stated (May 2007) that the conversion of prototypes I and II with 
AL 551 engine and certification of engines by Russian authorities is likely to 
be completed by March 2008. Reply is not acceptable as placement of bulk 
order for aircraft without the prototype being cleared and certified by the 
competent authority (CEMILAC) is irregular and against the provision of 
Defence Procurement Procedure (DPP). Even after the certification by 
Russian authorities, the newly developed engine requires to be certified by 
CEMILAC. Thus, IAF followed an ad-hoc procedure for obtaining the IJT as 
even after placing an order for prQduction of the aircraft, they are unsure of its 
air-worthiness. Further, the decision ofIAF to go ahead with another untested 
and untried engine, when the first unsuitable engine was rejected, does not 
appear to be sound and logical. 

2.9.4.l (vii) Outdated helicopters for training 

Chetak helicopters of 1967 make were inducted in IAF for imparting flying 
training to helicopter pilots. Training continues to be imparted even today in 
these helicopters without any replacement or modernization. No proposal for 
their replacement has been initiated in the last four decades. In September 

31 Intermediate Jet Trainer 
• Iskara aircraft was used by IA F for Stage Ill training upto 2005. 
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2007, Basic Flying Training Schoo~ Allahabad (BFfS) indicated that these 
helicopters have poor and non-standard instrument layout and their 
unergonomic design adds to flying fatigue of the crew. Thus, helic•.>pter pilots 
are being trained in helicopters inducted in the late sixties without the latest 
avionics and flight control systems. They are, therefore, deprived of quality 
flying training on state-of-the-art helicopters. 

2.9.4.l(vili) Induction of MI-17 Helicopters 

AFS, Yelahanka imparts Stage III flying training for helicopter pilots on MI-8 
helicopters. However, IAF fleet is dominated by MI-17 helicopters. At 
present, on an average, about 50 per cent of trainees after completing MI-8 
training are posted to MI-17 variants. They have to undergo further cross
conversion training of ten hours at the operational units on their postings. This 
duplication can be avoided by positioning MI-17 .'lelicopters at Stage ill level 
at Yelahanka. 

2.9.4.l(ix) Delay in upgradation of avionics 

NTS, Begumpet possesses six A vro aircraft for conducting ab-initio 
navigation training for flight cadets equipped with six trainee workstations and 
two instructor stations. These aircraft were modified as Navigator Trainers in 
1970. Some of the avionics became unserviceable/ unreliable 18 years ago. 
Further, due to wear and tear over the last three decades, majority of the 
navigation equipment fitted in the classroom stations have became either 
unserviceable or unreliable. Besides adversely affecting training, the existing 
avionics fitted on the training aircraft were not compatible with the avionics 
on contemporary operational aircraft. Hence, in April 2003, necessity was felt 
for the upgradation of HS-748 navigational trainer aircraft with modem 
avionics/ instruments. After two and a half years, a contract was concluded in 
March 2006 with HAL for upgradation of five navigational version A vro 
aircraft at a cost of Rs 33.49 crore with a PDC32 of December 2007. As of 
July 2007, HAL has supplied only one upgraded AVRO aircraft. Thus, there 
was considerable delay in upgradation of avionics in navigational trainer 
aircraft compromising the quality of training to that extent. 

Recommendations 

• Stage I training requires an alternate state-of the-art basic trainer 
which will not only improve quality of training but also enable smooth 
transition to more sophisticated aircraft. 

32 Probable date of completion 
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• Acquisition of /JT needs to be hastened in view of the ageing Kiran 
fleet. /AF should ensure optimum availability of trainer aircrafts for all 
stages of training appropriate to their operational needs. 

• Decision making authorities in both /AF and MOD should ensure that 
there are no unnecessary delays in procurement of important training 
aids. 

2.9.4.2 Simulators 

Simulators are vital equipment which provide reliable alternatives to putting 
an inexperienced pilot on a ' live' aircraft. This has invaluable advantages in 
terms of flight safety and reduction of accidents. Flight training simulators are 
a cost effective way of providing efficient training for various flight exercises 
and are capable of use unaffected by environmental constraints and other 
flying restrictions. They are the only safe means by which pilots can practice 
procedures which would otherwise be hazardous and, at times, impossible to 
attempt in the air. 

,_,.2.9 .4.2(i) Non-availability of Kiran simulator in AFA 

The Ki.ran Mk-I Flight Simulator developed by Aeronautical Development 
Establishment (ADE), Bangalore, a Defence Research and Development 
Organisation (DRDO) lab, was installed at AFA in 1987. From November 
1994, ADE expressed difficulties in maintaining the computer systems due to 
obsolescence and in July 1996 indicated that it would not be cost effective to 
make any replacement/upgradation of the sub-systems. The simulator finally 
became unserviceable in July 2000. In November 2003, after a lapse of 22 
months, Air HQ accorded sanction of Rs 10.25 crore for upgradation to be 
carried out in two phases33

. Although ADE had expressed their reservations 
regarding upgradation of the existing simulator, the main thrust of Phase-I 
activities was to make the existing simulator operational at the earliest till the 
completion of the new simulator in Phase-II. 

In August 2005, during execution of Phase I activities, ADE expressed their 
inability to rectify the repeated snags in the existing simulator. Air HQ 
therefore terminated the execution of Phase-I activity and granted permission 
to ADE to proceed with Phase-II for development of new simulator. By 
November 2005, ADE had incurred expenditure on Phase II activities to the 
extent of over Rs 0.97 crore besides initiating procurement worth Rs 5.17 
crore. 

33 Phase I comprised upgradation of old simulator, Phase 11 comprised fabrication of new 
simulator. 
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· Meanwhile, in March 2004, another I contract was concluded by the Ministry 
with Mis TSL Technologies Pvt *d, New Delhi for procurement of 18 
simulators for HPT-32 aircraft and Kiran Mk I and H aircraft with the 
probable delivery date as April 2005. ·In November 2005, an IAF team 
assessed the.simulators offered by AJPE and TSL and opined thatthe simulator 
offered by ADE was far 'superior to! the simulator :fabricated by TSL but its 
annual maintenance cost would be high. The IAF team furtheir opined that the 
simulator offered by TSL would not only meet the requirements of ab-initio 
traineesbut would also b~ easy to ,~intam. Therefore~ Air HQ in a meeting 

· held in March 2006 qecided to forec~ose the Kiran. Simulat?r Upgrade project 
on the grounds·that ADE Simufatoi did not meet customer's requirement. . . .. ·· . . . I· . . . 

. Audit observed that IAF preferred 1~ simulator of private -f~ over the far 
superior simulator developed by DRDO. Since a clear go ahead was given by 

. I . ... ,.. . .... 
Air HQ to ADE (DRDO) :in August 2005 to proceed with phase U for 
development of a new sinn~fator, ii 'fas. not prudent oµ the part ofth~ Air HQ 
to foreclose the contract imdway especiaUy when substanhal expenditure had 
already been incurr_ed by DRDO on! the development of the simulator. this 
led to· an unfruitful expenditure of RJ 6. i4 crore. The case also highlights 1~ck 

. •. I . . ', 

of effective coordination between Air HQ and DRDO as they could have 
jointly developed specifications fulfilling the actual requirements of the IAF. 

. ! I . . 
. l . 

Thus, IAF's decision t{) upgrade j the existing simufator despite ADE's 
. reservations, coupled with rejection bf the new simulator offered by. the ADE 
led to trainees ·at AF A bemg depriv~d of the benefits of a ·flight silnulator for 
five years apart from the unfruitful e~penditure of Rs. 6.14 crore. . 

. I 
2,9,4.2(Ili) Noim"".ftllllst21.llatfol!ll- l{J)Jf Simmllllfat([Jllrs pull"chasedl from tlhe prftvate 
firm · · I · · .· · , . ·. 

I 
I 
I . 

In March 2004, a contract was cond}ided by the Ministry of Defence with Mfs 
TSL Technofogies Pvt Ltd. (TSL), I New Delhi for the procurement of nine 

· Practices Procedure Platforms (PPRs) .and nine Cockpit .Procedure_ Trainers 
I . . . . , 

(CPTs) at a cost ofRs 7.50 crore w~th the probable date of completion (PDC) 
of April 2005. In May2006, extra. contractual developments resulted fu access 
being denied to TSL to any def~nce personriel/facility/mformation citing 
security reasons. However, the firini had already supplied all the 18 simulators 
to four FTEs. Four simulators supp~ied to one FTE have been instaHed and in 
respect of the other three FTEs inst~Uation has been suspended. Civil works 
carried out atthe three FTEs at a c6st of Rs'41 lakh are also lying unufiHsed 
for the purpose for whichthey'wer~ constructed .. Rs 4,88 crore has already 
been paid to the vendor as of 2005-96. Non-instaUation of the simulators has 
deprived the cadets of the advantages of training on the simulators.·· 

I 
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2.9.4.2(iii) Unserviceability of Jaguar simulators 

Two Jaguar simulators were procured in December 1983 and April 1985 and 
installed at AFS34

, Ambala and AFS, Gorakhpur for continuous and 
conversion training35 at squadron level. U nderutilization and continued 
unserviceability of one simulator despite spending Rs 0.94 crore on its repair 
has been commented upon in Audit Reports of 1990 and 1998. The second 
simulator is also unserviceable since December 1998. The aircrew were, 
therefore, not in a position to practice various sorties as per the Operational 
Squadron Training (OST) and Annual Squadron Training (AST) syllabus. 
There were four aircraft accidents during the period 1999 to 2003 with the 
total cost of damage estimated at Rs 291.09 crore. Court of Inquiry (CoI) 
conducted also found that the non-availability of simulators was one of the 
contributory factors for the accidents. 

Subsequently, upgradation of both the simulators was taken up by Mis 
Macmet Technologies Ltd, Bangalore. Though the simulator at AFS 
Gorakhpur was taken over after the upgradation in November 2006 at a cost of 
Rs 10.97 crore, effective utilization started only in August 2007. Upgradation 
work is yet to commence in respect of the simulator at AFS, Ambala. Further, 
due to un-serviceability of the Jaguar simulator at Ambala, all Jaguar pilots are 
being sent to Gorakhpur to undergo the simulator training and the syllabus for 
simulator training is also being reviewed due to the availability of only one 
simulator. Thus lack of timely action by Air Force to upgrade simulators not 
only impacted pilot training adversely, it also resulted in air accidents with 
colossal loss. 

2.9.4.2(iv) High performance human centrifuge in IAM 

The existing Human Centrifuge (HC) at Institute of Aviation Medicine (IAM) 
has been effectively used for the purpose of training, research and medical 
evaluation. This equipment is essential for pilots being trained for supersonic 
aircraft, as they are required to increase their gravity tolerance. Need for a 
new HC was felt as early as 1987 since the HC at IAM was found to be short 
of simulation capabilities commensurate with the performance capabilities of 
the aircraft in IAF inventory like Mirage 2000 and MiG-29. In April 2001 , the 
Competent Financial Authority (CF A) approved replacement of the existing 
HC System with an advanced state-of-the-art modem High Performance 

34 Air Force Station 
35 Continuous training is also known an Annual Squadron Training (AST). A pilot undergoes 
AST to maintain his grading. Conversion training is also known as Operational Squadron 
Training (OST). When a pilot joins the new squadron and fl y a new aircraft, he undergoes 
conversion training. 
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I 
Human Centrifuge . (HPHC). System! at· an estimated ·co.st of Rs: 97 , crore. 

