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UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT 

NEW DEW, INDIA 

PROJECT AUTHORIZATION 

Country: I N D I A  

Pro jec t  : Energy Management Consul t a t  i on  
and Tra in ing ( EMCAT) 

Pro jec t  No. : 386-051 7 

1. Pursuant t o  Sections 103 and 106 of the Foreign Assistance Act o f  1961, as 
amended, 1 hereby author ize the Energy Management Consultation and Tra in ing 
Pro jec t  (EMCAT) ( "Pro jectN)  f o r  I nd ia  ( "Grantee") involv ing planned obl  lga t ions  
o f  no t  t o  exceed Twenty M i l  1 ion United States Do1 l a r s  ($20,000,000) i n  grant  
funds over a s i x  year per iod from the date o f  author izat ion, subject t o  the 
a v a i l a b i l i t y  o f  funds i n  accordance w i t h  the  annual OYB al lotment process, t o  
help i n  f inancing the fo re ign  exchange and l o c a l  currency costs o f  t he  Project. 
The planned l i f e  o f  the  Pro jec t  i s  s i x  years from the date o f  i n i t i a l  
obl  igation. 

2. The Pro jec t  i s  designed t o  a s s i s t  the Grantee by providing f i n a n c i a l  and 
technica 1 support t o  improve techno1 ogica I and management capab il i t i e s  re1  ated 
t o  the supply o f  energy and the e f f i c i e n t  u t i l i z a t i o n  o f  energy by end-users 
i n  the Ind ian p r i v a t e  sector. This w i l l  be achieved by f inancing appropr iate 
procurement o f  Technical Assistance, Training and Equipment t o  a s s i s t  the 
Power Finance Corporation (I8PFCM) and the I n d u s t r i a l  Development Bank o f  I nd ia  
(NIDBIo8), and through them, the State E l e c t r i c 1  ty Boards and p r i va te  sector 
firms. 

3. The Pro jec t  Grant Agreement, which may be negotiated and executed by the  
o f f i c e r  t o  whom such a u t h o r i t y  i s  delegated i n  accordance w i t h  A.I.D. 
regulat ions and Delegations o f  Authority, s h a l l  be subject t o  the following 
essent ial  terms and condi tJons, together w i th  such other terms and condi t i o n s  
as A.I.D. may deem appropriate. 

A. Source and Or ig in  o f  Commodities: Goods f inanced by A. I.D. under 
the  Pro jec t  sha l l  have t h e i r  source and o r i g i n  i n  the United States or, 
subject t o  spec i f i c  p r i o r  w r i t t e n  A. I .D; approval, i n  India.  Separate 
purchases i n  I n d i a  n o t  exceeding $5,000 or  separate purchases i n  I n d i a  no t  
exceeding $100,000 o f  goods t h a t  were manufactured i n  the  United States do not  
requ i re  spec i f i c  w r i t t e n  approval. 

B . National l t y  o f  Services: Services financed by A. I.D. under the 
P ro jec t  sha l l  be procured from the United States or, provided t h a t  the  value 
o f  i nd i v idua l  contracts  does not exceed $250,000, India,  A l l  other purchases 
are subject t o  the s p e c i f i c  w r i t t e n  p r i o r  approval o f  A.I.D.. 



C. Condi t i o n s  Precedent: The Pro ject  Grant Agreement sha l l  contai n 
the fo l low ing  Conditions Precedent t o  the disbursement o f  funds: 

1. I n i t i a l  Disbursement o f  Funds: 

General: P r i o r  t o  the i n i t i a l  disbursement o f  Grant funds, o r  t o  
the issuance by A, I .D. o f  documentation pursuant t o  which 
disbursement w i  11 be made, the Grantee sha l l ,  except as the pa r t i es  
may otherwise agree i n  wr i t i ng ,  f u rn i sh  t o  A. I .D., i n form and 
substance s a t i  s fac tory  t o  A. I .D. : 

a) a w r i t t e n  opinion o f  counsel acceptable t o  A.1 .D. t h a t  the 
Pro ject  Grant Agreement has been f u l  l y  authorized and/or 
r a t i f i e d  by, and executed on behalf  o f ,  the Grantee, and tha t  
i t  const i tu tes a v a l i d  and l e g a l l y  binding ob l i ga t i on  o f  the 
Grantee i n  accordance w i th  a1 1 o f  i t s  terms ; and 

b) a statement o f  the names of persons who w i  11 be ac t ing  on 
behalf  o f  the Grantee, as spec i f ied  i n  Section 8.2 o f  the 
Pro ject  Grant Agreement, and o f  any Addit ional  
Representatives , together w i th  a specimen signature o f  each 
person speci f ied i n  such statement. 

2 .  The Power Finance Corooration ("PFC") Com~onent: P r i o r  t o  f i r s  t 
disbursement o f  the Grant funds, o r  t o  the issuance by A.I .D. o f  
documentation pursuant t o  which disbursement w i l l  be made f o r  the 
Power F i  nance Corporati on ("PFCN) component of the Pro ject ,  the PFC 
sha l l  fu rn ish  d i r e c t l y  t o  A.I.D., i n  form and substance 
sa t is fac tory  t o  A . I .D .  except as the pa r t i es  may otherwise agree i n  
wr i t ing :  

a) a copy o f  a duly  executed Loan Agreement, c e r t i f i e d  t o  be 
t rue  and cor rec t  copy o f  o r i g i n a l  , between PFC and e l  ther  the 
In te rna t iona l  Bank f o r  Reconstruction and Development ( IBRD) 
o r  the Asian Development Bank (ADB) prov id ing assistance t o  
PFC f o r  a p ro jec t  concerning investment i n  the e l e c t r i c  power 
sector; 

b) evidence tha t  PFC has designated an Officer-in-Charge f o r  
managing the Project,  a t  the l eve l  o f  Manager o r  higher, and 
such other personnel as the PFC determines are necessary t o  
implement Pro ject  a c t i v i t i e s ;  and 

c) evidence t h a t  PFC has established procedures f o r  contract ing, 
commodi t y  procurement, accounti ng and payment v e r i  f i  cat ion.  



3 ,  lie I n d u s t r i a l  Devel n t  Bank o f  I n d i a  ("IDBIN) Corn Friar t o  f i r s t  d l  sbuF%ent o f  Grant funds, o r  t o  theDI)::kce by 
A. I .D. o f  documentation pursuant t o  which d i  sbursement w i  11 be 
made, f o r  the I n d u s t r i a l  Development Bank o f  I n d i a  ("IDBIN) 
component o f  the Pro ject ,  the IDBI sha l l  f u rn i sh  d i r e c t l y  t o  
A.I.D., i n  form and substance sa t i s fac to ry  t o  A. I.D. except as the 
pa r t i es  may otherwise agree i n  wr i t ing :  

a) evidence t h a t  IDBI has designated an Of f1  cer-in-Charge f o r  
managlng the Pro ject ,  a t  the l eve l  o f  Manager o r  higher, and 
such other personnel as the IDBI determines are necessary t o  
iaplement Pro ject  a c t i v i t i e s .  

4. Subsequent D l  sbursement t o  PFG: P r i o r  t o  d l  sbursement of p ro jec t  
funds t o  PFC for  ass1 stance t o  any State E l e c t r i c i t y  Board (SEB) , 
an Operational and Financial  Action Plan (OFAP), du ly  approved by 
PFC, w i l l  be required o f  t h a t  SEB. Exceptions t o  t h i s  are: (1) 
Pro jec t  funds may be provided f o r  the preparat ion o f  an OFAP o r  f o r  
an environmental analysis re la ted  t o  the preparat ion o f  such an 
OFAP, subject t o  p r i o r  w r i t t en  approval by A.I.D.;  (2 )  Project  
funds may be provided f o r  short-term technical  assistance and 
t r a i n i n g  f o r  any SEB as determined necessary by PFC; and ( 3 )  other 
exceptions as the pa r t i es  may agree 1 n w r i  t i ng . 

0. Covenants: The Pro ject  Grant Agreement sha l l  conta in the 
f o l  1 owing Covenants : 

1. The PFC sha l l  maintain i n  operat ion f o r  the l i f e  o f  the 
Project,  the procedures establ i shed f o r  contract ing, 
commodi t y  procurement, account1 ng and payment ve r i  f i  ca t ion  

2.  The PFC w i  11 create and maintain i n  operation' f o r  the l i f e  
o f  the Pro ject ,  a Pro ject  Review Committee (PRC), chaired by 
PFC, t o  provide ove ra l l  guidance t o  and approve a1 1 major 
Pro ject  a c t i v i t i e s  pe r ta i  nS ng t o  the  PFC component o f  the 
Project.  The membership and the operat ional  procedures f o r  
the PRC w i l l  be developed by the PFC i n  consul ta t ion w i th  
A.1 .D. 

2. The PFG w i l l  prepare Annual Plans f o r  implementation oP the 
Pro ject  and u t i l i z a t i o n  o f  the A.I.D. Grant funds per ta in ing  
t o  the PFC component o f  the Project.  Such Annual Plans w i  11 L 
be reviewed and approved by the PRC p r i o r  t o  submission by 
PFC t o  A .1  .D. f o r  concurrence. 

3 .  The IDBI w i  11 create and maintain i n  operat ion f o r  the 7 i f e  
o f  the Pro ject ,  a Pro ject  Review Commi t t e e  (PRC), chaired by 
I D B I ,  t o  provide ove ra l l  guidance t o  and approve a1 1 major 
Pro ject  a c t i  v i  ti es per ta i  n i  ng t o  the IDBI component o f  the 
Project.  The membershi p and the operat ional  procedures f o r  
the PRC w i l l  be developed by the IDBI i n  consul t a t i o n  w i th  
A.1  .D. 



4. The I D B I  w ? l l  prep%re Annua? Plans f o r  implementation o f  
meet and u t i l i z a t i o n  o f  the  A.I.D. Grant funds 
per ta in ing  t o  the IOBI component o f  the  Project.  Such Annual 
Plans w i l l  be reviewed and approved by the PRC p r i o r  t o  
submission by IDBI t o  A. I. Dm f o r  concurrence. 

5. Both the PFC and t h e  I D B I :  

a )  w i l l  make a1 1 training, and r e c e i p t  o f  a1 1 technica l  
assistance, under the Pro jec t  ava i lab le  t o  t h e i r  personnel 
wi thout  regard t o  gender; and I 

b )  w i l l  exercise every reasonable e f f o r t  t o  requ i re  t h a t  each o f  
t h e i r  personnel or  other government personnel t ra ined  under 
the Pro jec t  sha l l  work i n  a c t i v i t i e s  r e l a t e d  t o  the Pro jec t  
o r  i n  a c t i v i t i e s  approved f o r  f inancing under the  P ro jec t  
Grant Agreement, i n  India, f o r  not  less  than three times the 
length o f  h i s  or her t r a i n i n g  program. 