' • .. . , I . . . . . " 
finaUy in March 2005, Air HQ co.nduded a contract for the procurement of 
HP~C from a foreipn firm at _a co~tj of USD 153~ minion withdeHvery ~y 
Apnl 2008. Thus, it took an mord~ateliy long penod of 16 years to procure 
this equipment even though'trairnmg /on the HPHC: is mandatory for a· fighter 
pHot. fa the absence of new techno~o'gy of HPHC, IAf continue~to·· illlpah. 
gravity tolerance training to· the fighter pHots in the old vintage ·HC, thus, 
compror¢'sing the elements .of aero :niedical training for aircrew. · .. · .·. · 

. . . . . I . . 
2~~.4l.2{v). 1U§tenrna::eaulbille Nauvngauitll«Drrn Sllmmunfa~([j)Jl" . . . . .. · . I . . . . " 

puring repairs in· Jurte· 2000, the 1~ter~ace ;card, ._ou~.er .distdbutio_n c~~d. 
mterface cable and computer of a na:vigahon snnufat<)f )IDStaUed by Aff force 
Technical CoHege (AfTC), Bangal6re got. burnt and the simiifator became 
unserviceable. As the spate inteifdce card was not available with . eith~r 
AFTC36 or NTS37

, the simulator I coulid not·.· be repaired. and remain~d 
unserviceable tiH July 2004. As a tesult,. training could_noibe undertaken 
from June 2000 to December 2004•and navigators were tramed thn)ugh actual 
flying on the ·aircraft, thereby incurlmg extra expenditure to the tune of R.s 
L80 crore per annum. · ' · · ·· · · ·. '' 

. . : . 

The navigation simulator after repair was inducted .Jin August 2004 at a cost 9f 
Rs 45.33 fakh. The. simulator was' u'.sed primarily for trainfug navigators who 
fly A vro aircraft: The cockpit :avionics and classrooms. of aH; fiv~ A\f,ro 

• • - . I I . . . . . . < •.•. 

aircraft at NT,S were under upgracl[a,tion, to be completed by June 2008: fa 
June 2007, one Avro. aircraft was /·already upgraded and. anothecorie was 
expected by December 2007. In view of the upgradation, there was 'a need to 

.. upgrade the n,avigation simulator ~s f eH .. Bl!~ NTS is yet ~o initiat~ .~9tiop)o 
upgrade the simulator, and the navigators contmue to be tramed on a .simulator 
with outdated avionics and dassroonb,. · 

36 Air Force Technical College · 
37 Navigational Training School 

I 
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Adequate infrastructure such as runways, haNgars, radars, air traffic control 
and weapon training ranges is essential for efficient operation and 

, maintenance of trainer aircrafts and other training aids, and smooth conduct of 
pilot training. 

2.9.5.l D.eterirnration of resuirfaced irunway before prescribed time 
limit ; 

The two runways located at AFS, Bidar were resurfaced during the year 1999-
2000 at a cost of Rs 4.71 crore. However, the runway deteriorated after four 
years in 2004 even though the life of the re-surfaced runway was expected to 

. be ten years under normal circumstances. In June 2005, HQTC tried to hold 
the executing agency responsible for poor work quality. It also advised either 
resurfacing of runway or extensive preventive maintenance, whichever was 

I cost effective. In spite of HQTC instructions, AFS has not taken any action 
along these lines. Continued use of deteriorated runway by AFS is a flight 
safety hazard and requires timely action. 

2.9.5.2. Defay in establlishment of weapon trainillg.:range 

Flight cadets at AFS, Bidar and AFA, Hyderabad are required to go to 
Jamnagar twice a year for firing exercise I practice on an Air-to-Ground range. 
Similarly,' the flight cadets of AFS, Hakimpet go to Kalaikunda in the absence 
of a range in the vicinity of the training establishment thereby incurrmg extra 
expenditure. This was commented in the C&AG's Report for the year ending 
31 March 1992. At present, Rs 5.77 crore is being incurred per year due to the· 
absence of adequate facilities for fifing practice. 

Audit scrutiny revealed that IAF has. been unable to narrow down on a suitable 
site for the Air-to-Ground range even after 15 years of being pointing out in 
Audit. Instead, it could only formulate short-lived solutions to the issue. For 

: mstance, a temporary range was formed at Banswada Range in· Nizamabad 
· Distt"ict ·of Andhra Pradesh for' three FTEs located in Hyderabad and 
Bangalore. Due to two incidents and two accidents of aircrafts, HQTC 
proposed (August 1994) setting up of an Air-to-Ground Firing range at Nirna 
at an estimatecf'cost of :Rs 2.50 crore. · After a delay of two years, in February 
1996, AFS, Bidar conveyed that the area was unsuitable for firing and as a 
result HQTC did not take any action on the proposal. · 
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. In July 1998, an IAF team ·visited 1t~e range and strongly recommen9ed that 
appropriate steps be taken for the :acquisition of land and :initiation of work 
services for the creation of range tjn/priority basis: . Ill May 1999 Air Forde 
Station Bidar indicated that the land initiaUy identified for Nirna range was not 
adequate to meet the requirement Jand additional land would . be needed. 
Nevertheless, Ministry accorded approval for estabHshment of the range at 
Nirna in October 1999 which indu~e~ formal approval foracquisition'.of 1985 

. acres of land; . However, iJn- Novei,n?er 2002, HQTC foi:warded an amended 
Statement of Case to acqmre 4,500 acres of land. But, m March 2003, AFS 

. ·- , . . I -

Bidar formed ~ Board of Officers (B(j>O) to re-assess the land acquisitfon. The 
BOO recommended acquisition of 2000 acres of land and co-ordination with 
aUrequir~d a:gencies38 for issuance o:f 'N() Objectio~ Certi~cate' for diver~i9n 
of forest landto IAF. After a delay ofthree years, m March 2006, AFS Bidar 
·submitted an estimate of total.land a~quisition costs at Rs 32i89 crore; ·Thus, 
IAF fook ahnost 13 years to finaliie the actual requirement. of land for the 
·setting up ofNirna range. , . • [ , .· ,: .· 

. , , I 

.Finally funds for the required work ~ervices were earmarked 6nly in 2006-07. 
However as of May 2007, the case f6r acquisition of private land at Ni.ma was 
still under process and Rs 23 crore iequired for payment tp forest department 
is yet· to be released by the Mini~try as only ':in principle approval' for 
diversion of forest land :in.favour ofIAF has been given :in September 2006 . 

. · I 

Thus due to indecisiveness of J[Af, the project for establishment of weapon 
training range was delayed fur rnoie rhan a decade. . . 

Z.9.§.3 · IDiefay nIIll tir~msfo:r l!ll:f AimJplilllrt Auntl!nl!llrify o:!f illRdlna faIIllQjl illlllll.<dl assets .. 
tl:mrlIAF 

AFS, Begumpet operates two hangars, five buildings, and 13 aircraft and 
parking bays 'on the land owned bx Airport Autliority of India (AAf). This 
area is presertdy used by lodger unit viz; NTS, Begumpet for A VRO aircraft 
.which is being used to impart trainitlg to Navigators and WSOs.. By February 

, . , , . I . 

1997, the tarmac as wen as, other facilities like hangars and buildings required 
repairs and capitaVmaint~nance wofks to be undertaken. However, due to not 
handling over the site/faciHties to W by AAf, IAF is unable to' carry out any 
maintenance , work on the tarmac and hangars which are :in a dilapidated 

·. conditio~ since AAf continues to be the. owner of. the assets. · fu fact, the 
tarmac was ip sµch a dilapidated ~t~te that it was re.connnended that the en~ire 
tru.:mac area be taken up for overhaul with permanent specifications. Even after 

. , I . . . . . . " 

raising the Statement ofCases (SOCs) for extra number ofhangars, IAF is 
. . . . • . .. . , I .·. ; . ·. . . . . . . 

.. . . . 'I 
38 for instance~ HQrticulture and Forest ~uthorities 

. . , . . . . . . . I . . 
67 



: Report No. PA 5 o/2008 (Air Force and Navy) 
' 

unable to sanction the required work services, which has resulted in keeping 
all· A VRO aircraft in the open, thereby exposing the aircraft to the vagaries of 
extreme climatic conditions. Efforts to take over the assets started in the late 
eighties but did not receive a favourable response from AAI. As of August 
2007, AFS, Begumpet was in the process of preparing a draft Memorandum of 
.Understanding (MOU) between IAF and AAI for the transfer of assets. 

2.9.5.4 Unserviceable :radars 

Four types of radars are available at AFS, Bidar to provide surveillance and 
ground control for flying training. Audit observed that the ·serviceability 
status of these radars was extremely low. Further, due to certain problems in 
these radars, the entrusted role cannot be performed to satisfaction. Two 
radars have been unserviceable since 2005. One radar was found defective on 
receipt. Though it was repaired, it was not made operational. The fourth radar 
allotted in 2006 is undergoing repairs. Due to defective and unserviceable 
radars; .surveillance and ground .control for flying training is not_ being 
provided since 2005. This fact was agreed to by AFS, Bidar who stated in 
June 2007 that surveillance approaches for training purposes are not being 
carried out. 

2.9.5.5 Civil woirk for AJ1's 

AF Station, Bidar has been chosen as the location for induction of AJT. Work 
services have already been initiated to make the existing runway a standard 
9000 ft long runway. As the location of the existing Air Traffic Control 
(ATC) building does not provide a clear view of the runways, it was 

• considered necessary to construct a modem ATC building at a location ideally 
· suited for monitoring of traffic. • Though Administrative Approval was 
. accorded by Air HQ in March 2006 for the new ATC, the work was 

commenced only in March 2007 and presently only five per cent of the work 
1 has been completed (July 2007). Audit observed that as AJT aircraft were 

planned to be inducted in September 2007, the non-availability of the new 
' ATC building would affect the monitoring of aircraft movement during 

training. 
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·:,'.~]i~.b!l .·. : l ·' ' ' . -·.·· ... ·.·· ........ , .· .. 
Given the critical importance of a highly capable and profe's~i~hal \v~~it-f~rce · 
and the significance of training ill ~cqurrmg the required skin levels, this 
report : disdoses' that trafoing : of :pHots ·iii IAF ds beingoconducted: under 
ni.unetous· constra:i.hts ·and·the existiri~ training• establishment: .is· :not. geared· to 
effectivdy•meet:the ·itncreasmg trammg~ need$ ofIAF;~ Training:reqriiretrients 
·hav~~ot•·been~addresse~:optimaH.y ia~d .effe~tively ~ue·to the. abse.n~~ _of 
:rea:hst1c and •comprehensive· pfanmng .·and pohcy-'makmg:· • • Key:acqms1t1ons 

· and·'•upgradation oftrainmg-infrastructurearelagging· behind schedule.:due,to 
poor: pfannmg:·: artd -lack· ·of. time I~ decision:.,making. ; • . Hying : Training 
Establishments'": are jmparting · tramµig -mosdy. with ' outdated . and; ageing 
•aircrafts: :The absence of vital trainingaids like simulators, Human·Centrifuge 
·etc~~- also had•a.n• adverse • i.fupact •on·, the . qui:ility arici' cost effectiveness 'of ·the 
training. Large numberofacCidents jdueto human•errpr·is :an·indicator:ofthe 
fact that training facilities in IAF nee

1

ded to be upgraded and.training of pilots 
made. more comprehensive, systematic and rigorous. · ·. · ·· .. ·· · . 

. I - ....... ··- -- . -- ... . 
The matter was referred to Ministry in October 2007, their replywas·.awaited · 
as of February 2008. 

. ' ... ·' ~· 
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Appendix lL 

, Training in IAF is imparted for pilots, navigators, Qualified Flying Instructors 
(QFI) and Weapon System Operators (WSO). Training pattern adopted by 
IAF during the period 2001and 2006 for the different streams is given below. 
Besides, flying related ground training is an intrinsic and important part of 
pilot training. Flight cadets are taught all flying-related subjects. To ensure 
that the best-trained pilots are inducted into the service, a strict filtration 
process is followed to weed out the weak trainees. A series of progress or 
supervisory check sorties are a part of the flying training syllabus. Similarly, 
periodic test in ground subjects are conducted to ensure that the Flight Cadets 
have imbibed the correct levels of knowledge. On an average, the filtration 
rates for the past three years have been about 10 per cent. 

Pilots 

Stage Location Aircraft Period Description 
I APA HPT32 2001 to General handling, basic aerobatics, 

2006 navigation and instrument flying, close 
formation, night flying 

II APA, Kiran Mk January Learn to fly a jet trainer to handle 
Dun di gal IA 2001· to complex systems, undertake advanced 

December exercises by day and basic exercises at 
2005 night. It includes advanced aeros, x-

' APS, Bidar Kiran Mk- -do- country and ta:il chase. 

I I 
APS, KiranMk- January 
Hakim pet I 2006 

: onwards 
III APS, IS KARA, 2001 to Learn to fly a jet trainer aircraft as a 

Hakim pet Kiran MK December weapon platform. It includes 
' II 2004 introduction to combat,_ tactical flying 

Kiran Mk January and consolidation. 
IA, Kiran 2005 to 
MK.II December 

2005 
APS Bidar Ki ran Mk ·January 

IA, Kiran 2006 
MK.II onwards 

UK HawkAJT June 2004 
onwards 

' 

' 
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Flying 
Training 
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(MOFTU). 

. lIAllCmtil!llmi 
AFA 

AFS, 
Yelahanka 

AFS, 
Yelahanka 

lLl!llcmtil!llJin 
AFA 

Helicopter 
Training 
School,. 
Hakimpet 
Helicopter . 
Training 
School, 
Hakimpet 
Helicopter 
Unit, 
Yelahanka 
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I' 

. ·. ·- ·' 

MIG-21 
(Type 77 
an.d Type 
96) 

2001 1 

·2006. 
to Training is. imparted to make fighter · 

pilot fully ops. After completion of 
training, pilots are posted to ops sqns. 

AfurcJrmlft JF>eJrfoi!ll · ]))escJrn til!llJin 
.HPT 32 2001 to : General handling; · basic aerobatics, navigation 

2006 · afid · instrUment fl.ying, close formation, night 
• flying 

Dornier 2001 to IJeamto fly lighttransport aircraft and to handle 
228 2006 

1 

cpmplex systems and execute basic exercises at 
night. 

Dornier, 2001 to IJearn to · fly advanced exercises on · light 
AN-32, 2006 

. I . . . 
transport aircraft: and consolidate on type. On 

AVRO cbmpletion, ilotsi osted too s sqns. 

A.IlJrculft lP'eJrfll!lli!ll ID>escJrn til!llJin 
HPT32 2001 @eneral handling, basic aerobatics, navigation 

to ~d instrument flying, close formation; night 
2006 :f:'lying 

Chetak 2001 . If.earn to fly a light helicopter .. Bifurcation to 
to MI-8/Chetak on completion of training. 
2006 I . . . 

Chetak, 2001 Bifurcation to· twin engine and consolidation on 
I . 

to ! Vght helicopter. Learn to fly advanced exercises. 
2006 Jn: completion, pilots posted to ops ~qns: 

Ml[- 8 2001 I 
to 

I 
2006 I 

As there is no provision for directe~try of Navigators into the IAF, trainee 
navigators are . selected :from amongst the flight cadets who are suspended 
duiriing Stage I to Stage Hlflying tni.~ing. Cadets who show their wiHingness 

I 
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for becoming Navigators are subjected to Navigation Aptitude Test (NAT) at 
AF A itself. The cadets so selected would be called to NTS, Begumpet for 
undergoing Stage 1 and Stage ll ab~initio training in Navigation Stream. The 
trainees; after getting commissioned into IAF move to Yelahanka for Stage HI 
training and subsequently after completion of their training ary posted to AN-
32 Transport Squadrons. 

From: . July 2006 onwards, the training pattern of navigators . was changed; 
Flight cadets, if found eligible for navigation training, would undergo Stage I 
Ground Training for three weeks at AF A. After the completion of Stage I ab
initio training at AFA, Stage Iltraining is conducted at NTS. Bifurcation into 
Navigation (Transport) and Navigation [Weapon System Operation (WSO)] is 
done at the end.of this stage; Navigators then proceed to Yelahanka for Stage 

·HI training. 

Weapon System Operation Training 

After bifurcation, Navigators selected for Weapon System Operation (WSO), 
undergo ground· training· at NTS on various fighter orientation. Then, trainee 
WSOs do prescribed number of flying hours during day and night at Bidar on 
Kiraii aircraft. Total training of WSOs consist of Aerodynaniics, Airframe 
Aero .. engine and Instruments, Air Defence, Electronic Warfare, Airborne 
interception radars and training on Weapons & Armaments. 

Advanced Navigation Training for QN/s 

Advanced Navigation Course (ANC)for Under Training Qualified Navigation 
Instructors (U/T QNis) is conducted atNTS Begumpet. The aim of ANC is to 
raise the professional level of experienced navigators thereby qualifying them 
for employment as Squadron Navigation Leaders/Squadron Training Officers, 
as Qualified Navigation Instructors and Navigation Officers on the staff at 
Command and Air HQ level, to be considered for specialized training and for 
employment in navigation research and development. 

Quaiijied Flying Instructors 

Qualified Flying Instructors (QFis) train the cadets in their initial stages of ab
intio training in various FTEs. Training for QFis is imparted. at Flying 
Instructor School, Tambaram (FIS) and they are trained in trainer aircraft 
meant for ab-initio training. 

72 



MINISTRY OF DEFENCE 

INDIAN NAVY 

OPEARTIONAL AVAILABILITY AND 
MAINTENANCE OF SUBMARINES 





.. :· .. · .... " ........ ·.· .. , ·: ... ·,. .. . .. .. .. ·.:. .. . ... . I. ... . . .. .. . ... :. ! . .. ·- ...... . 

··Submarines are ·potent force multipliei:s· and are of particular relevance .. to India 
in v:iew· or its::vastcoast1me. 1ndian:Navy's submarine force, however, has an 
.increasing responsibility that ~ steadily growing economy has cast. upon it. The 
fulld~iqna(r61({6f submarID.es 'i~cfode ~ttackmg suliface' arid subsurface vessels, 
Iayifig. dffehsiye mine~ fieldi< blockadb of enemy' pbsfs etc .. This iPerformance 
4udfr sought to· review the ·bperatiohai availability· of subrnarJiries~ ·the refit 
activities;·. submatfue mbderniz~tion ~nd trammg of the· crew.: .. sortie salient 
fiil.ding-s are given'bekhv. : - .. i r . . ' .·· . . . . . 

'.;: ... 
I . . 

I 
·'·" .):> Imllii.allliNavy9s,Jlnoild!iillllg of sunb!Illliatri.mHe§ iis mmunclln beilowJJ!ne.enviisallgedl 

force Ilevell. ;"'Ml\llllistiry .. co~lldl· ,· l!llot a«l!lbielt"e -to., ii~s :;.SUJ1bmrnarilffie 
coHns11:irundfonn I iinndl1ll!icITT.@nn : pll~m wlilliicllll lil!llallY iimp~cit ·· l!DJPltelt"allll:iiam~Il 
JPlll"teJPlallll"edlHness oif Tinndlfailll N avt. 

. _ •. . ... . . . •. •. , ... _., / . . . .. .. , (~~rn~lt"aph 3.6.Jl.n) 

. ~ .· Wii,11:lh\ Steriolins sllippaiges _iinn' :11:lhie iiJllldlundfolrll pfami; N ~vf iis Ileitl wiiitllii alll!Il 
.· .. > • fugeiilmg 'filleef' Wiill:ftn" iiim@ll"e' itihi~nn ··5@ per c~klt ~( sunbniriunrinnes llnaviillllg 

.:_.·, .·; .1'.""; ••• : '•• •• :• ·" ;r··· .. "-. ,' •".d•. "··:·:·· ·. ." .. ' •". ' '.:• •'•"::'· '> "•,: • ... 

.. . comrijpiRefo([l[ 75: per 'c~ll1lt. ,of Jlliiieiiir im]piieiratnrillllalill · J!ifo al.ndll ·some' allrearl,y 
' ... @uiitJliivef[l! itlhiefrir maXiirmmm ·'. sehke , llilfo. tJt '1tllne c~msil:ndiiQrin 'pfal!Il foir -

. . ·'.. . , . . . . " ·•· ·' . ·. . "I- . ,. ' ·. ' . ·.· ,., "'. . 
Illlew sun!mmniallnlllles .·· iis .· Jfuot ezjpledlD.tedl, «Ji3 per cell1lt «i>if itllne · exii§tiinng illleet 

·. W®unldl c([Jiml!Dilte11:e ~nn~il.Jl-plt"esc1rllb'edl '· J!l11fe lb>y"~:i@Jfz wllneri ltllne :Jffiitsit HllteW 
. . . ., '" ., " . ' - . ' ' . , 1.. . .. ·' . ..... .. ·, .. , . ' • . • ',·' -
·· sunlb>Iillnaririne Wfil!Il bie.iJJUdlUllded as pieir itllne JPlll"esiellilit' sdnedliiille. · 

. - ~ . . . . 

~ I!Jlu.e 11:0 _ ageiil!Ilg ifileeit alll!ll([l[ JPl
1
Irofollilge<rll :rrefnt scllnedlunlle§, tllne aveirage 

opernitfoIIRallil allValliifalbinHftity 'off 11:1llie slinlb>mrnarriirrnes iis alls fow as 418 per ce!l1lt. 
.. . J, ' 

r 
.. ~ r , . 