A o I o D . ,  the I D 8 1  and the  PFC w i l l  j o i n t l y  es tab l i sh  an Evaluation 
Proaram as Dar t  o f  im~lemenfat ion o f  the  ProJect. E X C ~ D ~  as the 
p a r t i e s  may' otherwise' agree i n  wr i t ing,  t he  program w i l j  include, 
a t  one mutual ly  agreed po in t  dur ing the implementation o f  the  
Project, a nid-term evaluation, and a f i n a l  evaluat ion before the  
end o f  t he  Project. 



1. SUMMARY AND RECOMMENDATION 

1 .l. Project  Objectives and D ~ s c ~ ~ D ~ ~ o Q  

1 .l. 1. The Energy Management Consul t a t i o n  and Tra in ing (EMCAT) Pro jec t  
set f o r t h  i n  t h i s  Pro ject  Paper i s  a U.S. $20 m i l l i o n  gran,t t o  the 
Government of I n d i a  (GO11 over s i x  years. The purpose o f  the Pro jec t  i s  
t o  improve Ind ia ' s  technological and management capabi 1 i ti es f o r  the 
e f f i c i e n t  supply o f  energy and for the ef f ic iency o f  i t s  end-use o f  
energy by p r i va te  indus t ry  and other sectors. EMCAT w i  11 use three 
avenues t o  improve both the supply side and the demand side of  the energy 
equation. 

1.1.2. F i r s t ,  i n  order t o  provide a more assured and r e l i a b l e  supply o f  
e l e c t r i c  power, EMCAT w i l l  ass i s t  the GO1 Power Finance Corporation (PTC) 
t o  e f f e c t i v e l y  lead the e l e c t r i c  u t i l i t i e s ,  i n  p a r t i c u l a r  the State 
E l  e c t r i  c i  t y  Boards (SEBs) , t o  operate according t o  sound techni cal  
standards and economic pr inc ip les ,  such as i n  p r i c i n g  o f  power both 
purchased and sold, so tha t  they can supply power on a more e f f i c i e n t ,  
r e l i a b l e  and sustainable basis t o  Ind ian industry ,  other sectors, such as 
ag r i cu l tu re  and commerce, and household users. The Pro ject  w i l l  a lso  
help u t i l i t i e s  t o  ob ta in  equipment and access such energy services as 
engineering and aud i t  consul tancies from p r i v a t e  Ind ian and U.S. sources 
t o  improve the! r management, planning and product1 v i  t y .  

1.7.3. Second, working on the p o l i c y  side, EMCAT w i l l  promote open 
markets i n  the supply and purchase o f  power so t h a t  Ind ian i n d u s t r i a l ,  
ag r i cu l tu ra l  and commercial enterprises meet the1 r needs. Aid t o  p r i v a t e  
enterpr ises w i l l  enable them t o  obta in energy services and equipment from 
p r i va te  U.S. and Ind ian suppl iers for the creat ion of cogeneration 
capacity. 

1.1.4. Third, working through the I n d u s t r i a l  Development Bank o f  Ind ia,  
(IDBI) , EMCAT w i  11 help p r i va te  i n d u s t r i a l ,  agribusiness, and commerci a1 
enterpr ises t o  improve management and t o  i n s t a l  1 new systems t o  decrease 
energy consumption through services and equipment purchased from p r i v a t e  
U.S. and Ind ian sources. 

1.1.5. By cont r ibu t ing  t o  more e f f i c i e n t  supply and use o f  energy, the 
EMCAT Pro ject  w i  11 help reduce po l l u t i on ,  p a r t i c u l a r l y  i n  I n d i a ' s  c i t i e s ,  
which are among the most po l lu ted  i n  the world. 



1.1.6. Pro ject  inputs, t o  be provided t o  the PFC, SEBs (through the 
PFC) , IDBI, and p r i va te  sector enterpr i  ses and business associations 
(through the IDBI) include: technical  ass! stance, training, commodities, 
and studies. These inputs w i l l  be provided from both U.S. and Ind ian 
p r i v a t e  suppl i ers, pr imar i  l y  through two comprehensive d i  r e c t  AID 
contracts,  one f o r  the energy end-use component under IDBI, and the other 
f o r  the energy supply component under PFC. A summary budget f o r  the 
Pro jec t  f o l  lows. 

Pro jec t  I n ~ u t s  
USAID GO1 

($000). 1$000 eauivalent) 

1, Power S u ~ ~ l v  Com~onent (PFC) 

Technical Assi stance & Studies 6,443 1,222 
Tra in ing 4,961 2,159 
Commodi t i  es 825 6  3  
Pro jec t  Admn. (evaln., etc.) 191 507 
I n f l a t i o n  & Contingencies 1  ,580 71 5  

Total 14,000 4,666 

2. Enerav End-use Com~onent (IDBI) 

Technical Assi stance & Studies 2,833 1 ,104 
Tra in ing 573 133 
Commodi t i e s  1  ,846 47 1 
Pro jec t  Admn. (evaln., e tc .  150 18 
I n f l a t i o n  & Contingencies 598 274 

Total 6,000 2,000 

Grand Total 20,000 6,666 

1.2. Grantee and Executi nq Aaenci es 

1.2.1. The grantee w i l l  be the Government o f  Ind ia.  The Pro jec t  
Agreement w i l l  be j o i n t l y  signed by the Department o f  Economic A f f a i r s  o f  
the M in i s t r y  o f  Finance, the PFC and the IDBI. Pro jec t  Review Committees 
w i  11 be established f o r  both sides o f  the p ro jec t  t o  ob ta in  views from 
other key par t i c ipants  i n  the energy sector, i n c l u d i  ng representatives 
from the GO1 Department o f  Power, the p r i va te  sector, and USAIDIIndia. 



1.3. Pro ject  Review 

1.3.1. The P I D  f o r  t h i  s Pro ject  was condi t i o n a l l  y approved by AID/W i n  
State Cable 168598, dated May 24, 1990, a copy o f  which i s  included i n  
Annex B. I n  an exchange o f  cables the Mission responded t o  the issues 
raised by AID/W, and i t  was given delegation t o  author ize the Pro jec t  i n  
State Cable 278357, dated August 20, 1990 (see cab1 es i n  Annex B). A 
Congressional Not i  f i  cat ion f o r  the Pro jec t  expi red without ob jec t ion  on 
March 19, 1991 per State Cable 088720 dated March 20, 1991. 

1.3.2. Major issues raised dur ing AID/W and USAIDIIndia review 
included: a) c r i t e r i a  f o r  se lect ing SEBs t o  receive p ro jec t  assistance; 
b) c r i t e r i a  f o r  approval o f  SEB Operational and Financial  Act ion Plans, 
which are expected t o  serve as the PFC's major too l  i n  prov id ing f inance 
t o  SEES; c) r o l e  o f  the p r i va te  sector i n  e l e c t r i c  power generation; and 
d l  contract ing methods f o r  the Pro jec t  and GO1 procurement. As discussed 
i n  the cables i n  Annex B, these issues have been resolved and 
incorporated i n t o  the p ro jec t  design. 

1.4. F i  ndi nss and Recommendation 

1.4.1 . The design team has examined the technical  , adminis t rat ive,  
f inancia l ,  economic, and social  imp1 ica t ions  o f  the p r o j e c t ' s  
a c t i v i t i e s .  The f ind ings from these analyses have been incorporated i n t o  
the p ro jec t  design, and a l l  p ro jec t  a c t i v i t i e s  are considered feas ib le  
and benefi c i  a1 . 
1.4.2. A grant i n  the amount o f  $20.0 m,i 11 i on  over a s i  x-year per iod 
commencing A p r i l  1991 should be a u t h o r i ~ e d  t o  the Government o f  I n d i a  f o r  
execution o f  the EMCAT Pro ject  subject: t o  the Conditions and Covenants 
set f o r t h  i n  Section 7. 



: 4 :  

2. PROJECT RATIONALE AND DESCRIPTION 

2.1. Overview 

2.1.1. I n d i a  enjoyed substant ial  growth i n  both i n d u s t r i a l  output and 
GDP during the 1980s due p r i m a r i l y  t o  a l i b e r a l i z a t i o n  o f  GO1 p o l i c i e s  
toward p r i v a t e  en terpr i  se. However, the Ind ian economy ove ra l l  and the 
i n d u s t r i a l  sector I n  pa r t i cu la r ,  would have performed even be t te r  i f  i t 
were not f o r  an Inadequate and unre l iab le  supply o f  e l e c t r i c  power. 
According t o  i n d u s t r i a l  i sts, the major problem i n  improving performance 
i s  the inadequacy o f  the power supply. Although Ind ia ' s  power systems 
have an i n s t a l l e d  capacity o f  over 64,000 MW and provided 250,000 GWh o f  
energy i n  1989, shortages equivalent t o  about 17% o f  peak demand and 8% 
o f  ove ra l l  energy demand have pers i  sted. I n  the past few years these 
power shortages have been coupled w i th  the poor qua1 i ty o f  de l ivered 
power i n  both frequency and voltage and untimely nature o f  much of the 
load shedding. These problems have ser ious ly  eroded the p r o f i  t a b i  1  i ty 
and operational p roduc t i v i t y  o f  the i n d u s t r i a l  sector and have had a 
generalized adverse e f f e c t  on the commerci a1 sector. The Federation o f  
Ind ian Chambers o f  Commerce and Indus t ry  ( F I C C I ) ,  a  key associat ion 
representing p r i v a t e  sector in te res ts ,  has estimated tha t  t o t a l  
production losses i n  1983-84 were equivalent t o  approximately $2.7 
b i  11 i o n  i n  1987 pr ices  o r  about 1.5% o f  GDP. An ind i ca to r  o f  the 
sever i ty  o f  the supply cons t ra in t  i s  that ,  t o  safeguard against power 
cuts, Ind ian i n d u s t r i a l  and commercial establishments f requent ly  r e s o r t  
t o  the i n s t a l  l a t i o n  o f  i n e f f i c i e n t ,  high-cost diesel  generators and 
capt ive power p lants .  Pr iva te  capt ive generation i s  estimated a t  about 
12% o f  the pub l ic  supply o f  e l e c t r i c a l  energy. 

2.1.2. E l e c t r i c i t y  consumption has been growing a t  a  r a t e  o f  
approximately 9% per  annum and i s  pro jected t o  continue expanding a t  t h a t  
ra te  through the year 2000. The GO1 plans t o  i n s t a l  1  an add i t iona l  
80,000 MW o f  capacity by the year 2000 i n  an e f f o r t  t o  meet the greater 
demand t o  improve supply qua l i t y ,  and t o  continue r u r a l  e l e c t r i f i c a t i o n .  
I f  t h i s  augmentation i s  ac tua l l y  effected, i t  would cost about $150 
b i  1 l i o n  and c la im between 25% and 30% o f  t o t a l  a1 locat ions under the 
Eighth and Ninth Plans (compared t o  about 20% under the Seventh Plan). 

2.1.3. idhi le lack o f  cap i ta l  i s  an ,acknowledged cons t ra in t  i n  but l d i n g  
new power production capaci ty, more fundamental probl ems i n  I n d i  a' s  
production o f  e l e c t r i c  power ex i s t :  

- Thermal p l a n t  avai l a b i  1 i ty i s 10-15% lower than norms 
elsewhere i n  Asia; 

- Power transmission and d i s t r i b u t i o n  losses average a h igh 19% 
(versus 10% i n  Thai land, 6% i n  South Korea). 