~ §l!niip Opeiraitiinng §tall1ldlanlls is a :ffn.1l!llileWl{!)Jrlk @if exe:rrci\§es dlesl'ignnedl 11:0 
I .· . . . , . . • " ' • . , 

mrnalliiHllfaiinn a sunlb>mari.ne iillll all ~iiglln sfaite ([]!if opeirall11:fomi21Il rea<rlliinness. 1I'es11: 
cllneclk oif 6"¥9 cfass .oif sl!Illb>mrn'.al!"ines iiimdlkaited tllneilll" ovHexpfoiifa11:foJm 

' allrIDdl .• imorin=.alldll!neir~llllce 11:0. illnel piresciriill:Dedl. s.tarffiQJ[allll"<d!s Jfqj).lt" @!P'eirn11:fo!!iall 
.. _paitrroll~ fadiiteaR exeircrlses am(\l! iillllirlliiviidlunaU w(i)irJk unps. . . .... . . . I ·. . . 

I 
.. 

(JP'airagrallJPllln 3.6Jl..4) 
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~: Sllll.lblm:aurilllle .. arm is ([])]plermtftnng mtllumt a.Deep Subm.ergen~e Resc11J1e 
: Vessell whiclhl lillmftts Indii~n Navy's Jl.".eS(!!Ue capabilities -Un (Case oJf 
: a(!!ddeJmts/emeJrgeJIBdes. DeHay · in C([])l!B.d1lllding Cl[])lllltl!"act :for 
: prnteumement ([J)Jf tlmiis Vessell C([])mpelllletjl Navy tOJ remadn depelllldennt 
· ([])llll foJreigllll Sl{])UJrce foll" rescuiie l[])]pJeratfolDl,s. · 
' ' 

(JP~m11graph 3.6.1.7) 

~·' 'Jfimeily !l"e:!fit and maiimtenann(!!e iis esseritfall for ens1U11ring ([])jperaitirnman 
: avafillalbility :aumd readlilllless ([])f a Sultnllllarine. · The irefiit. adiviity 
· maJIDageme!l1l1t iillll. Navy was nmt eJffndemnt as 83 per cent l(Df short refits 
• :aumtdl ]_@ij per cent @f norllimiml ani!ll medium refits were defayedl :amdl 
: cmnlldl l!ll®tt !be teomplleted Wftthillll the prescribed time . period. The 
' e:x\telffilt oJf idellmy was alls([]) sigllliffi(!!al!llt. 

(P:aurngraph 3.6.2.3) 

~ , Piie(!!emean · m.([])derl!llJ!zatfol!ll. :amd lll!pgiraQ;i:atti([])JIJl ([Jlf Sllllbmarines at an 
aggJregate (!!([J)St @Jf Rs 156([]) ,11:rnire was uumllertaken by Navy wftthout 

'falkiing appirovall l!J)f ttlllle (!!([])~jpletent fn.l!Il:atll)lcliatl authority. 

(JPaJragrnJPllln 3.4D.3.1) 

~ : Tllne modlemizati.®llll 1i!nd ~JPgradatfoim: programme ({])f submarines 
·:hms been only partiallily s1!llccessf1llll. as .missi!e firing 11:apabilities ([])llt 
:tllniree sunbmall"iilllles :in.re 1firnndiim:n.nng :m.t sulbHJJptimal Reven due tw . 
enatic perirnrm:amce · .. (j)f Jinem:ail . N:mviig:mtion:ml System ([)):If 

;N:mviig:!!ltiOllll:lllR tCOlll!D.JPlllex jp)ll:"OC1l!llt"ed at :aii cost llllf Rs ms Cll"«Jill"e. The 
peirfo.1rmaJm(!!e l[J)Jf nnew S([])IDlais costim1g R.§ 167.64 c1rore pimcu:re«ll fo.1r 
:Jrepfacemel!llt oftlhte enstiing SOJ!ll~US Onll 6 iY~ cfass Sl!llbmarines has ailSI{]) 

llllot beel!ll s:mtisfad«Jicy. 

(!P'airaigiraph 3.6.3.3{Il}allllcll {ii}) 

· ~ '.Shiip C({])ll111l:imn Simunfatmr llllS~d foll" tlt":!!lii.milillllg for a partic1l!lla~ da§s ([])f 
:subm:mrilllle . .1remanllll~d llll~l!ll.:.({])perntfomi:mll sJ!nn(!!e 2@(])2 adveJrselly 

· a:lf1fediillllg. tl!ne. tr:miinnlilffig of suitbm:mrilllleJrs~ 
(Paragraph 3.4D.4.li) 

§11Ilmmacy l{])Jf .1rec®mmel!lldl:mtim11s 
' ' 

~ . Since the availability ofihe fUbmarines with the Indian Navy is much 
below the envisaged force level and large number of submarines in the 
'existing fleethave! will become due for decommissioning in immediate 
future, Ministry may take all possible measures·to expedite acquisition/ 
construction of submarines in accordance with the time line approved 
in Navy's 30 years submarin~s constructibn plan. 
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i 

i 

Combat readiness may . be! maximised ·by . achieving prescribed 
submarine operating standards. .. Waiting time for medium refits of 
submarines may be minimisell to improve operational availability of 
. the existing fleet. i . . . . 

b 
. . I . 

· Su marines may be equipped with vital equipments which are essential 
for enhaneing their peif o0zance capabilities .. · The process of 
acquisition of deep · submerg~nce rescue vessel may be expedited to 
minimise dependence on external sources for rescue operations. 

. - ·. I 
Ministry may take . appropr;iate measure to . minimise delays in 
commencement and completibn of refits including medium refits by 
ensuring that · adequate infrastructure · facilities . exist in Naval 
Dockyards! Defence PSUs Jo~ undertaking such refits commensurate· 
with· the existing inventories apd planned acquisitions of submarines .. 

. -_I 

_System· of provisioning of Sf?ares may be reviewed with a view to 
ensure timely availability of necessary spares before commencement of 
planned refits of various subn~arines. . · · 

. The available re./i.t Jacilitie$ may be optimally utilised to avoid 
postponement of refit activities and waiting time of submarines. 

I . . 
I 

Instead of sanctioning ptece~eal. packages, a comprehensive 
. I 

modernisation plan may be drawn up with approval of CF A based on 
futuristic requirements and (hk residual life of the submarines. 

i -
Fitment of a new system ;which directly affects the operational 
capabilities · of a submarinei should be undertaken only when the 
maiden.system proves its efficacy at sea-. and should be timely and in 
line with the · latest develdpments so as to avoid technological 

. obsolescence. 
1 

Training aidslike simulator tnay be made available to impart. quality 
training to submariners in Simulated environment in a cost effective 
manner. I · 

I 

For a Navy aspiring to have 'blu~ water39
' capabilities, submarines are a 

crucial element because of the variec:l roles they can play such as (a) attacking 
surface and sub-surface enemy ves~els, (b) laying offensive mine-fields, (c) 
blockade of enemy ports :and othe~ lines of communication, (d) landing of 
reconnaissance teams for mtelligence· gathering and (e) sp·ecial operations. 

I . 
- i ' . . 

39 A maritime force capable of operating acr'.oss the deep waters of open oceans. 

I 
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Today, a conventional submarine costs around Rs 1870 crore which may 
however vary depending upon the type and the capabilities it possesses. 

For the Indian Navy, submarines are potent force multipliers since the long 
coastline of India implies a critical defensive role. The submarine arm of the 
Indian Navy operates from two locations viz. Western Coast and Eastern 
Coast. The Flag Officer Commanding in Chief (West) and Flag Officer 
Commanding in Chief (East) are the administrative and operational authorities 
for submarines through the respective Commodore Commanding Officer of 
Submarines (COMCOS) who are based at the respective Commands. 

Between the years 1967 and 2000, Indian Navy acquired ' n' number of 
submarines of three different classes. At present, Indian Navy possesses 'p ' 
number of submarines of three different classes, viz; 'X', 'Y ' and 'Z' . While 
'X' class submarines account for 12.5 per cent of the tota l submarine fleet and 
were inducted in early 1970s, all but two ' Y' class submarines were 
commissioned between 1986 and 1990. The last two ' Y' class submarines 
were inducted during 1997-2000. 'Z' class submarines accounted for 25 per 
cent of the submarine fleet and were commissioned between 1986 and 1994. 
The prescribed life of an 'X' c lass submarine is 20 years, whereas for 'Y' and 
'Z ' class, the life is 25 years. 

13.2 Scope of Audit 

Broadly, this Performance Audit aimed to examine the efficiency of 
functioning of the submarine arm of Indian Navy in terms of operational 
availabi lity of submarines, effectiveness of modernisation and refit activities 
undertaken, performance of systems fitted on-board after modernisat ion, and 
the efficacy of training imparted. The audit covered performance of the 
existing three classes of submarines for the period 1998 to 2006. 

13.3 Audit Objectives 

The study sought to examine whether: 

• the Indian Navy maintained the required force level of submarines and 
operational availability was as per standards; 

• repair and refit activities were undertaken efficiently and with due regard 
to implications on the time and cost ovemin; 

• infrastructure facilities created for refit activities were adequate and 
exploited to the optimum level; 
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. . . 

o modernisation of existing submarines was done in a. timely µ1anner and 
progress achieved was as envisaged; and · ' . . .· · · . · · 

e trailing activities imparted to the officers· and· saHors were adequate 
including the. availabiHty and utiHzation o:f the traming .. aids arid 
simulators. 

.. / ... 
. . I 

The following audit criteria were used to evaluate the performance: 
. ·. . I . .· . 

Q 

Envisaged force lieveliasper
1

pfrspective pfanofthe Indian Navy; 

Prescribed opetationali avaHabiHty of the submarines; . . I 
Operational-cum-Refit Cycie as promulgated by Integrated 
Headquarter (KHQ) . of Mini~try of Defence (Navy) and the refit 

. pfamring procedure formulatef to monitor the refit activities; 

Policy pages on the :infrastructure facHities t() be created; 

Laid down modernization pla~, if any, for the e~istfng submarines; 

Projected perfotma~ce of· t~e systems mode~isedlupgraded. on. the 
. submarines; and . . • I · . · · 

Utilization oftraming aid'equipment/simufators. 
. . . I . . . I . 

. . . .• ·. I. . . .. . .... 
· An Entry Conference was held otj 30th AprH 2007 with the Ministry. of 

Defence (MOD} along w~th the officers of the Navy wherein the audit s~ope, 
ob~~~tives of audit ~d criteria werejdiscussed. Subsequ~nt audi~ examination 
co:tmsted of scrutmy of documep,ts/records . of vanous Drrectorates : at 
illtegrated Headquarters {IHQ) of MOD (Navy), shore.units/submarines based 
at West and East Coast, collectidn of mformation through the issue of 
questiomiaiire . I audit memos, andj discussion with key personnel. Audit 
findings were issued to Navy/M~istry. The reply wherever received have 
been incorporated in the report. ' I · · . · · ·· 

• • I I 
I 

Audit was constrained by. the lack bf availabHity of data in some cases and 
inordinate delay in the ·receipt of fuformation from Indian Navy during the 
currency of audit. 

I I ·' 
, I 

1 
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Audit findings are dassified under the following heads '(1} Operational 
availability and planned induction of submarine, (2) Refit and maintenance (3) 
Modernisation of submarines, and (4)Training aids. 

Audit. observed depleted force levef with shortfalls in the operational 
avaHability of submarines and limited achievement of operation cycl~s. These 
are discussed in detail in succeeding paragraphs. 

3.6.1.1 · Actuall Force Levels were not commensurate with Planned Levels 

The Navy Perspective Plan provides a long-term view of the anticipated -
operational environment in which .the Navy will be called upon to perform, the 
capabilities they will be required to acquire and their associated costs. Navy 
had formulated a 15 year Perspective Plan in 1985 where in a force level of 'a' 
number of submarines was envisaged by 2000. Ba~ed on this plan, Competent 
Financial Authority (CFA) approved Navy's 30 year submarine construction 
plan in 1999 wherein 50 per cent of submarines were to be constructed by 
2012 and the remaining submarines of indigenous design to be inducted by 
2030. . 

. . 

Audit noticed a consistent shortfall in meeting the planned force levels. Six 
numbers of 'X' class submarines. have been decommissioned during 1989-
2003. Despite induction of new submarines of class 'Y' and 'Z' during 1986-
2000, at present, Indian Navy holds an inventory of submarines which is just. 
67 per cent of the force level envisaged as per the 1985 Plan. Even with this 
depleted force level, the average operational availability of submarines during 
the period 2002-2006 ranged from 44 to 56 per cent of the available strength. 
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Percentage Availability of subm arlne against envisaged Force 
level as per Perspective Plan· 1985 

2002 2003 2004 2005 2006 

Year 

l_ I• Force lewlo/o • ktual Strength% D Combat availability %1 

Navy is unlikely to achieve the target of acquisition of 50 per cent of 
envisaged force level by 2012, as its acquisition/construction plans for new 
class of submarines have fallen behind schedule. The acquisition/construction 
plans are so delayed that the first indigenously constructed submarine is likely 
to be inducted by 2012 only and the 25 per cent of construction plan is likely 
to be achieved by the year 2017. However, within this period, more than 80 
per cent of the existing fleet would have completed their assigned life. 

Hence Ministry could not ensure adherence to its submarine induction plan 
1999 which may impact Navy's operation preparedness adversely. 

3.6.1.2. Ageing Fleet of Submarines 

'X' class of submarines account for 12.5 per cent of the present fleet of the 
submarines held by Indian Navy. These submarines of 1960 vintage, inducted 
during 1973-1974 have long outlived their prescribed service life. 
Nonetheless, these are being shown as part of the existing force level. Many of 
the 'Y' and 'Z' class of submarines, which constitute 87.5 per cent of the fleet 
strength, are also fast approaching their prescribed operational life. More than 
50 per cent of 'Y' and 'Z' class of submarines have completed 75 per cent of 
their estimated operational life by the year 2007. 

Audit also noticed that this has primarily happened due to delay in the 
acquisition of the submarines during last decade. By the time, the first 
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submarine of the 'New Class' is inducted in 2012, 63 per cent submarines 
avai lable in the existing fleet would have either completed their prescribed life 
or would have less than one year ofresidual life left. 

Navy stated (November 2007) that the service life of submarines is extended 
in view of the sound maintenance philosophy and thus there would be changes 
in de-commissioning dates of submarines. However this is not tenable as the 
new induction plans are based on the de-induction dates worked out by Navy 
themselves. Further the maintenance philosophy are a lso not strictly followed 
which is evident from the data of Short Refit (SR) I Normal Refit (NR)/ 
Medium Refit (MR) as brought out in Para 3.6.2.3 and 3.6.2.4. 

3.6.1.3. Operational availability of submarines 

A submarine is not available for operational use during repair, refit or 
overhaul. Indian Navy needs to plan its acquisition, refit and overhaul 
schedule well to ensure operational availability of adequate number of 
submarines at all times to maintain desired combat level. An analysis of 
operational availability of submarines during January 2002 to December 2006 
revealed the following: 

• The average operational availability of submarines during January 
2002 to December 2006 was 48 per cent. 

• While only 42 per cent of the submarines were available for the year 
2005, the maximum avai lability of submarine was of 59 per cent in the 
year 2003 

• No 'X' class submarine was available for two and half years while one 
'X' class submarine was not available for the entire period of January 
2002 to December 2006. 

• During the period between February and October 2002 when the 
operational needs were high, only 44 per cent submarines for a period 
of five months and 56 per cent submarines for a period of one month 
were available for operational role. 

Given their importance in the overall defence preparedness, actual availability 
of submarines in terms of combat readiness was, therefore, not optimal. 

3.6.J.4 Ship Operating Standards (SHOPS) for subma1ines 

Ship Operating Standards-96 (SHOPS-96) is a framework of exercises 
designed to maintain a submarine in the high state of operational readiness. As 
per these standards, the time taken by a 'Y' class submarine for the exercises 
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. should not exceed moo hours.per oJerational cycle40 
•. These 1000 h~urs are 

. further eJlocated- as 50 per cent for ~perational patrols (P), 20 per cent for 
. major Anti-submarine warfare (ASW}/Tacticali"exerdses and 30per cent for 

individual work ups (IW). · I · · 
. . . . I ·. . _.· 

On the basis of the information pro~ided to Audit in respect of 40 per cent of 
··the 'Y' class of ·submarines for three I operational cydes, it was observed that 

the norm of maximum limit of moo ~ours was exceeded in. 75 per cent cases . 
. These submarines spent more time onl exercises exceeding the SHOP norms to 
·the extent of29.5 to 455.5 per cent dJring their operational cyde. . . . 

: I . . 
Further, significant variations wer~ qbseryed in the time ·consumed· for each 
ca~ego~ of -exercise performed .by jthe ·~ubmarin~s. · A~tual ·thne _spent. oh 
operabonal patrols· was _ 190 per·. cent~ antll-submannes ·warfare 790 per cent 
and individual workups 302 per cent ~s against the prescribed.norms. 

Submarines.:wiseanalysis in respectJfthree 'Y' dass of~ubmadnes disclosed 
that submarine. 'Y-7' d~d not perf?rm the op~ra~ional patrols· eve~ once 
whereas· another submarme 'Y-9' spent more tllme. on ASW and thrrd test 
checked subm~rine 'Y-4' utilizedthejent~e time for individualworkup during 
the first operahonalcyde. Clearly, _;>rescnbed standards were not adhered-to. 

i • ··: • : ..... -. • i ' .· . · .. ,· . 
Navy-Btated th.at specific deployment of submarines are based on various other 
f~ctors and do not have · a bearing on the submarine utilisation standards. 

:However Audit feels that optimum utilisation of s~bmarines as per prescribed 
standards should be maintained throtlgh better planning, efficient cqordination 
and tiniely acquisition of adequate, humber. of submarines_, so as to maintain 

·high. state of operational readmess byf all the· submarines. _ 

- . ~ . . 

-J.(fii.li.5 Nonn;,;acllnnieviemmiennf ({])[ pil°ei\lteribie<d! i!llays at s~a 
. . .... - . I . - .. · . 

Before ,a sub.marme undergoes its\ Medium Refit (MR), it ha~ to be in . 
operational state.for a cerfain period as·prescribed by Navy. m case of 'Y' 

'class o~ submarines, the period of/operational s~ate is ms mont~ i.e. the 
submanne has to be at sea.for l.08:months before llt undergoes a medmm refit. 
Audit examination disclosed that ih the case of five 'Y' class submarines that . . . . . . I 

have undergone MR, none of the· Sll;b1harines achieved. the· prescribed· days at 
sea: For two .submarines fu.partfou*r,the availabiHty was 58 per cent only. 
Table below depicts det~ils of shortfallin achieving the prescribed days at sea: 

. - ,. . . . 

40 Oper~~onal cyc~e· is a: period be@een ~9 intervening pres~rib~d refits wheri the submarines 
are m operational state; . . -· • I · 

!· 
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SI ameof Pr escribed Actual time Time spent Shortfall 
No. Submarine duration at sea spent at sea at sea as 

as per OCR percentage 
of 
availability 

1 Y- 1 108M 62M 200 58 45M !OD 

2 Y-2 108M 84M 210 79 23M 90 
3 Y-3 108M IOOM 30 93 7M 270 
4 Y-5 108M 63M lD 58 44M 290 
5 Y-6 108M 88M8D 81 19M 220 

M=Months, D=Days. 

Note-
(i)Percentage has been worked 0111 taking >I 5 days as a complete month 
(ii)MR falling due after availing 108 months of Operational cycle (six ops. cycles of 18 months as per OCR 02 
of04196). 

This indicated that operational utilisation and refit of submarines was not 
planned and executed efficiently. 

Audit further observed that while scheduled refits curtail the availability of 
submarines on legitimate grounds, 109 submarine-months between January 
1998 and March 2006 were lost in terms of operational availability by 'Y' and 
'Z' class of submarines due to other factors such as waiting for MR, and 
special repairs. Out of this, 7 1 submarine-months were lost on account of 
waiting for the MR. In other words, on an average one submarine was waiting 
for MR all the time during last five years. Given the low availability of 
submarines against the envisaged force level, significant wastage of 
submarines-months in waiting further affected their availability for 
operational use. 

3.6.1.6 Absence of vital equipment in submarines 

(a) Non-availability of mine saddle f or 'Z' class of Submarines 

A mine saddle provides a submarine with the capacity to carry mines 
externa lly without any reduction in the quantum of armaments that can be 
carried by the submarine. In the absence of the mine saddle, the submarine 
cannot be deployed for mine laying operations, which is considered to be 
detrimental to the combat capability of the submarines. As two indigenously 
built 'Z' class submarines were in operation without this vital equipment, a 
contract was concluded in March 1998 with an Indian firm to design, 
development and manufacture of one mine saddle equipment for Rs 14.92 
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crore with an option to procµre an addib.onal saddle· for Rs 8.98 crore after the 

•• • - - I I . 

successful trial of the first equipment.! This option was valiq for (l period of 
one year from the date of signing the, cbntract. However, the first mine saddle 
equipment supplied by the firm was adcepted by the Navy only in April 2002 
after the successfui completion of the sba trials. Since :it took four years for the . 

. Navy to accept the equipment, the opti~n dause could not be exercised. In the. 
meantime in March 2003, the equipn!ient was damaged during a sea-sortie, 
primarily on account of design defect4J'. This indicates the failure of Navy to 
exercise due diligence while approving and accepting the equipment at ·all 
stages including design, development, ~nd manufacture, testing and sea trials. 