2.1.4. About 93% o f  a l l  e l e c t r i c  power i n  I n d i a  (not  inc lud ing  cap t i ve  
generation) i s  produced by p u b l i c  u t i l i t i e s  - -  19 SEBs and a few o ther  
na t iona l ,  reg ional  and s t a t e  u t i l i t i e s .  I n  1988-89, excluding subsidies,  
a l l  but  one SEB incur red  f i n a n c i a l  losses, 

2.1.5. The poor performance o f  SEBs i s  l a r g e l y  due t o  i n e f f i c i e n t  
management and poor p lanning p rac t i ces  as we1 1 as o l d  and obsolete 
machinery and equipment. An add i t iona l  problem i s  the  p o l i t i c a l l y  
mot ivated f i x i n g  o f  consumer p r i ces  f o r  power a t  o f t e n  subsidized l e v e l s  
by s t a t e  o f f i c i a l s .  The SEBs' a b i l i t y  t o  avoid f i n a n c i a l  losses and 
i nves t  i n  new techno1 ogy i s  consequently reduced. The organizat iona l  
morale o f  t he  SEBs i s  low because increased sales do not  b r i n g  h igher  
p r o f i t s  but  r a t h e r  g rea te r  losses. 

2.1.6. A major cons t ra i n t  t o  ob ta in ing  t he  maximum e f f e c t i v e  supply 
from Ind ia 's  e l e c t r i c  power sector has been and w i l l  continue t o  be the  
imbalance i n  sector  development : between an expansion o f  ( p r i m a r i l y  
Government-owned) generat ion capac i ty  but  1  i m i  t ed  a t t e n t i o n  t o  
improvement o f  operations;, rehab i l  i t a t  i o n  o f  e x i s t i n g  generation, 
t ransmission and d i s t r i b u t i o n  f a c i  1  i t i e s ;  and management o f  load  demand. 
Th is  t r a d i t i o n a l  Ind ian approach t o  power planning has long been i n  need 
o f  reform; cons iderat ion must be given t o  the system as an in tegra ted  
who1 e. 

2.1.7. Only recen t l y  the  GO1 and, t o  a  f a r  l esse r  degree, t he  SEBs have 
begun t o  r e a l  i t e  t h a t  the power d e f i c i t  problem could  be addressed a t  a  
f r a c t i o n  o f  t he  cos t  o f  government-financed supply expansion by tak ing  a 
systems approach. The GO1 and SEBs are beginning t o  r e a l i z e  t h a t  a  
rev ised  strategy,  p a r t i c u l a r l y  on the  p a r t  o f  t he  SEBS, should include: 
a) reducing t h e  need f o r  expand generat ion capac i ty  through improved 
management, modernization and rehab i l  i t a t i o n  o f  power systems; and b) 
r e v i s i n g  p r i c i n g  p o l i c i e s  t o  make both p r i v a t e  power 
generat i on/cogenerat i on and consumer energy conservation measures 
f i n a n c i a l l y  a t t r a c t i v e .  

2.1.8. PFC Power S U D D ~ Y  Com~onent: I n  recogn i t ion  o f  t h i s  supply-s ide 
problem, the  GO1 has created the Power Finance Corporation, which i t  
expects t o  be a major source o f  both f inanc ing  and, through EMCAT, . 
techn ica l  ass i  stance/training/studies, f o r  t he  rehab i l  i t a t  i o n  o f  e x i s t i n g  
f a c i  1  i t i e s  and the  cons t ruc t ion  o f  new f a c i l  i t i e s  f o r  power generation, 
transmission, and d i s t r i b u t i o n .  PFC i; expected t o  a s s i s t  cooperating 
SEBs i n  t h e i r  preparat ion o f  Operational and F inanc ia l  Act ion Plans and 
t o  lend  on ly  t o  those SEBs w i t h  approved OFAPs. For the  f i r s t  t ime, the  
GO1 w i l l  be i n j e c t i n g  an important  element o f  c o n d i t i o n a l i t y  i n t o  i t s  
f i nanc ing  f o r  the  e l e c t r i c  power sector. I n  rev iewing and approving 
OFAPs, the  PFC w i  11 examine f i nanci a1 , operat iona l  , environmental , and 
p r i v a t e  sector  fac to rs .  



2.1 .9 .  The r o l e  o f  the OFAP i s  c r u c i a l  i n  r a t i o n a l i z i n g  operat ion o f  the  
SEBs and, indeed, i n  t he  e n t i r e  evo lu t i on  o f  the  generat ion,  t ransmission 
and d i s t r i b u t i o n  system, s ince the  previous l a c k  o f  reasonable economic 
and s o l i d  techn ica l  bases f o r  operat ion o f  t he  SEBs has made v i a b l e  and 
s e l f - s u s t a i n i n g  power sector  impossible t o  achieve. 

2 .1 .10 .  The World Bank, Asian Development Bank (ADB), and p o l i c y  
planners a t  t he  na t i ona l  l e v e l  i n tend  t o  u t i l i z e  PFC t o  in f luence  the 
e l e c t r i c  power p o l i c i e s  o f  the  SEBs by channel l ing a l l  o f  t h e i r  f u t u r e  
power sector  lend ing  through it. 

2.1.11.  To accomplish i t s  work, PFC w i l l  need assistance, both i n  
developing i t s  own o rgan iza t ion  and i n  p rov id ing  assistance e i t h e r  from 
i t s  own s t a f f  o r  through consul tant  recrui tment,  t o  t h e  SEBs i n  t h e i r  
preparat ion o f  OFAPs. PFC an t i c i pa tes  r e l y i n g  on consu l tants  t o  a s s i s t  
i n  examining e x i s t i n g  generat ion p l an t s  and ~ o m p l e t ~ i n g  hyd roe lec t r i c  
surveys. I n  response t o  a request from the PFC, World Bank, and ADB, AID 
w i l l  f inance most o f  PFC's techn ica l  assistance, t r a i n i n g  and s tud ies and 
a p o r t i o n  o f  the  SEBs' r e l a t e d  needs through the  PFC. 

2 .1 .12 .  Pol i c y  reforms w i l l  be promoted by dia logue a t  t he  na t i ona l  and 
s t a t e  l eve l s .  Such issues as p r i c i n g  o f  power, both  purchased and sold, 
the r o l e  o f  t h e  p r i v a t e  sector, e tc . ,  w i l l  be examined by po l  i c y  studies,  
workshops and seminars. Th is  d ia logue w i l l  be he ld  no t  o n l y  among AID, 
the World Bank, ADB and GO1 but ,  equa l l y  important, between the  Ind ian  
p r i v a t e  sec to r  and t he  G O I .  EMCAT w i l l  d i r e c t l y  support t he  l a t t e r  
d ia logue by a s s i s t i n g  Ind ian  business and i n d u s t r i a l  associat ions.  

2.1 .13.  IDBI Enerav End-use Com~onent : The power avai  1 ab i  1 i t y  problem 
on t he  supply s i de  i s  matched by a major problem on t he  demand side: 
h igh  l e v e l s  o f  energy consumption by t he  I nd ian  economy, which i s  one o f  
the l e a s t  energy e f f i c i e n t  o f  t h e  world's major economies. When compared 
w i t h  i n t e r n a t i o n a l  best -pract ice ,  the  scope f o r  energy savings, 
p a r t i c u l a r l y  i n  Ind ian  indust ry ,  i s  approximately 20%, a considerable 
p o r t i o n  o f  which cou ld  cons i s t  o f  t he  implementation o f  r e l a t i v e l y  
simple, low cost ,  and r a p i d  payback measures. 

2.1 .14.  Among the  cons t ra i n t s  t h a t  i n h i b i t  the  adoption o f  technologies 
and p rac t i ces  t o  improve energy conservat ion/ef fSciency are: 1 ack o f  
energy aud i t ,  engineer ing and o ther  consultancy serv ices;  outdated 
process and product  technologies; and inadequate domestic manufacture and 
supply o f  energy -e f f  i c i  ency devices and systems. 



2.1.15. A1 though some energy conservat i  on/e f f  i c i  sncy services have been 
o f f e r z d  by both paras ta ta l  organizat ions and indus t ry  associat ions,  these 
services s u f f e r  from c e r t a i n  common drawbacks : 

- General ly  on ly  p r e l  i m i  nary energy aud i ts  are completed; 

- The energy aud i ts  s u f f e r  from inadequate engineering design 
and tend t o  f ~ c u s  on t r a d i t i o n a l  areas ( b o i l e r s  and furnaces) 
over process-re1 ated energy e f f i c i e n c y  oppor tun i t ies  ; 

- The repo r t s  are f requent l y  dismissed because they l a c k  a 
demonstrat ive on-the-ground e f f e c t  due t o  the  
non-avai 1 a b i l  i t y  o f  turn-key o r  implementation services.  

- F inanc ia l  ana lys is  i s  inadequate; 

- Re1 i abl e commerci a1 in format  i o n  on equipment suppl i e r s ,  j o b  
cont ractors ,  system a rch i t ec tu ra l  f i rms,  e tc ,  i s  no t  
ava i lab le ;  and 

- No cont ractua l  guarantees are included t o  cover the  r i s k s  
associated w i t h  the  i n t roduc t i on  o f  energy e f f i c i e n c y  systems. 

2.1.16. Add i t iona l  cons t ra in ts  are found i n  such p o l i c y  areas as h igh  
t a r i f f s  on imports o f  energy conservat ion/e f f ic iency techno1 ogies, 
a1 though these are s l a ted  t o  be reduced under t he  8 t h  5-Year Plan. 
Moreover, most SEBs do not  have s a t i s f a c t o r y  p o l i c i e s  on t he  p r i c e  o f  
power purchased by them. U t i l i z a t i o n  o f  t he  cogeneration approach t o  
energy e f f i c i e n c y  i s  discouraged, and subs tan t ia l  cap t i ve  generat ion 
capac i ty  which could  s e l l  energy a t  a f a i r  p r i c e  i s  i d l e .  

2.1.17. The I n d u s t r i a l  Development Bank o f  I n d i a  and the I n d u s t r i a l  
Cred i t  and Investment Corporation o f  I n d i a  ( ICICI) ,  both na t i ona l - l eve l  
development f inance i n s t i t u t i o n s ,  are c u r r e n t l y  p lanning t o  strengthen 
t h e i r  support f o r  energy ef f ic iency/conservat ion i n  indus t ry  and 
commerce. The World Bank i s  expected t o  make a major loan under i t s  
proposed I n d u s t r i a l  Energy E f f i c i ency  Pro jec t  (IEEP) t o  enable these 
i n s t i t u t i o n s  t o  expand lend ing i n  t h i s  area, The World Bank and GO1 have 
a1 so asked var ious b i l a t e r a l  donors, i nc l ud ing  USAID/India, t o  prov ide 
technica l  assistance, t r a i n i n g  and s tud ies f o r  both the IDBI and the  
p r i v a t e  sector  i n  support o f  t h i s  e f f o r t .  With EMCAT, USAID i s  
c o n t r i b u t i n g  t o  t he  technica l  assistance program o f  IEEP, 

2.1.18. Considerat ion had been given t o  extending t h i s  AID assistance t o  
I C I C I  as we l l ,  p a r t i c u l a r l y  i n  view o f  the  ongoing AID/ICICI r e l a t i o n s h i p  
developed i n  t he  PACT, PACER, and CTD Projects,  but  t h i s  was r u l e d  out  
because o f  t he  added complexity o f  dea l ing w i t h  a t h i r d  i n s t i t u t i o n .  I n  
addi t ion,  I C I C I  and IDBI j o i n t l y  f inance most energy-related investments, 
so EMCAT assistance w i l l  i n d i r e c t l y  support I C I C I  lend ing as w e l l .  