. I ·. . 
I 

Navy had to incur an extra expenditure of Rs 1.75 crore to rectify the defects. 
Though the repaired mine saddle co1mpleted its Harbour Acceptance Trial 
(HAT) in January 2006, the Sea Acc~~tance Trial (SAT) of the repaired saddfo 
is pending as the submarine is undergoing its MR "'.hi.ch would be completed 
only by October 2008 .. Thus, till tha~ time the equipment will be kept idle. 
Meanwhile, in September 2005,: Ministry accorded sanction for the 
procurement of the equipment from tbe same firm at a total cost of Rs.11.55 
crore for the second submarine even ti1i.ough SAT of the repaired saddle meant 
~or the first submarine were stil~ on. ~ Q concl~ded a contract· with the frr~ 
m November 2005 and the· eqmpme~t was received at Naval Dockyard-I m 
May 2007. Though the HAT of the equipment are in progress (July 2007), the 
SAT will be conducted only after th~ MR of the submarine which is yet to 
commence. · I 

I 
I 

From the above it is apparent that the~e submarines are operating without this 
vital· equipment since their commis~ioning in 1992 and 1994 respectively 
affecting their combat capability. Further, the equipment procured at a total 
cost of Rs 26.47 crore will be kept) idle tiH the· completion of MR of the 
designated submarines·~ . Delay in acdeptance ofthe frrst equipment has also 

. I . 

resulted in extra avoidable expenditure of Rs 2.57 crore as the option clause 
could not be exercised in procurement of the second mine saddle. . . . . I 

(b) lmodequate afr conditfrming /rACJ envirmnment on Board 'Y' Class 
Sualbmarines : 

I 
The air-conditioning system fitteq onboard 'Y' class submarines are 
inadequate since !he induction ofthejfirst submarine i.n 1986. As a result, the · 
performance of Weapons and Se~sor equipment is. below par and the 

. habitability condition ofpersonnel·.ob.board poor. Various measures taken by 
Navy like installing split ACs to au~ent the air conditioning have not been 

I . . 

! 
41 Dimensional. differences in the case of onel component i.e. 'long eye', between the . 
indigenous rnn{e saddle of the submarine anq the original design of the imported mine saddle. 

. I 
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successful. B.~sed b'n the. design sID;dy conducted in 2003/only twosu.binarines. 
are b¢fug fitted (August 2007). with new· Ac plant for achieving the desired •· . 
temperatiire of 25°.:'C:. Thus, eyen ~ftet two ·aecades of inductiOn, Navy is yet · 
to address this pr~blem. and 'Y' '.class submarine.s .are persisting)with this 
handi9~P ·adversely; affecting·. the. performance· of variOus equipments fitted on···· 
board] · · · ' · · · · · · 

I"' -_i. •· 

3~6.ll.7 · Non~avaiiability of Dee~ Submergence Rescue Vessels.· .. 
. . .- l '• ,. - . . 

! 

Deep !Submergence Rescue Vessel (DSRV) ·1s. vital fqr saving the)ives of 
·. su:bm~riners from a, submerged. submarine .. ·Given the absence of this facility, •· ·· 

the Irtdian Navy had enterecf into an agreedtent with a foreign Navy for.•. 
utiliZationoftheir Navy Gfobal SubmarineRes,cue Fly Away (GSRFA) Kitin 
1997 .. ·Navy, in Ju1:1e. 2000, initiate4 a case for procurenient·of two D~RVsto · 
rediice its · dependence on the : foreign source for TeSCUe operations .. 
Parliainentary Standmg Committee' in its eighth report (2002) had also stressed 
on thf acquiSition:·of this Rescm~ VesseLpn ! priority: The acquisition was. 
accorded approvatin. prmciple by the competent authority,in November 2002 
ata .. cqstnot·exce¢oing .. Rs 27Qcro.re, with mait).tenance.cost not e:X:ceedingRs 
6 croreper yearfo'r.aperiod of25 years and ks 14 crore for the training of 
Naval: ·personnel. However, the ·.·· ¢ontra~t for· the equipment has . not· been. · .·· 
concl~.ded even, aft'.er. a lapse .of five years .. · fu reply, Navy stated (August · 
2007) Jliat the case\vas being. initiated afresh asi per Mmistry' s diredive, Thus, 
due to'·dday in conciusion pf th~ contract for prbcurement of DSRV, Na Vy has ·.· 
to dep~nd On foreign S<?UfCe for rescue operatiOI)S.. .. . . 

- - ·.: ' . - . . - ) ~ . -
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, 3.6.2 Refit and Maintenance 

The Navy's maintenance philosophy is implemented through the adoption of 
an "Operation cum Refit Cycle" (OCR) for each class of submarine. A 
submarine remains in an operational state for specified period42

, and at the end 
of the operational phase, each submarine undergoes a Short Refit (SR), 
Normal Refit (NR) or Medium Refit (MR) as per OCR schedule. The 
prescribed durations for SR, NR and MR of 'X' class submarines are 3 
months, 12 months and 36 months respectively. For 'Y ' and ' Z ' class 
submarines, the corresponding periods are 3, 18, and 36 months and 3, 12, and 
24 months respectively. As a result, ideally an 'X' class submarine is likely to 
be operational for 135 months (56 per cent) out of an approximate life-span of 
240 months, a 'Y ' class submarine is operational for 204 months (68 per cent) 
and a 'Z ' class submarine is operational for 216 months (72 per cent) out of 
their approximate life :;pan of 300 months. 

3.6.2.1 Financial Planning 

Refit activities undertaken at Naval Dockyards are met from their own 
resources of manpower, material and the facilities already created within the 
Dockyard. The spares required for the refit are being procured by different 
directorates as per the powers vested with them. The expenditure incurred for 
off Loading various works related to the refits undertaken by the Dockyards 
due to capacity constraints are met through the allocation made to the 
Dockyard under the delegation of financial powers vested with the Dockyard 
authorities and the expenditure is controlled through respective budget head. 
In respect of repairs/ refits that are off-loaded to Public Sector Undertaking 
(PSU) yards /foreign repair yards, demands for funds are projected through 
budget estimates/revised estimates. 

An analysis of the actual expenditure against the Revised Estimates (RE) for 
the period 2002-03 to 2006-07 in respect of refits undertaken at PSU and 
foreign repair yards revealed the following: 

• In respect of PSU yards, there was excess expenditure to the extent of 
31.76 per cent of RE in 2005-06 and a huge saving of 86 per cent in 
2003-04. 

• In respect of foreign repair yards, there were savings ranging between 
20 to 24 per cent during 2005-06 and 2006-07 

42 9 months for 'X' class and 18 months for 'Y' and ' Z' class of submarines. 
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Significant savings/excesses are indicative of deficient financial management 
ofrefit activities. · 

3.6.2.2 · Adequacy of infrastructure facilities fo:r refits 
Decisions taken for the acquisition of submarines also require that adequate 
provisions are made for- meeting their repair and maintenance needs. Audit 
observed that facilities created for refits of submarines are not commensurate 

• with the number of submarines i~ducted in one go. This was particularly 
evident in the case of 'Y' class of submarines wherein N numbers were 

: inducted during 1986-1990. As a resuit, the MR·of these submarines became 
. due in . quick succession creating additional and sudden load on the existing 
. infrastructure which could cater fo.r only one MR at a time. Consequently, 
MRs could not be taken up as per the approved refit cycle and Indian Navy 

. (IN) had to offload MRs of most of the 'Y' class of submarines abroad. IN 
•:incurred an expenditure of USD 215.78 million on offloading ofMRs during 
: 1999 to 2005. Audit also observed that other refits i.e., SR and NR were also 
, delayed due to capacity constraints .. 

'3.6.2.3 Defay in completion of refits 

Audit noticed considerable delay in the completion of refits for the period 
1 1998 to 2006. Eighty three per cent of SRs and 100 per cent of NRs and MRs 
were delayed. While 100 per cent NRs were delayed for more than si,x 
months, more than 60 per cent MRs were also delayed for a period exceeding 
six months. The extent of delay in· executing refits in various categories of 
'submarines was as shown below:· 

'X' claiss 'Y' class 'Z' class 

SR NR 'MR SR NR MR SR NR 

Number of refits 02 01 01 15 05 05 07 02 
undertaken 

Refits delayed 01 01 01 13 05 05 06 02 

Range of Delay in completion ofretit 

Refit period (months) as 03 12 36 03 18 36 03 12 
per norms 

Delay upto 3 months 01 - - 10 - 02 02 -

'Delay of3 to 6 months - - - 02 - 01 01 -
' 

: Delay above 6 months - 01 01 01 05 02 03 02 

86 

MR 

02 

02 

24 

-

-
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The delay in completion of refits was attributed to fack of expertise, non:
avaHability of spares and techri.ical dbcuments, and capacity constraints etc. 
The delay was also commented upon ~ CAG' s Audit Report of 1997. At that 
time as wen, the reasons given above jWere cited by Navy. Even after a lapse 
of a decade, there has been no perceptfble improvement in the situatiqn. Defay 
in completion of refits ·further · reiiuces operational availability of the 

· submarines. · j 

3.6.2.41 . Defay·fum (C~mmmelffi(Ce~Jnnt «ll1fMed!ilU!ll!Illl 1Relffi1ts (MR) . 

Aila!Ysis of data on status of MR co*enc~ent .;d their completion against 
the due dates and durat10n as per Operatmn Cum Refit cycle_ revealed the 

following: . · 1 . . . 

0 Commencement of MRs of, 'f' dass of submarines was abnormaUy 
delayed. The extent 0f delay ranged between two years to more than 
six. ye~.rs. MR of one 'Z' ddss of submarine has not been taken up 
though became due in August 2006. . . . I - . . . . 

® . MRs· of aU 'Y' dass submarines except one also commenced late. The 
· . de fay ill commencement was fore than four years _in 40 peir cent cases .. 

e There were considerable delays ranging between 10 months to 43 
months in completion of MRs ~aken up in fudia. • · · . 

. Althollgh Indian Navy acquired a .i~ber of~· and 'Z' class of submarine~ 
in a short span of time (1986-1990), it did not create adequate infrastructure in 
the ·naval dockyards I other PSUs ·to ~nsure tiimely completion of refits as per 
prescribed schedule. Facilities have'bben created· to undertake one MR at ND-
2. The first MR, which was takeri up at ND.:2 in July 1999, coulid be 

. completed ,in five and a half years ~s against the prescribed period of three 
years. As a result, there was a cascading effect on taking up of MRs of other 
submarines, which became due . diu-ing this period. Further, MRs of 
submarines could also· not be taken. up on time• due to delay iri. the completion 
of their SRs andNRs, which has be~n brought out in para 3.6.2.3 .. 

. I . 
Navy· stated (Nov~mbet 2007) that the bunched induction, break up of 

. , , I . . ' 

erstwhile USSR and inc~apability oflPSU's also contributed for the delay. · 
. . . : I ·. . . ·. - .. 

The rypliy of Navy confirms the /Audit conte~tion that the process of. 
acquisition of submarines had·not been planned weU,· adequate infrastructure 
for repair and ·refits was not created fu Naval dockyards and JPSUs, and tlimdy 
availability of spares was not ensurdd, resulting in defays fu commencement 

. . . . ' I . 

and completion of MRs ·and signific~nt off foading of submarines· abroad for 
MRs. I 

I 
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Some specific instances of poor planning and deficient execution of refits are 
discussed in paragraph 3.6.2.5 below:· 

3.6.2.5 Poor pfanning. an~ ciefic~ent execution of refits 

Audit noticed tardiness in the completion of refits in most cases. These delays 
were· due to non-availability of spares besides non-availability of the yard as a 
consequence of delays of earlier refits. Though refits,are undertaken under a 
Refit Planning Program ·wherein the action for provisioning of machinery, 
spares, paints required for the refit and all. other elements are considered, the 
refit undertaken at Indian yards were considerably delayed resulting in the 
non-availability of the submarine for operational activities- for substantial 
period. This also heightened the dependence on foreign ship-builders for the 
refit and maintenance.. Some specific cases of poor planning and deficient 

1 execution of refits are discussed below: 

(i) Unfruitful NR of a 'Y' Cl~ss Submarine 

Submarine 'Y-8' was inducted in December 1990 and became due for NR and 
MR in December 1995 and June 2002 respectively. However, due to bunched 
induction of submarines, delays in its earlier SRs and the necessity to maintain 

· mmimum force level, the NR could commence only in November 1999, i.e. 
after a lapse of four years and was to be completed by May 2001. However, 
the NR was completed only in January 2003; the delay of 20 months being 
primarily due to non-availability of spares, documentation, availability I. 
replacement of rubber tiles etc. 

Records revealed that even after the NR~ the material state of the submarine 
continued to be unsatisfactory. and operational availability was sub-optimal. 
Within a span of eight months, restrictions were placed on the diving depth43 

of the submarine to only 50 metres. Further, since the MR of the submarine 
was overdue, in March 2005, Ministry accorded two sanctions for offloading 
the MR-cum-Upgradation at a total cost ofUSD 97 million inclusive of USD 
42.661 million (Rs 425.83 crore@ Rs 43.90 per 1 USD) for MR to a Russian 
vendor; Thus, the MR was commenced within a span of two and half years of 
the NR as against the prescribed gap of five years. Clearly, the prolonged 
execution of NR did not achieve' the desired result, involved unnecessary 
expenditure and resulted in the sub-'optimal use of the submarine. 

43 The prescribed diving depth of Y class ,submarines is 240 metres. 
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(ii) Restricted usage after completion of MR 

Submarine 'Y-2' commissioned in the year 1987 had completed three Short 
Refits and one Normal Refit before the commencement of the Medium Refit 
(MR) in July 1999 at ND-2. Against the prescribed refit duration of three 
years, the MR was completed in a period of five years and eight months. 
Reasons attributed for delay in refit were non-availability of spares in time for 
major equipment, delay in installation of chilled water system and the undue 
growth of work due to fitment of indigenous sonar. Audit noticed that the 
submarine was unable to achieve prescribed SHOPS in spite of undergoing the 
refit. This was attributed to the non-acceptance of sonar equipment as on 
August 2007 which restricted the diving depth of the submarine and its 
operational commitments. 

(iii) Unfruitful expenditure on the MR of an old Submarine 

Submarine'X-7'commissioned three decades ago with a prescribed life of 
twenty years, was due for second Medium Refit in January 1993. Due to 
shortfall in refit capacity at Naval Dockyards, Navy examined the feasibility 
for offloading the refit to a Public Sector Undertaking (PSU) and in June 1997 
concluded a contract for Rs.99.97 crore for the MR of the vessel. The refit 
was commenced in August 1997 with Dockyard Completion Date (DCD) as 
21st August 2000. However, refit could not be completed as per the DCD and 
in September 2002 PSU forwarded a Statement of Case for the growth of work 
amounting to Rs.56.94 crore citing lack of expertise, non-availability of spares 
due to break-up of erstwhile USSR and unrealistic work package. 
Accordingly, a supplementary contract to the main contract was concluded in 
October 2003 for the additional work amounting to Rs.50.89 crore and 
extension of27 months was also given. 

Audit observed that: 

• Even after the extension of 27 months, the refit could be completed 
only in December 2006. As against three year authorised for 
undertaking MR, the PSU took nine year and five months for the 
completion of the MR. 

• Till date (June 2007), an amount of Rs 142.50 crore has been paid to 
the PSU. The liquidated damages (LD) amounting to Rs 8.30 crore will 
be deducted from the VIIIth stage payment. The amount of liquidated 
damages recoverable from the PSU may not fully compensate for the 
non-availability of the submarine for more than five years due to 
delays on the part of the PSU to complete the MR within the 
prescribed time. 
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Before the commencement of MR, the ·submarine was kept under 
notice to MR for a period of 43 months. During this waiting period, the 
submarine remained unavailable to the fleet for operational use. 

The post refit performance of the submarine was unsatisfactory as the 
sonar/ sensor equipment continued to perform poorly. 

@ The PSU expressed their ·inability to rectify various pending defect 
liabilities. This compelled Navy to prepone the SR to July 2007, which 
was otherwise due only m September 2007. Thus SR was planned 
without even completing the prescribed Iiine-month operational cycle. 

Ill) The waiting and refit period was abnormally lorig. The submarine was, 
therefore, not available since 1993-94 (for a period of 156 months) for 
any operational commitments. Given the ·fact that X-7 was to be 
decommissioned in 1999, it is doubtful whether Indian Navy would get 
value for money from the investment of Rs 1_42.48 crore on second 
MR ofthis ageing submarine. 

, Navy stated (November 2007) that expenditure incurred on the submarine 
cannot be termed as unnecessary in view of the material status of the 
submarine and to maintain the minimum force level requirement. Navy further 
added that date of decommissioning has no direct link with the assigned life of 

' the submarine. But the fact remains that 'X' class submarines were to be 
· considered for decommissioning after 20th year of their induction and though 

submarine 'X-T. has attained the age 33 years, of which the last 13 years were 
spent under pro longed refit, its continued. retention in the -fleet despite sub
optimal performance is indicative of poor induction/de-induction planning in 
submarine arm of Indian Navy, Deficient planning compelled Indian Navy to 

' retain obsolete vessel much beyond its assigned life. 

_(iv) Avoidable delay in the NR of a Submarine· 

NR of 'X-5' submarine was commenced in September 2005 with a prescribed 
duration of 12 months ·and was completed in March 2007 after 18 months. The 

, extended duration of NR was justified citing additional work on the renewal of 
1 paint scheme and renewal of all wet end/outboard sonar devices after 
• commencement of the refit. However, Audit observed that the renewal of paint 
, scheme came into force in 2003, i.e., well before the commencement ofNR. 
! Further, replacement of sonar devices was necessitated due to completion of· 
, their prescribed service ·life which could have been visualized before the 
, commencement of the refit. 
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. I 
(w) Deloiy of NR due to fogistfr: I infroistructuroil consltrtl{TI-iu1uts 

I ' 

·Submarine 'Z-4' was scheduled to undergo NR from May 1999 to A~ril 2000. 
However the refit was commenced in fyfarch 2000 and completed in May 2002 
by.consuming 26 months as against the prescribed duration of 12 months. The 
major factors attributable for the delay were late receipt of paints, non
availability of spares ill time and additional underwater defects and constraints 
in the availabiHty of Dry Dock. Further, the non-availabiHty of GISMOL 
Compound which is required for ceili.\ng the underwater cable connectors of 
various systems fitted onboard also co~tributed to the delay. 

i 
! 

The above facts indicated that the refit plann:ing was tj.eficient as availability of 
requisite spares and material was not ebSured. · / r 

(vi) Abnormal delay in commenC~en{of MR o} a submari.U 
I , 

! . . 
The MR of 'Y-7' submarine was due :in December 2000 but it could 

, I .· . 

. commence only in Jam~ary 2006. Audit·exam:ination disclosed that there was 
considerable delay in procurement of: spares for the refit. There were also 
deficiencies in the selection and awarq of contract' for supply of spares. NHQ 
rejected the bid of a vendor A on the iground that' they had no export license 
and concluded a contract for procun~n{ent of spar~~s from a firm B which also 
had no export license. By rejecting! the· bid of the vendor A, Navy was 
deprived of competitive rates, entailing! an extra expenditure of Rs. 39.27 lakh. 
Unnecessary concessions were given tp the firm Bin the form ofnon~levy of 
liquidated damages amounting to Rs. il2. l 8 lakh due ·to delayed supplies. A 
comparison of the rates accepted in re~pect of 98 items of spares with the last 
purchase price of 2002 (after aUowing [escalation of three per cent per annum} 
revealed that the rates accepted were higher by 34 per cent to 12,964 per cent 

I , . 

over the last purchase price. Accepfance of higher price entailed an extra 
expenditure ofRs. 91 lakh. · ! · . 

I . 
Hence, inefficient planning and deficient executiop. of refits resulted in 
abnormal delays in commencement/c~mpletion of refits. This led to idling of 
submarines which adversely affecte

1

;d their availability to the fleet for 
operational use. 

ii 
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A general contract was concluded in December 1996 with a Russian vendor 
for carrying out the MR-cum-modernization of the· 'Y' class submarines due 
to capacity, mfrastructure and expertise constraints at Naval Dockyards. Under 

. the general\ contract, supplementary agreements were conclude~ for each 
submarine which induded fitment of 'A-Type' missile complex. In respect of 
'Z' dass submarines, ·.modernization basically included upgradation I 
replacement . of equ,ipment to enhance the capabilities. 
Upgradation/replacement 9f this class of submarines is being undertaken at a 
Defence PSU; ' · 

3.6.3.1 Modernisation of submarines without takii.ng approval of C:FA 

As ·per General Financial Rules 44
, significant expenditure incurred for 

acquiring tangible assets o'f permanent nature or enhancing the utility of 
existing. assets shall be classified as Capital Expenditure. Further, sanctioning . 
expenditure under Capital Head exceeding Rs. 50 crore was beyond the 
delegated financial powers of the Ministry of Defence and the Ministry of 
Finance, and required approval of the Competent Financial Authority (CF A} 

·The powers of the Ministry.to sanction Capital expenditure were enhanced to 
Rs.100 crore in 2002. However, disregarding the laid down procedure and . 
delegation of financial powers, the Ministry, from 1998 onwards, sanctioned 

. the modernisation packages of nine submarines, at an aggregated cost of 
Rs.1559.64 crore from Revenue budget without taking approval from CFA. 
Each of the nine modernisation packages sanctioned exceeded· the prescribed 
delegated financial power of the Ministry. 

. . . .· . 

Audit observed that the modernisation involved. enhancement of operational 
capability. Ii;i the case of 'Y' class submarine, the modernisation involved 
fitment of Tube Launch Missile. (TLM) . for land/sea attack capable facility 
which. was not there earlier. Even, in the case of 'Z' class, modernisation 
involved replacement of equipment to enhance their capabilities. It was ·also 

44 Rule 79 ofGFR 
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noticed that the case was ip.JitiaHy processed undeir Capital Head for the fust 
moderriisation of'Y' class. Howeier, Nav)' fater deci~ed to pursue the case 
under Revenue Heaqostensibly for_.administrative convenience; Clearly, this 
action was taken to' avoid refe:renc

1

:e to CJFA and is a violation of fmancial 
rules. 