2 .2 .  Rat iona le  

2.2 .1 .  Through the  EMCAT Pro ject ,  AID, w i t h  a  r e l a t i v e l y  small 
investment o f  $20 m i l l i o n  i n  technica l  assistance, t r a i n i n g ,  s tud ies and 
commodities, w i l l  no t  on l y  be able t o  con t r i bu te  t o  improved po l i c y ,  bu t  
w i l l  a l so  enhance the  ef fec t iveness o f  much l a r g e r  investments from the  
GOI ,  World Bank, and ADB i n  the  PFC and IDBI. AID i s  thus presented w i t h  
a  unique oppor tun i ty  t o  make, w i t h  r e l a t i v e l y  modest funding, a  
subs tan t ia l  impact on t h e  modernization and rehab i l  i t a t i o n  o f  Ind ia ' s  
power sector  and on t h e  improvement o f  p r i v a t e  indus t ry ' s  energy end-use 
e f f i c i e n c y  and conservation. A t  the  same t ime EMCAT w i l l  promote t rade 
and investment oppor tun i t ies  f o r  U.S. business i n  Ind ia .  A f u r t h e r  major 
bene f i t  w i  11 be improvements i n  environmental qua1 i t y  as cur ren t  
i n e f f i c i e n t  product ion and wasteful  use o f  energy decl  ine. 

2.2 .2 .  D i r e c t  bene f i c i a r i es  o f  EMCAT, on t he  demand side, w i l l  be t he  
owners, managers and employees o f  p r i v a t e  enterpr ises which reduce energy 
consumption and improve energy e f f i c i ency .  Such en te rp r i ses  w i l l  increase 
t h e i r  p r o d u c t i v i t y  as a  r e s u l t  o f  having received assi  stance through t h e  
IDBI, p r i v a t e  consu l t ing  f i rms  and ESCOs t o  b e t t e r  design, f inance, and 
manage t h e i r  energy e f f  ic iency/conservat ion investments. ' A1 though, these 
p r i v a t e  enterpr ises w i l l  be p r i m a r i l y  i n  the  i n d u s t r i a l  sector, i nc l ud ing  
agribusiness, commerce and o ther  sectors w i l l  a l so  be included. The 
consultancy f i rms  w i l l  a l so  b e n e f i t  d i r e c t l y  from t r a i n i n g  and o ther  
assistance provided by EMCAT through IDBI. On the  supply side, t he  
d i r e c t  bene f i c i a r i es  w i l l  be the  management and employees o f  the  PFC and 
SEBs ass is ted under t he  Pro ject .  P r i va te  consu l t ing  f i rms  w i l l  a l so  
b e n e f i t  as they are c a l l e d  upon, w i t h  EMCAT support, t o  prepare s tud ies 
f o r  investments i n  e l e c t r i c  power supply. 

2.2.3.  I n d i r e c t  bene f i c i a r i es  w i l l  inc lude a  wide spectrum o f  p r i m a r i l y  
p r i v a t e  sector  e l e c t r i c  power consumers: i ndus t r i  a1 , commerci a1 , 
a g r i c u l t u r a l  and r e s i d e n t i a l ,  who w i l l  rece ive a  more r e l i a b l e  supply o f  
e l e c t r i c  power. Many o f  these consumers w i l l  be i n  r u r a l  areas. The 
a g r i c u l t u r a l  sector  has become a  major consumer o f  e l e c t r i c  power, 
p r i m a r i l y  f o r  i r r i g a t i o n  purposes (accounting f o r  21% o f  a1 1  e l e c t r i c  
power consumption i n  1987); however r u r a l  r e s i d e n t i a l  consumption i s  a lso 
increas ing as 95% o f  a l l  v i l l a g e s  i n  I nd ia  now rece ive  some e l e c t r i c  
power, 

2.2.4.  The popul ace as a  who1 e  w i  11 bene f i t  ' f rom goods and services 
suppl ied a t  lower cost, t o  t h e  extent  t h a t  t he  P ro jec t  helps reduce the  
cos t  o f  energy inpu ts  f o r  product ion o f  those goods and services and f r e e  
market compet i t ion causes those reduced costs  t o  be passed on t o  
consumers. 

2.2 .5  Environmental bene f i t s :  Urbanpopulat ions,  i n  p a r t i c u l a r ,  w i l l  
b e n e f i t  from l e s s  environmental p o l l u t i o n  as the P ro jec t  con t r ibu tes  t o  
lower consumption o f  coal by promoting more e f f i c i e n t  product ion o f  power 
by SEBs and l e s s  wasteful  consumption by end-users. 



2.2 .5 .1  An unfor tunate consequence o f  Ind ia ' s  i n d u s t r i a l  growth has been 
environmental degradation and concerns about i t s  poss ib le  con t r i bu t i on  t o  
g loba l  warming. O f  50 major c i t i e s  around the wor ld  monitored by the  
U.N. Global Environment Moni tor ing System, New Del h i  ranks f i r s t  i n  the  
l e v e l  o f  a i r  p o l l u t i o n  as measured by quan t i t y  o f  p a r t i c u l a t e  mat ter  
(averaging 294 days per year when suspended p a r t i c u l  a te  mat ter  exceeds 
23.0 micrograms per  cubic meter). Calcut ta  and Bombay rank f o u r t h  and 
t en th  o f  t he  f i f t y .  

2.2.5.2 A major cause o f  a i r  p o l l u t i o n  i n  I n d i a  i s  e l e c t r i c  power 
generation; the  thermal power sector  i s  I n d i a f  s 1 argest  carbon emi t te r .  
A study commissioned by USAID/India estimates t h a t  under d i f f e r e n t  
scenarios, improved energy e f f i c i e n c y  by thermal power p l  ants and major 
i n d u s t r i a l  energy consumers would r e s u l t  i n  15-23% l e s s  carbon-emissions 
by t h e  year 2005 than the  base case scenario (see Annex J). EMCAT w i l l  
con t r i bu te  t o  such energy e f f i c i e n c y  improvements. 

2.3.  relations hi^ o f  Pro-iect t o  GO1 Develo~ment S t ra tesy  . 

2.3.1.  Since independence, a cornerstone o f  Ind ia ' s  I ndus t r i  a1 
development e f f o r t  has been massive investment i n  i n f r a s t r u c t u r e .  
I n f r a s t r u c t u r e  bot t lenecks,  however, are a major cons t ra i n t  t o  economic 
growth and i n d u s t r i a l  development. Because energy supply, i n  p a r t i c u l a r ,  
has f a l l e n  f a r  shor t  o f  meeting demand, c r i p p l i n g  power shortages occur. 
I n  an attempt t o  remedy t h i s  chronic s h o r t f a l l ,  the  GO1 has continued t o  
increase sector  budgetary a1 loca t ions ;  i n  the FY90/91 budget, f o r  
example, expenditures f o r  energy alone account f o r  31  percent o f  a l l  
government out1 ays . 
2.3.2. I n  i t s  attempts t o  reduce t h e  power supply cons t ra in t ,  t he  GO1 
has t r a d i t i o n a l l y  focussed on increased generat i  on capac i ty  . Recently 
however, conservation and system e f f i c i e n c y  i n  both generat ion and end 
use have taken on greater  importance and were accorded "highest p r i o r i t y "  
i n  t h e  G O I f  s newly formulated 8 t h  Five-Year Plan. 

. - 

2.3.3. I n  the  l a s t  decade, the  GO1 has a lso  begun t o  appreciate t h a t  
r e s t r i c t i v e  p o l i c i e s  w i t h  regard t o  the  ove ra l l  r o l e  o f  t h e  p r i v a t e  
sector  i n  t h e  economy have been a major cons t ra in t ,  no t  on l y  on p r i v a t e  
sector  i ndus t r i  a1 development bu t  a1 so on ove ra l l  economic growth. 
Dur ing t h a t  per iod  there  has been s i g n i f i c a n t  1 i bera l  i z a t i o n  i n  the 
country's i n d u s t r i a l  p o l i c y  regime inc lud ing:  

- Granting greater  d i sc re t i ona ry  a u t h o r i t y  t o  p r i v a t e  
enterpr ises,  such as switching product 1 i nes o r  expanding 
product ion capac i ty ; 

- Lowering en t r y  b a r r i e r s  i n  a number o f  indus t r ies ,  thus 
increas ing the  i n t e n s i t y  of ,  o r  c rea t ing  the  oppor tun i ty  f o r ,  
compet i ti on ; and 



- Improving the p r i va te  sector 's access t o  fore ign technologies 
and cap i ta l  goods f o r  sectors i n  need o f  production capacity 
modernization, thus enhancing p roduc t i v i t y  and p r o f i  tab1 1 i t y .  

2.3.4. I n  June 1990, the government i n s t i t u t e d  a new p o l i c y  designed t o  
encourage investment by p r i va te  sector f i r m s  (domestic and fore ign)  i n  
the e l e c t r i c  power sector. The key aspects o f  the new p o l i c y  are: a) 
p r i va te  sector firms may own and operate generating s tat ions and s e l l  the 
output t o  e x i s t i n g  pub l ic  u t i l i t i e s ;  b) p r i va te  sector f i rms may, i n  
associat ion w i th  ex i s t i ng  ut9 11 t i e s ,  own and operate e l e c t r i c  
d i s t r i b u t i o n  companies; c )  a ra te  o f  re tu rn  on equi ty  o f  f i v e  percent 
above the Reserve Bank o f  I n d i a ' s  "speci f ied ra te"  (comparable t o  the 
Federal Reservet s d i  scount rate)  w i  11 be a1 lowcd ( the current  speci f ied 
r a t e  i s  ten percent) ; d) each 1 i cense granted w i  I 1  be v a l i d  f o r  30 years; 
e) companies inves t ing  i n  e l e c t r i c  power w i  11 be exempt from the 
Monopolies and Res t r i c t i ve  Trade Pract ices Act; f) the debt lequ i ty  r a t i o  
a1 lowed w i  11 be four  t o  one, w i th  a s t i p u l a t i o n  t h a t  (i) the promotorts 
investment must be a t  leas t  11 percent and (ii) no more than 40 percent 
o f  t o t a l  investment can be r a i  sed from government-owned f i  nanci a1 
i n s t i t u t i o n s ;  g) e l e c t r i c i t y  sales t o  SEBs w i  11 be based on a two-part 
t a r i f f ;  and h) a s ing le  clearance p o i n t  w i l l  be established f o r  
processing appl i cations. Both o f  the major Ind ian chambers o f  commerce 
have endorsed and supported the reforms. 