. . . . I . 
3.6.3J; N([Drrn=frittmmerrn~ ofeq~npmmerrnJ pmcunire.mt foli° Jll[]\(IJ)(dleJrllllfamttforrn 

The MDR.-cum.,Modernisafion of 'Z:' dass subma,rines started in a sequential 
manner with work starting on sub#iarine 'Z-1' in August 1998 and package 
for submarin.e 'Z-2' being ap_prove4 in 1999: Whifo approving the package:for 
'Z-2', Ministry (May 1999) includ~d seven additional equipments which were 
not considered for 'Z-1' eadier. '~tat:ingthat commonaHty of equipment is a .· 

·.must for an 'Z' Gass submarines;-lffiQ ofMoD (Navy) submitted a proposat 
. to the Mmistry in August 2002 fo~ the additional· equipments ·for 'Z-1 '.The 
proposal also mduded a Submatii.Je Fire- Control System for 'Z-1 '. Ministry 
approved the proposal for procutefueri.tofadditional equipment )m. July 2003 .. 
These. equipments were to be fitt~d during the' NR of the 'Z=l' submarine 

. which was scheduled during ~?~5-06;. Though fhe equipments valued at 
. Rs.H5.29 crore have been received durmg the penod 2005tp 2007,they are 

. , .. · .. ·. I . .. .- , .. 

lying in stock as the NR of the submarine has been·re-scheduled. for the year 
2009 on account of operational r~qhirements. · · · · ·. . . ···. . · 

. . : I . 
. I 

while Navy. stated that four eqhipments would ·be fitted during the SR . 
. scheduled in 2007 anq the rema:inmg three equipments costing R.S.91.25 crore 
vyou~d be fitted .during . the NR, / the d.day j~ fit.ment ha~ resulted in th~ 
1likelihood of exprry of the warri:lnty penod wfoch .1s to exprre between A.pnl 
2007 and July 2009 as stipulated fu the contract. · Due to dday in undertaking 

. . I . ·. . . . 

NR as scheduled in·. 2005-06, ~upmarine 'Z.., 1' would continue to lack· the 
state-of-the-art equipments until ~~ l 0. when the_ NR .of thi_s submarine· would 
·be completed,. Further, the eq~upments wo-uJld be lymg unused for a 
considerable period besides blocking of.funds to the extent ofRs,115.29 crore. 
Besides, t_echriofogical .obsolesc~nce is aliso 'an ever-present threat with 
sophisticated electronic equipm~nts. 

This submarine will be left "'i~ only three years to exploit these· new 
equipments as the de'induction ote submarine 'Z-1' is due by the year 2013. 

3.6.3.3 JP\ell"if([DJrllilllatrrnce @f ieqUllnJPlmmemnt fritttedl unim<rl!ell' 1~1fodemns:m1tfo!ffi JPl:mclk:mge · 

(0) Nt!llwiglfllrtimua§ Complex o'urt bot!llrdi'l 6.lf~ Clt!llss Saa!bmt!llriTJ1u!s. . 
I ' I . -

The main Navigational Complek (NC) onboard the modernized 'Y; cfass · 
submarines consists of four part~ of which the Jinertial Navigational System . . I ·. . . / 
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(INS) is critical for missile firing. Five 'Y' class submarines were fitted with 
. NC at an· approximate cost of USD 40.1 million (Rs 180 crore )45 between 
2000 and 2004. Due to the erratic performance of INS and other .lim~tations 

·observed dliring missile firing, repairs were carried out on the system. Navy 
. in July 2005 stated that reliability of the INS continues to remain low despite 
the extensive repairs undertaken by the Original Equipment Manufacturer 
;(OEM) on three occasions at a total cost of Rs. 56.58 lakh. Audit observed 
·,that as of May 2007, out of five submarines, INS was non-operational in three . 
. As a result, the missile firing capabilities are functioning at a suboptimal level 
and to that extent modernisation oft.his class of submarines has not achieved 
its objectives. 

(ii) Sonar 

. 'Y' class submarines were fitted with a sonar system of earlier vintage which 
required replacement. with a new, state-of-the--art sonar. A new sonar 
devefoped by Defence Research and Development Organization (DRPO) and 
productionised by an Indian PSU is a state-of-the-art indigenous digital sonar 
with the advantage of simultaneous panoramic coverage around the platform. 
Ministry approved (February 2001) procurement of four new· sonars and 
accordingly, a contract was concluded with the PSU in March 2001 at a 
l}.egotiated cost of Rs 167.64 crore. At present, three sets have been fitted on
board while the fourth is to be fitted during December 2007. 

- Audit observed that Ministry placed the bulk order despite knowing the fact 
that the new sonar was only at its developmental stage and yet to be proved on 
'Y' Class platform. Further, it was noticed that the performance of the new 
sonar fitted on the first two submarines, is far frnm satisfactory and the Sea 

·Acceptance Trials of the sonar have not yet been completed. As a result of the 
unreliable sonar, 'Y-2' submarine is unable to meet its operational 
commitments since completion of its· MR in March 2005 as diving depth is 
restricted considerably. Submarine 'Y-1 ',on the other hand, has been cleared 
for its operational duties disregarding a Navy-order which stipulates that 'Safe 
to Dive certificate' be issued only after the completion of SATs, thereby 
putting lives of the submariners and : submarine at risk. In fact in January 
2008, submarine 'Y-1' while on its voyage for undertaking fleet level exercise 
was reported to have collided with a cargo ship at "periscope depth"; 

45 '1 USD = Rs 44 
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(iii) Fitment of air conditioning system 

Air-conditioning onboard the 'Y-8' submarine has been inadequate since 
commissioning in 1990 affecting the performance of weapons/sonars 
equipment and personnel. Accordingly, a design study for upgradation of Air 
conditioning (AC) and associated systems was undertaken by Directorate of 
Naval Design (DND) in 2003 wherein it was recommended that the AC 
capacity be enhanced to 80 tons for achieving the desired compartment 
temperature at about 25° C. Based on the technical evaluation conducted in 
October 2004, the offer of Mis York, UK was accepted while the offer of Mis 
KPCL was rejected since it was unable to identify a suitable DC motor for the 
AC Plant. Subsequently, Navy concluded the contract in June 2006 with Mis 
York, UK at a cost of Rs 3. 77 crore. 

Audit observed that one month prior to the placement of the order on Mis 
York, based on the quotation received from Mis KPCL in May 2006, an order 
was placed in July 2006 for the supply of a similar AC Plant at a cost of 
Rs.1.97 crore for another submarine. Thus, procurement of AC Plant from Mis 
York at higher rate resulted in extra expenditure to the extent of Rs. l.88 crore. 
It was also noticed that supply order placed on Mis York covered the supply of 
the equipment and onboard spares only whereas the contract with Mis KPCL 
also included erection and commissioning of the plant. The contention of 
Navy that Mis York was the only firm technically qualified at the time of 
procurement for 'Y-8 ' is not tenable as Navy received the quotation from Mis 
KPCL in May 2006, i.e. before the sanction for AC Plant for 'Y-8' was 
accorded by the Ministry in June 2006 and contract negotiations held. Navy 
had adequate time to reconsider the procurement of AC Plant from Mis York, 
UK considering the wide variation in the cost of the AC Plant supplied by the 
Indian firm. 

Hence, Navy incurred extra avoidable expenditure of Rs 1.88 crore in 
procurement of AC Plant for a submarine. 

(iv) Unsuitable ESM System fitted onboard 'Z' Class submarines. 

The Electronic Surveillance Measure (ESM) is a vital sensor in a submarine 
which provides passive detection of another vessel ' s presence. During the 
MR-cum-Modernisation of 'Z-2' submarine undertaken between August 2002 
and March 2006, one ESM equipment was supplied at a cost ofRs.18.02 crore 
against a contract concluded in June 2002 with Mis Thales, France and fitted 
on-board the submarine during 2004-05. However, it was observed that the 
performance of the system fitted onboard was far from satisfactory and the 
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systerri had not proved its efficacy at sea tilli date (July 07). Ob.servance of 
repe~ted defects with high_ levels 9r"inaccuracy has precluded the system from 
being offered for SATs. Further, ~stead of pn:>Ving the efficacy. ofthe system 

. 1 · at sea and accepting the equipment only afte~· all defects had been removed, 
Navr placed a repeat order ontli~ same firm for supply;of the equipment for 
fitment onboard another 'Z' cla~s submarine at a cost of Euro 2961865 (Rs 
15 .62 crore ). The equipment so or(jered has been received in March 2006 and 

·is awaiting fitment. ' · ... ,., . .,_, ... ··c · 

. . ' 

Thus,: procurement of :unreliable: ESM has prevented the submarine from 
operating at its optimum capacity.: Procurement of similar :equipment under a. 

· repeat order before proving the efficacy of the 1item delivered earlier is_ a clear 
. violation of the provisions laicl down in the Defence Procurement Manual. 

i . . . 
i 3.6.4.l:Non-availability of Simulator 
I . . - - . 

I A simulator replicat~s the contr~l room of a submarine and g~nerates real time 
i drills and emergencies that one may: actually face at sea. A Submarine Control 
i Simulator (SCS) for the 'Z' Class of Suhrnaririe was comrilissioned in May 
! 1989 · a,t a shore linif: Audit observe~ that since 'November 2002, no practical 
il training is being COlldUCted. Qll the SCS aS. it has 

1

,beCOme UllSUpportable due tO 
i obsolescence and lack of product ~upport for :the equipment. Though forir 
\years haye lapsed, the issue ofprocu,rement ofa new simUiator is pending with 
i the Ministry .. Non-availability of the simulator has adversely affected the 
i operational training qfthe sribmarin~. crew as well as On-:the-Job trailing . 

•. -i •. t • 
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There have been significant chang~s and devefopment · in global security 
·environment during ·last two-three d¢cades. Though fudian Navy prepared a 
plan for acquisition of new. submar~es to effectively meet the challenges in 
the changed scenario, the implementation of the pran suffered from serious 
slippages. As a result, Indian Navyi's fleet of submarines is far befow the 
envisaged force level. Delays in de-~ommissioning of the existing aging fleet 
further · affected operational avaiiability of submarines ·. due· to low 
serviceability. Besides, due to lack ?f adequate infrastructure, refit activities 
have taken inordinately liong period~ for commencement and completion of 
Normal and Medium refits which further affected availabHity of the 
submarines for operational purposes!. Poor planning of refit schedules led to 

! . 

over-lapping of different kinds of refits and non-operational status of 
· submarines. Modernisation activities have also not been wen coordinated and 
have been undertaken in ad hoc manrier on piece meal basis. The sub-optimal 
performance of vital equipment ,piocured at a· substantial cost and fitted 
ohboard during modernisation raises! further concerns about the success of the 
modernisation pfan. Lastly, the tra~ning establishment of submarine arm is 
poorly equipped in terms of simulatbrs thereby impairing the effectiveness· of 
. h . . I t e trammg. . 1 . I . 

NewDelhit 
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