2.3.5. Whi 1 e pol  i c y  reforms t o  date have been notable, p a r t i c u l a r l y  the 
opening up o f  the e l e c t r i c  power sector, much more remains t o  be done. 
As explained i n  l a t e r  sections o f  t h i s  PP, by supporting p o l i c y  studies 
and dialogue and by leveraging major funding from the World Bank and ADB, 
EMCAT w i  11 a s s i s t  I n d i a  i n  undertaking fu r the r  reforms i n  the energy 
sector. U l t imate ly ,  EMCAT-assi sted reforms w i  11 make GOI, donor, and 
p r i va te  sector investments i n  power supply modernization and end-use 
e f f i c i e n c y  more a t t r a c t i v e .  

2.4. relations hi^ o f  Pro ject  t o  A I D  Strateay 

2.4.1. The EMCAT p ro jec t  design i s  i n  conformity w i th  USAID/Indiats 
current CDSS. Increasing the e f f i c i e n c y  o f  energy generation and use i n  
the Ind ian economy i s  the Strategy's sector goal. EMCAT w i  11 be centra l  
t o  implementing the M i  ssion ',s recently-submi t t e d  Program Performance 
Budgeting Plan ob jec t ive  i n  the energy sector: increased 
commerci a1 i z a t i o n  o f  key energy-eff i  c i  ent technologi es and adoption o f  
market-ori ented energy pol i c i  es. 

2.4.2. EMCAT supports AID'S commitment t o  open markets. The Pro ject ,  
along w i th  other  pro jects  i n  USAID/Indi a ' s  energy p o r t f o l  i o ,  w i  11 
encourage a technological l y  dynamic open market economy by foster ing: a 
more rap id  pace o f  technology development and adoption; dialogue on 
energy pol  i c y  i ssues o f  nat ional  concern; increased i n d u s t r i a l  output and 
competitiveness; professional and i n s t i t u t i o n a l  l inkages between U.S. and 
Ind ian energy groups; and U.S. trade and investment. The U.S. t rade and 
investment po ten t i a l  a r i s i n g  from increased investments i n  energy 
eff ic iency promoted by EMCAT are discussed i n  Annex M. 



2.5. A I D  Enerav Prolects i n  I n d i g  

2.5.1. I n  the ea r l y  1960s USAID/India began i t s  support f o r  energy 
pro jects  by f inancing the design and construct ion o f  15 major thermal 
power pro jects  ( a t  an average cost o f  about $40 m i  11 i o n  each) and several 
hydro power pro jects .  Later, the $58 m i l l i o n  Rural E l e c t r i f i c a t i o n  
Pro ject  financed the transmi ssion and d i s t r i b u t i o n  o f  e l e c t r i c  power t o  
r u r a l  areas. I n  the 1980s, A I D ' S  focus changed t o  an emphasis on science 
and technology i n  the energy development cooperation between the two 
countries: Technologies f o r  the Rural Poor (386-04651, A1 te rna t i ve  
Energy Resources Development (386-04741, and Program f o r  Accelerat ion o f  
Commerci a1 Energy Research (386-0494). 

2.5.2. The Technologies f o r  the Rural Poor Pro ject  was designed t o  
fos te r  s c i e n t i f i c  cooparation between U.S. and Ind ian researchers i n  
non-conventional energy sources, pr imari  l y  sol a r  energy. A 1984 p r o j e c t  
eval uat ion determined t h a t  the p ro jec t  enjoyed appreciabl e success i n 
meeting i t s  sc i  ence and technology goal s. 

2.5.3. The A1 te rna t i ve  Energy Resources Development Pro ject  (AERD) was 
designed t o  expand I n d i a ' s  technical  capacl t y  t o  develop selected energy 
technologies t o  a stage o f  appl icat ion.  I t  has addressed the areas o f  
coal technology development, biomass production and energy e f f i c i ency .  
A mid-term evaluat ion o f  the p ro jec t  i n  January 1987 commended the  
p r o j e c t ' s  progress i n the development o f  energy technologies. 

2.5.4. Of p a r t i c u l a r  relevance t o  EMCAT are the f ind ings o f  the 
AERD-sponsored study o f  the possi b i  li t i e s  f o r  cogeneration. The r e s u l t s  
o f  the study, which were widely publ ic ized i n  Ind ia ,  concluded t h a t  a 
s i g n i f i c a n t  po ten t i a l  fo r~cogenera t ion  ex is ts :  some 4000 MW i n  the 
surveyed s ta te  o f  Maharashtra and Gujarat. Progress i n  implementing 
cogeneration has been h i  ndered, however, by two b a r r i  ers, the removal o f  
which w i l l  be a key ob jec t ive  o f  EMCAT: a) absence o f  a r e a l i s t i c ,  
avoided cost  formula I n  almost a1 1 states; and b)  inadequate contractual  
precedents on the wheeling o f  power by the s ta te  u t i l i t i e s .  

2.5i.5. The Program f o r  Acceleration o f  Commercial Energy Research 
(PACER) was approved i n August 1987 f o r  $20 m i  1 1 i o n  t o  promote 
market-driven energy technology development. The p ro jec t  has had an 
excel lent  s t a r t  and several energy technologies are a t  various stages of  
commercial development. 



2.5.6. These pro jects  have provided A I D  the oppor tuni ty  t o  work c lose ly  
w i th  the GO1 and the p r i v a t e  sector on the problems o f  technology 
development and commercial i z a t i o n  i n  the energy sector. Important 
1 essons derived from t h i s  experience include: 

- Financial  intermediar ies,  such as the IDBI and ICICI, can be 
e f f e c t i v e  means f o r  channeling funds t o  I n d i a ' s  p r i va te  
sector f o r  energy-related investment; 

- The U.S. has a comparative advantage i n  energy-related 
technologies t h a t  i s  h igh l y  appreciated i n  Ind ia;  

- Given the pauci ty  o f  A I D  f inanc ia l  resources r e l a t i v e  to  the 
massive costs associated wi th  the construct ion o f  power 
in f ras t ruc ture ,  A I D  pro jects  alone cannot have major impact 
on Ind ia ' s  massive energy sector; but 

- There i s  enormous po ten t ia l  f o r  U.S. t rade and investment i n  
Ind ia ' s  power sector, i n  both generation and end-use 
e f f i c iency ;  by 1 everaging other resources, A I D  p ro jec t  
assistance can e f f e c t i v e l y  catalyze t h a t  po ten t i a l .  

2.5.7. A c t i v i t i e s  under PACER w i l l  be coordinated w i t h  the 
implementation o f  EMCAT, t o  the benef i t  o f  both pro jects ,  through the 
membership o f  I C I C I  on the IDBI Pro ject  Review Committee (PRC), as 
discussed i n  Section 4.2.3 below. 

2.6. Pro ject  Objectives 

2.6.1. The qoal o f  EMCAT i s  t o  improve the e f f i c i e n c y  o f  energy supply 
and use i n  the i n d u s t r i a l  and other sectors. 

2.6.2. The purDose o f  the  Pro ject  i s  t o  improve I n d i a ' s  technological 
and management c a p a b i l i t i e s  f o r  the supply o f  energy and f o r .  the 
e f f i c i e n c y  o f  i t s  end use by p r i va te  industry  and other  sectors, 
inc lud ing  ag r i cu l tu re  and commerce. EMCAT w i  11 do t h i s  by working on 
both the supply s ide (PFC Component) and demand side (IDBI Component) of 
the energy equation. 

2.6.3. End o f  Pro ject  Status: By the Pro ject  Assistance Completion Date 
(PACDZ o f  March 31, 1997 the EMCAT Power Supply (PFC) Component w i l l  have 
he1 ped t o  b r i n g  about the f o l  1 owing: 

- A program t o  modernize and r e h a b i l i t a t e  the nat ional  power 
system through the PFC and SEBs; 

- GO1 and SEB p o l i c y  reforms tha t  encourage a more re1 i a b l e  
supply o f  power; 



- Increased power generation capacity i n  I n d i a  through SEB 
acceptance o f  pcwer resul  t i  ng from i ndus t r i a l  and commerci a1 
cogeneration ; 

- An improved program supporting i ubs tan t i a l  volumes o f  GO1 and 
MDB lending f o r  power supply improvements; and 

- Strengthened t i e s  w i  t h  US technological and management 
expert ise and equipment manufacturing t o  improve the PFC1s 
and SEBs' capabi 1 i ti es t o  address e l  e c t r i  c power supply 
i ssues. 

2.6.4. By the PACD, the EMCAT Energy End-Use (IDBI) Component w i l l  have 
helped t o  b r i n g  about the fo l lowing:  

- Improvement i n  the e f f i c i e n c y  o f  energy u t i  1 i z a t i o n  r e s u l t i n g  
from motivat ion o f  Ind ian industry  t o  design, manufacture and 
implement energy-eff ic i  ent technologies, devices and 
techniques ; 

- Strengthened t i e s  w i th  U.S. technological and management 
exper t i  se t o  improve the abi 1 i t y  o f  p r i va te  Ind ian  indus t ry  
and other sectors t o  address energy end-use I ssues; 

- Po l i cy  reforms t h a t  promote adoption o f  energy-ef f ic ient  
technologies and i n s t a l  l a t i o n  o f  cogeneration systems by 
i ndus t ry  and commerce; 

- An improved program supporting substant ial  volumes o f  GO1 and 
donor 1 ending f o r  1 ns t a l l  i ng energy-effi c i  ent  equl pment by 
indus t ry  and other sectors; and 

- Increased involvement o f  business associations i n  promoting 
energy conservation and pol i c y  reforms. 

2.6.5. Pro jec t  O u t ~ u t ~  

2.6.5.1. Power S U P D ~ Y  Com~onent 

- Operational and F i  nanci a1 Action Plans (OFh,Ps) prepared and 
used i n  a1 1 major SEBs; 

- 100 key o f f i c e r s  o f  PFC and SEBs t ra ined in'  ana ly t i ca l  and 
planning techniques (e.g, leas t  cost investment planning); 

- 250 PFC and SEB operat ing personnel t ra ined i n  such areas as 
p l a n t  modernization, T&D loss reduct ion techniques, l i f e  
extension techniques , sys t e m  improvement , envi ronmental 
i ssues, f i  nanci a1 analysi  s, cost accounti ng and management; 

- 20-30 pre-investment and feasi  b i  li t y  studies conducted for  
investment by u t i l i t i e s ;  



- 10 pol  icy-or iented studies addressing c r i t i c a l  issues on 
power generation completed and disseminated; and 

- Plant  1 i f e  extension techniques demonstrated t o  SEBs. 

2 .6 .5 .2 .  Enerav End-Use Com~onent 

- Key personnel o f  70 p r i va te  sector engineering consultancy 
f i  rms t r a i  ned i n energy audi t s  ; 

- Provis ion t o  50 such f i rms o f  diagnostic instruments f o r  
conduct o f  energy audi t s  ; 

- A minimum o f  one Energy Service Company (ESCO) formed and 
operat ing ; 

- 3 demonstration un i t s  on cogeneration waste heat recovery and 
u t i  1 i z a t i o n  es'tabl i shed and v i  s i t e d  by other i n d u s t r i a l  and 
commerci a1 f i rms ; 

- Loan p o r t f o l i o  design and apprai sal o f  approximately 60 
energy conservation pro jects ,  i nc l  udi ng cogenerati on schemes ; 

- Pol i cy-ori ented studi  es re la ted  t o  end-use ef f ic iency,  
i nc l  udi  ng b a r r i  ers t o  cogenerati on and ba r r i e rs  t o  emergence 
o f  ESCOs , conducted and d i  ssemi nated; and 

- 10 business associations strengthened t o  prov i  de energy 
services and engaged i n  promoting pol i c y  reforms. 

2.7. Pro ject  Elements 

2.7.1. Power S U D D ~ Y  Com~onent: On the supply side o f  I n d i a ' s  energy 
equation, an estimated $14 m i  11 i o n  i n  AID-funded technical  assi  stance, 
t ra in ing ,  studies, and commodities w i  11 be furnished, pr imar i  l y  t o  and 
through the Power Finance Corporation. These funds, which w i l l  be used 
for  r e h a b i l i t a t i n g  and increasing the e f f i c i e n c y  o f  I n d i a ' s  e l e c t r i c  
power generation, transmission and d i s t r i b u t i o n ,  w i  11 support several 
hundred m i  11 i o n  do1 l a r s  i n  GO1 lending and a World Bank loan o f  $265 
m i  11 i o n  t o  be authorized f o r  simi l a r  .purposes. I n  addit ion, an estimated 
$208 m i  11 i o n  i n  ADB funding f o r  the PFC f o r  simi 1 ar  purposes i s  pro jected 
for 1991 author i  zat ion. Coordi nat ion among donor agenci es w i  1 1 be 
established accord; ng t o  the Memorandum o f  Understanding dra f ted  f o r  t h i  s 
Project,  negot iated w i th  the World Bank and ADB, a copy of which i s  
included as Annex K. This coordinat ion i s  f u r the r  discussed i n  Section 
4.3.8. 



2.7.2. Assistance under this component wi 1 1  be channel led through the 
Power Finance Corporation as the designated GO1 entity for that purpose. 
EMCAT will sponsor studies and provide technical assistance to the PFC 
for developing its own organization and for providing assistance to SEBs, 
either through PFC staff or consultants, EMCAT will a1 so address the 
training needs of PFC, including, to a 1 imi ted extent, personnel from the 
Central Electricity Authority (CEA) , and SEBs by providing training both 
in country and in U.S. for operating personnel. The PFC itself and, 
through the PFC, the SEBs wi 1 1  receive technical assistance and training 
in the financial appraisal of projects, as well as assistance in makins 
technical apprai sal s re1 evant to eff i ci ency enhancement functions, pl ant 
modernization techniques, T&D loss reduction techniques and environmental 
issues. Finally, the PFC will be supplied 1 imited commodities, such as 
computer software and hardware and audio-visual equipment, necessary for 
the improved opsrat ions. 

2.7.3. Project activities will be concentrated in three main areas: 1) 
Power Sector Investment Planning; 2) Loan Portfolio Design; and 3) 
Information Dissemination and Pol icy Dialogue. 

2.7.4. In the area of Power Sector Investment Planning, the project will : 

2.7.4.1. Provide technical assistance in the weparation of OFAPs. This 
will include training of PFC appraisal officers in the 
appropriate analytical techniques. The PFC program for 
improving the util i ties' operations centers on the OFAPs, which 
it plans to develop with the State Electricity Boards. The 
preparation of an OFAP consists of a diagnostic study of an 
SEB's operations and management, drafting of an action plan 
which details remedial actions to be taken by the SEB, and a 
schedule for completing them. 

2.7.4.2. Provide training to personnel from the PFC (including the CEA) 
and the SEBs as appropriate in least cost investment ~lanninq 
methodology, using U.S. as well as Indian institutions. 
Training wi 1 1  be provided to selected technical staff members, 
part i cul arly wi th reference to conservation and environmental 
concerns, and to management and financial staffs as required. 
The training will be carried out locally and overseas in a 
variety of ways, ranging from formal seminars to on-the-job 
training. 

2.7.4.3. Provide training in: financial operations and management; 
internal financial reporting; establ i shment and operation of 
cost accounting systems; and strategic planning. The training 
in strategic pl anrring wi 1 1  include OFAP preparation, appraisal 
of capital infrastructure projects, and study of methods to 
achieve higher system efficiencies. 



2.7.4.4.  Provide t r a i n i n g  i n  pro.lect a ~ ~ r a i  sa l  t h a t  includes ver i f i ca t , ion  
o f  t he  fo l lowing:  technica l  and f i n a n c i a l  soundness o f  p r o j e c t  
components, i nc l ud ing  the f i  nanci a1 cond i t i on  o f  the  u t  i 1 i t y  
t h a t  sponsors i t  ; the  appropriateness o f  p r o j e c t  s i ze  and 
t iming; t he  correctness o f  cost  estimates; t h e  a v a i l a b i l i t y  o f  
requ i red resources and const ruct ion capi  t a l  ; the  reasonableness 
o f  cons t ruc t ion  schedules; and the managerial aspects o f  t he  
p ro jec t .  

2.7 .4 .5 .  Provide t r a i n i n g  f o r  increas ing power systems e f f i c ienc ies ,  i .e. 
o f  maximizing t he  e x i s t i n g  power system's p roduc t i v i t y ,  t h a t  
includes : e f f i c i e n c y  improvements i n  t he  generating and 
del  i v e r y  systems; techn ica l  in te rven t ions  aimed a t  improving t h e  
system in f ras t ruc tu re ;  and behavioral mod i f i ca t ions  targeted on 
operat ing s t a f f s .  P r i o r i t y  areas are increas ing power 
avai 1 abi  1 i t y  through renovat i o n  and modernization; reduct ng 
transmission and d i s t r i b u t i o n  losses by upgrading l i n e  
spec i f i ca t i ons  and network conf igurat ions;  u t i  1 i z i n g  p l a n t  1 i f e  
extension techniques based on appropr iate and t ime l y  
maintenance, r e p a i r  and rep1 acement act ions;  upgrading ove ra l l  
management o f  t he  power system through more sophi s t i ca ted  
communication and con t ro l  techniques ; promoting awareness o f  and 
s e n s i t i v i t y  t o  environmental issues; and he lp ing  s t imu la te  
energy conservation by e f f e c t i n g  t a r i f f  adjustments. 

2 .7 .4 .6 .  Ass is t  i n  t he  Develo~ment o f  Manuals f o r  use by t he  PFC i n  such 
areas as: p r o j e c t  appraisal  ; OFAP preparat ion and review; and 
management in format ion systems (MISS) . These Manuals w i  11 he1 p 
ensure cons is tent  appl i c a t  i on  o f  po l  i c i e s  and procedures and 
provide valuable in format ion t o  new s t a f f  members. Since PFC 
does not  have s u f f i c i e n t  s t a f f  resources t o  undertake the  
preparat ion o f  manuals, consul tants w i l l  be re ta ined  t o  a s s i s t  
i n  t h a t  task. As t he  PFC gains add i t iona l  experience, i t  w i l l  
c o d i f y  p o l i c i e s  and procedures. It i s  expected t h a t  t he  PFC 
w i l l  make appropr ia te  por t ions  o f  these manuals ava i l ab le  t o  t he  
SEBs i n  order  t o  ob ta in  maximum poss ib le  u n i f o r m i t y  i n  t he  
operations o f  var ious elements w i t h i n  the  Ind ian power sector.  
USAID w i l l  request t h e  World Bank and ADB t o  review and comment 
on a l l  such manuals t h a t  are prepared w i t h  EMCAT support. 

2.7 .4 .7 .  Help the PFC strengthen i t s  management by prov id ing  techn ica l  
assistance, t r a i n i n g  and commodities i n  such areas as 
establ ishment o f  o f f i c e s  f o r  t r a i n i n g  and procurement, 
development o f  MIS,  personnel management, con t rac t  i ng , 
budgeting, and o ther  areas i d e n t i f i e d  dur ing  the  Pro ject .  

2 .7 .4 .8 .  The World Bank and ADB w i l l  a s s i s t  t he  PFC and USAID i n  
i d e n t i f y i n g  su i t ab le  courses f o r  t r a i n i n g  o f  PFC and SEB 
personnel, 



2.7.5. I n  t h e  area o f  b a n  P o r t f o l i o  D e s i q ~ ,  the  Pro jec t  w i l l  : 

2.7.5.1. Ass i s t  i n  f e a s i b i l i t v  studies,  t o  be done by p r i v a t e  Ind ian 
consu l t ing  f i rms  w i t h  U.S. technica l  assistance f o r  u t i l i t y  
investment . 

2.7.5.2.  Provide t r a i n i n q  t o  PFC and SEB ~ e r s o n n e l  i n  areas such as 
power p l a n t  modernization, T&D 1 oss reduct ion,  p l a n t  1  i f e  
extension, system improvement, environmental i ssues and cost  
accounting. As t he  GO1 and PFC w i l l  r equ i re  environmental 
assessments f o r  investment i n  power generation, EMCAT w i l l  
he lp  provide them the  c a p a b i l i t i e s  t o  ca r r y  out  such 
assessments. 

2.7.5.3.  Provide t r a i n i n g  t o  a s s i s t  i n  the  rev iew o f  e x i s t i n q  Dower 
generat inq ~ l a n t s  and development o f  programs f o r  1  i f e  
extension o f  these p lants .  

2.7.6.  I n  t he  area o f  In format ion Dissemination and Pol i c v  Dialoaue, 
the  P ro jec t  w i l l  a s s i s t  t he  PFC i n  es tab l i sh ing  a Ce l l  f o r  Power 
Studies, With EMCAT support, t he  Studies Ce l l  w i l l  : 

2.7.6.1.  S ~ o n s o r  ~ o l i c v  and ~ l a n n i n q  studies on t op i cs  r e l a t e d  t o  
power generation, t ransmission and d i s t r i b u t i o n ,  such as 
imp l i ca t ions  o f  p r i c i n g  and subsidy p o l i c i e s  i n  s p e c i f i c  
states,  and load management based upon t ime-d i  f f e r e n t i  ated 
rates.  P r i o r  t o  undertaking these studies, USAID, t he  World 
Bank and ADB w i l l  have t he  oppor tun i ty  t o  review and t o  
conlment on the terms o f  reference. USAID, t h e  World Bank and 
ADB w i l l  a l so  review and comment on t he  i n t e r i m  and f i n a l  
r epo r t s  r e s u l t i n g  from these studies. 

2.7.6.2.  A s s i s t i n t h e d e v e l o p m e n t  a n d u p d a t i n g o f a d a t a b a s e  
cover ing such areas as products, technologies, p l a n t  and 
equipment performance, and p r i v a t e  consul tants.  

2.7.6.3.  Pub1 i s h  re levant  studies,  develop audio-v isual  s  ( s l  ides, 
f i lms ,  videos, etc.);  conduct workshops and conferences t o  
disseminate t h e  r e s u l t s  o f  s tud ies and pub1 i c i z e  success 
s t o r i e s  i n  management, technica l  innovation, and 
i n s t i t u t i o n a l ,  f inancing,  incen t i ve  s t ruc tu res ,  e t c .  

2.7 .7 ,  Enerav End-Use Com~onent: On the  demand side, an estimated $6.0 
m i l  1  i o n  i n  AID-funded technica l  assistance, t r a i n i n g ,  s tud ies and 
commodities w i l l  be d i r ec ted  p r i m a r i l y  t o  and through the  I n d u s t r i a l  
Development Bank o f  Ind ia .  It w i l l  ass i s t  Ind ian i n d u s t r i a l  and other  
enterpr ises t o  increase t he  e f f i c i e n c y  o f  t h e i r  energy u t i  1  i z a t i o n ,  i n  
support o f  a  World Bank 1 oan o f  $250 m i  11 i o n  (under IEEP) t o  be 
author ized f o r  s i m i l  a r  purposes. Donor coord inat ion w i l l  be insured 
p r i m a r i l y  by the  GO1 Energy Management Centre (EMC) , under t he  Department 
o f  Power. 



The EMC has been mandated t o  lead i n  the area o f  donor coordinat ion and 
prov is ion o f  p o l i c y  advice t o  the GOI ,  and i t  w i l l  be represented on the 
EMCAT Pro ject  Review Committee (PRC) f o r  t h i  s component. Further deta i  1 s 
are given i n  Section 4.2.3.  

2 .7 .8 .  IDBI cu r ren t l y  operates two programs i n  the f i e l d  o f  energy: 
the Energy Audit  Scheme (EAS) and the Equipment Flnance f o r  Energy 
Conservation (EFEC) Scheme. I n  col  1 aborat i on  w i th  the p l  anned World Bank 
Indus t r i  a1 Energy Ef f i c iency  Project and w i th  EMCAT support, IDBI w i  11 
expand these programs and introduce new e f f o r t s  i n  energy conservation. 
IDBI w i l l  operate as a f a c i l i t a t o r  and promoter by reaching out t o  the 
Indian p r i va te  sector. 

2.7.9.  This component w i l l  work i n  three areas: Pr ivate Sector Energy 
Consulting; Loan Por t fo l  i o  Design; and Information Dissemination and 
Pol i c y  D i  a1 ogue . 
2.7.10.  I n  the area o f  Pr ivate Sector Enerav Consulting, the fo l low ing  
a c t i v i t i e s  w i l l  be undertaken: 

Jra i  nina o f  enerav auditors Prom p r i va te  consul t ing 
industry.  Pr ivate consultants prov id ing energy aud i t  
services w i l l  be selected t o  receive t r a i n i n g  i n  Ind ia  and 
the U.S. i n  order t o  help upgrade the qua1 i t y  o f  t h e i r  
consultancy services. They w i l l  be t ra ined i n  de ta i l ed  
analysis o f  conservation investments, inc lud ing technical  , 
f inanc ia l ,  environmental , and other issues. Auditors w i l l  
a l  so receive on-the-job t ra in ing  i n  India:  whi le car ry ing  
out actual energy audits, they w i l l  be assisted by U.S. 
consultants. 

2.7.10.2.  Provision o f  commodities t o  enerqv auditors. I n  conjunction 
w i th  the energy audi t  t ra in ing ,  the  Pro ject  w i l l  provide 
special ized diagnost ic energy aud i t  instruments f o r  
p a r t i c i p a t i n g  i n  energy audi t  f i rms.  The instruments w i l l  be 
provided through the e x i s t i n g  IDBI scheme, but w i t h  some o f  
the cost being borne by EMCAT on a grant basis, 

S u ~ p o r t  f o r  moni t o r i n q  enerqv conservation im~lementat ion.  
EMCAT w i l l  ass is t  IDBI t o  expand i t s  Energy Audit  Scheme t o  
provide per iod ic  f o l l  ow-up monitoring o f  enterpr ises t h a t  
have been audited w i th  IDBI support, This fol low-up w i l l  
help I D B I  monitor the enterpr ises'  progress i n  implementing 
measures and determine the impact o f  imp1 ementat i o n  on energy 
use. This information w i l l  a lso be valuable f o r  assessing 
the success o f  EMCAT. 

2.7 .10 .4 .  U.S. observation v i s i t  o f  IDBT and EMC personnel f o r  ESCO 
fam i l i a r i za t i on .  Examination o f  the operation and 
organizat ion o f  ESCOs i n  the U.S. w i l l  help the observers 
understand the various issues involved and gain i n s i g h t  i n t o  
the p o s s i b i l i t i e s  f o r  ESCOs i n  Ind ia.  



2.7 .10 .5 .  feasi  b i l  i t v  study on ESCOs and format i o n  o f  a  model ESCQ, A 
study w i l l  examine t h e  f e a s i b i l i t y  o f  ESCO operat ion i n  I n d i a  
w i t h  a  view t o  mob i l i z i ng  the  p r i v a t e  sec to r  f o r  energy 
conservation. It w i  11 i nves t i ga te  b a r r i e r s  t o  the format ion 
o f  ESCOs and w i l l  e laborate  the  p rec ise  r o l e  and cond i t i ons  
under which they would operate i n  Ind ia .  The study w i l l  a l so  
propose a d e t a i l e d  ac t i on  p lan f o r  IDBI t o  ass i s t ,  w i t h  EMCAT 
support, i n  launching a p r i v a t e  ESCO i n  Ind ia .  Th is  study 
a l so  forms p a r t  o f  t he  proposed World Bank p r o j e c t  t o  be 
impl emented through the Energy Management Centre, and the  
terms o f  re ference f o r  the  study w i l l  be framed by IDBI i n  
consu l t a t i on  w i t h  EMC. EMCAT w i l l  a l so  support t he  
publ i c a t i o n  and d l  ssemination o f  t he  study (such as through 
workshops) i n  consu l ta t ion  w i t h  the  EMC. 

2.7.10.6.  Assuming the  study f i n d s  the ESCO concept v a l i d  and f e a s i b l e  
f o r  Ind ia ,  t he  Pro jec t  w i l l  p rov ide funds f o r  format ion o f  a  
model ESCO. The study would propose f inanc ing  modal i ti es, 
bu t  a  good p o s s i b i l i t y  i s  the  "cond i t i ona l  g ran t "  through 
IDBI (a long PACT 1 ines) . Under t h i s  type o f  grant ,  the  
p r i v a t e  f i r m  would f inance a p a r t  o f  t he  costs  o f  
es tab l i sh i ng  t h e  ESCO, and IDBI would g ran t  i t  the balance o f  
the  costs, t o  be repa id  w i t h  i n t e r e s t  i f  the  venture 
succeeds. These funds could be used f o r  purchase and 
i n s t a l  1  a t i o n  o f  equipment, techn ica l  assistance and t r a i n i n g ,  
and o the r  establ ishment costs.  Any repayments from the  
successful venture would be programmed by IDBI i n  support o f  
ESCO development. 

2.7 .11 .  I n  t he  area o f  Loan P o r t f o l i o  Desian, t h e  f o l l o w i n g  a c t i v i t i e s  
w i l l  be undertaken: 

2.7.11.1.  Observation v i s i t  on c o s e n e r a t i o ~  f o r  IDBI and EMC 
personnel. IDBI and EMC personnel w i l l  take a  study t o u r  t o  
observe the  progress made and the  experience gained i n  
cogeneration i n  the  U.S., as we l l  as t he  po l  i c y  measures 
adopted i n  t h e  U.S. f o r  promoting cogeneration. 

2.7.11.2. Study on coaeneration. Bu i l d i ng  on t he  work a l readydone  i n  
t h i s  area by USAID, the  World Bank and others,  IDBI w i l l  
sponsor a  study t o  examine impediments t o  and oppo r tun i t i es  
f o r  more widespread adoption o f  cogeneration i n  Ind ia .  The 
study w i l l  examine s p e c i f i c  changes necessary i n  po l  i c i e s ,  
t a r i f f s ,  e tc .  t o  i d e n t i f y  and implement c o s t - e f f e c t i v e  
p ro jec ts .  I t  w i  11 develop gener ic con t rac ts  f o r  cogeneration 
arrangements between cogenerators and g r i d ,  power purchase 
agreements on the  bas is  o f  avoided costs,  e t c .  L i k e  t he  ESCO 
study, t h i s  study on cogeneration a lso  forms p a r t  o f  t h e  
World Bank p r o j e c t  t o  be impl emented by t he  EMC, and t h e  
terms o f  re ference f o r  t h i s  study w i l l  be prepared by IDBI i n  
consu l t a t i on  w i t h  t he  EMC. EMCAT w i l l  a l so  support the  
publ i c a t i o n  and disseminat ion o f  t h i s  study i n  consul t a t i o n  
w i t h  the  EMC. 



2.7.11.3. Es tab l i sh i na  w o n s t r a t i o n  u n i t s  f o r  romoting Cogeneration/ 
Waste-Heat-Recovery. The Pro jec t  w i l  f' prov ide f o r  s e t t i n g  up 
cogeneration/waste-heat-recovery demonstrat i  on u n i t s  t o  
prov ide techn ica l  personnel from i n d u s t r i a l  and o ther  sectors 
an oppor tun i t y  t o  observe t h e i r  operat ion.  The demonstrat ion 
u n i t s  w i l l  be s p e c i f i c a l l y  designed t o  f unc t i on  i n  such areas 
as packaged cogeneration u n i t s  (100KW t o  500KW range) and 
biomass power generat ion through cogeneration. The 
demonstrat ion u n i t s  w i l l  on ly  be pu t  i n  establ ishments t h a t  
a re  w i l l i n g  t o  share t h e i r  experiences w i t h  o the r  en te rp r i ses  
on the  performance o f  t he  u n i t s .  

Jnformation disseminat ion on coseneration. I n  con junct ion 
w i t h  s e t t i n g  up the demonstrat ion un i t s ,  a program w i l l  be 
es tab l  ished f o r  d isseminat ion o f  i n fo rmat ion  on cogeneration 
by Ind ian  business assoc ia t ions w i t h  co l l abo ra t i on  o f  
counterpar t  organ izat ions i n  t he  U.S. The program w i l l  cover 
areas such as techn ica l  de,vel opments re1  ated t o  cogenerat i  on, 
po l  i c y  measures, incen t i ves  etc., and w i l l  serve t o  in form 
i n d u s t r i e s  t h a t  might  wish t o  produce, as w e l l  as use, 
cogeneration equipment , 

2.7.11.5. Orqanizat ion o f  worksho~s,  I n  add i t ion,  IDBI w i l l  organize a 
se r i es  o f  workshops concerning cogeneration i n  s p e c i f i c  
i n d u s t r i  a1 and commerci a1 subsectors where p o t e n t i a l  f o r  
cogeneration i s  h igh.  

2.7.11.6. Studv t ou rs  and t r a i n i n a  f o r  i n d u s t r i a l  and o the r  
e n t e r ~ r i s e s .  IDBI w i l l  organize study tours  i n  t he  U'.S. f o r  
sen io r  execut ives o f  i n d u s t r i a l  and o ther  f i r m s  t o  expose 
them t o  new developments i n  energy conservat ion and 
cogeneration. 

2.7.11.7. P r e ~ a r a t i o n  o f  d e t a i l e d  f e a s i b i l i t v  r e ~ o r t s  f o r  eneray 
e f f i c i e n c y  p ro jec ts ,  i n c l  udinq coaeneration. De ta i l ed  
f e a s i  b i  1 i t y  repo r t s  w i l l  be requ i red  o f  en te rp r i ses  proposing 
energy e f f i c i e n c y  p r o j e c t s  ( i nc l ud ing  cogeneration) f o r  World 
Bank/IDBI/ICICI f i nanc ing  i n  i n d u s t r i a l  subsectors such as 
aluminum, m in i  - s tee l  p lants ,  sugar, pu lp  and paper, 
r e f i n e r i e s  and f e r t i  1 i ze rs ,  and such commerci a1 subsectors as 
h o s p i t a l s  and hote ls .  These repo r t s  w i l l  r e q u i r e  d e t a i l e d  
techn ica l  and f i n a n c i a l  ana lys is .  Approximately 60 
f e a s i b i l i t y  s tud ies a re  expected t o  be funded under t h i s  
element, w i t h  EMCAT f inanc ing  a l l  U.S. consu l tant  costs  and 
50% o f  Ind ian  consu l tant  costs.  

2.7.12. I n  t he  area o f  In format ion Dissemination and Pol i c y  Dialosue, 
EMCAT w i l l  support a t  l e a s t  10 business associat ions through a g ran ts  
program administered by IDBI. These grants, a t  a maximum funding o f  Rs. 
1.0 m i l l i o n  each, w i l l  fund i n i t i a t i v e s  proposed by the  assoc ia t ions i n  
the  area o f  energy e f f i c i e n c y  and conservation. 



2 . 7 . 1 2 . 1 .  A c t i v i t i e s  e l i g i b l e  f o r  funding would Include:  

- Pol i c y  s tud ies on energy use by i ndus t r y  and o ther  sectors, 
such as commerce and ag r i cu l t u re ;  

- Workshops/conferences/seminars t o  promote d i  a1 ogue on po l  i c i e s  
and o the r  issues concerning energy use; 

- Establ ishment o f  data bases t o  be used t o  f a c i l i t a t e  
investments i n  energy conservation; 

- Development o f  audio v i sua l  and promotional 
mater i  a1 s/publ i c i  t y  t o  increase awareness o f  energy 
conservat ion issues, techno1 ogies, e tc .  ; and 

- Study t ou rs  f o r  increas ing awareness about energy conservat ion 
technologies and p rac t i ces .  These t ou rs  would es tab l  i sh 1 i nks  
between I nd ian  'and U.S. business assoc ia t ions and p rov ide  
oppo r tun i t i es  f o r  Ind ian  and U.S. business leaders  t o  meet and 
exp lore  j o i n t  ventures i n  areas promoting energy conservation. 

2 .7 .12 .2 .  The o b j e c t i v e  o f  t he  g ran ts  program t o  the  assoc ia t ions i s  t o  
increase t he  outreach o f  EMCAT t o  Ind ian  business and t o  promote GO1 
po l  i c y  re form by strengthening the ex i s t i ng ,  considerable d i  a1 ogue 
between t he  GO1 and assoc ia t ions on energy issues. By funding g ran ts  f o r  
proposals made by the  assoc ia t ions themselves, EMCAT w i l l  thus e x p l i c i t l y  
account f o r  t he  d i v e r s i t y  o f  Ind ia ' s  numerous business associat ions,  
support t h e i r  i n t e res t s ,  and b u i l d  on t h e i r  s t rengths i n  the  energy 
conservat ion area. 

2 .7 .12 .3 .  I n  awarding g ran ts  t o  the associat ions,  IDBI w i l l  eva luate  
t h e i r  proposals aga inst  such c r i t e r i a  as: 

- Support f o r  EMCAT energy conservat ion ob jec t i ves ;  

- Coherence o f  t he  proposal; 

- Feas ib i l  i ty: assoc ia t ion 's  capabi l  i ty  t o  implement t he  
proposed a c t i v i t y  and the l i k e l i h o o d  o f  the  a c t i v i t y  a c t u a l l y  
lead ing  t o  s i g n i f i c a n t  gains i n  energy conservation; 

- Outreach t o  enterpr ises,  p a r t i c u l a r l y  those i n  the p r i v a t e  
sector; 

- Po ten t i a l  f o r  the  a c t i v i t y  t o  l ead  t o  po l  i c y  d ia logue and 
reform; 

- Assured implementation w i t h i n  2 years; 



- Evidence tha t  i t  funds new i n i t i a t i v e s  and does not simply 
subs t i tu te  f o r  what the associat ion would do anyway; and 

- Level o f  associat ion 's  commitment t o  energy conservation and 
t o  i t s  proposal t o  EMCAT, i nc lud ing  s ize o f  i t s  own 
cont r ibu t ion  t o  the proposal ( i n  cash andlor k ind).  

2.7.12.4. Associations t h a t  are awarded grants would be responsl b l  e t o  
repor t  t o  I D B I  on a semi-annual bas1 s on t h e i r  progress, problems 
encountered, and accompl i shments . 



3. COST ESTIMATE AND FINANCIAL PLAN 

3.1 .I . The budget o f  the  IDBI component o f  the  s i  x-year p r o j e c t  i s 
estimated t o  be $8 m i  11 ion.  Of t h i s ,  AID w i  11 p rov ide  a  g ran t  o f  $6 
m i l l i o n ;  the  Host Country c o n t r i b u t i o n  o f  $2 m i l l i o n  w i l l  be provided by 
IDBI, the  p r i v a t e  sector  i ndus t r i es ,  and business assoc ia t ions.  The 
budget est imate o f  $8 m i  1  l i o n  inc ludes a  phys ica l  contingency o f  $0.36 
m i l l i o n  and a p r i c e  contingency ( i n f l a t i o n )  o f  $0.52 m i l l i o n .  The 
f i  nanci a1 p l an  assumes a 5% phys ica l  contingency on a1 1  do1 1 a r - f i  nanced 
f o re i gn  exchange costs.  An i n f l a t i o n  f a c t o r  o f  8% has been assumed on 
a1 1' do1 lar - f inanced f o re i gn  exchange costs. No i n f l a t i o n  has been used 
for  do1 lar- f inanced l oca l  currency costs as the f i n a n c i a l  p l an  assumes 
t h a t  i n f l a t i o n  f o r  such costs w i l l  be neu t ra l i zed  by t he  deprec ia t ion  i n  
the rupee-do1 l a r  p a r i t y  ra tes .  The A I D  c o n t r i b u t i o n  comprises a  Foreign 
Exchange element o f  $3.62 m i l l i o n  (60.37%) and a Local currency element 
o f  $2.38 m i l l i o n  (39.63%). 

3.1.2. F inanc ia l  Analvsis:  As shown i n  Table 1  (Summary o f  P ro jec t  
Budget by I n p u t  Elements), the t o t a l  p r o j e c t  cost  o f  $8 m i l l i o n  i s  broken 
down as f o l  lows: 49.21% f o r  Technical Assi stance, 28.96% f o r  Commodities, 
8.83% f o r  In-count ry  & US T ra in ing ,  and 2.10% f o r  P r o j e c t  
Eva lua t ion IAud i t  and Admin is t ra t ion.  I n f l a t i o n  and Contingencies account 
f o r  the remaining 10.9%. Whi l e  p rov i  s ion f o r  cont ingencies has been made 
a t  5% on the  e n t i r e  base cost ,  i n f l a t i o n  has been reckoned o n l y  on the 
fore ign exchange element o f  the budget a t  a  r a t e  o f  8%. 

3.1.3. The PP has taken i n t o  account the probable deva luat ion o f  the 
I nd ian  Rupee v is-a-v is the U.S. D o l l a r .  An ana lys is  o f  the  past  Rupee 
deprec ia t ion  t rend  shows t h a t  the Rupee has depreciated on an average o f  
9.3% annual ly  aga inst  the U.S. Do1 l a r  over the past  th ree  years. Since 
the expected i n f l a t i o n  r a t e  on the  l o c a l  currency costs i s  l i k e l y  t o  
equal t he  expected deprec ia t ion  r a t e  o f  the rupee, no i n f l a t i o n  has been 
provided on the do1 1 a r - f i  nanced l o c a l  currency costs.  

3.1.4. I n f l a t i o n  has been computed by using the average o f  the i n f l a t i o n  
ra tes  preva i  1  i ng between two years, s ince growth i n  the r a t e  o f  i n f l a t i o n  
from one year t o  the next  w i  11 be gradual. Moreover, the  expendi ture i s  
expected t o  accrue evenly over any given year. The r a t e  o f  i n f l a t i o n  has 
been computed by t ak i ng  the est imated actua l  r a t e  f o r  .the year 1990-91 
and then compounding i t  from year t o  year t o  a r r i v e  a t  t he  r a t e  
app l i cab le  f o r  each o f  the s i x  years o f  the p r o j e c t  l i f e .  This bas is  has 
been used t o  s imulate a  r e a l i s t i c  e f f e c t  o f  i n f l a t i o n  on the  
expenditures. The contingency and i n f l a t i o n  together aggregate t o  11.9% 
o f  the  t o t a l  p r o j e c t  cost  and are considered reasonable enough 40 pay f o r  
p r i c e  cont ingencies and unforeseen costs. 



3.1.5. Table 2 (Summary o f  Pro ject  Budget by Pro ject  Elements) 
i l l u s t r a t e s  the breakdown o f  the p ro jec t  cost by the spec i f i c  Pro ject  
Elements. Loan P o r t f o l i o  Design accounts f o r  40.69% of the t o t a l  cost; 
Pr iva te  Sector Energy Consul tancy accounts f o r  30.82%; In format i  on 
Di ssemination and Pol i c y  Dialogue accounts f o r  9.77%; whi 1 e Pro jec t  
Administrat ion & Evaluation accounts f o r  7.82%. The remaining 10.9% i s  
accounted f o r  by Contingency & I n f l a t i o n .  The de ta i led  p ro jec t  budget by 
elements i s  given i n  Annex 0, 

3.1 .6. An analysi  s o f  the accrual o f  costs over the 1 i f e  o f  the p ro jec t  
reveals tha t  s i g n i f i c a n t  expenditures are scheduled t o  take place i n  the 
second, t h i r d ,  and four th  year. Thus near ly  80% o f  the p ro jec t  funds 
w i  11 be programmed through the four th  year, The l a s t  two years o f  the 
p ro jec t  account f o r  20% o f  the t o t a l  p ro jec t  spending. Since the f i r s t  
four  years w i l l  see a preponderance o f  p ro jec t  a c t i v i t i e s ,  one hopes tha t  
the resu l t s  o f  these w i l l  become percept ib le  i n  the f i n a l  stages o f  the 
p ro jec t  (see Table 4 - Pro ject ion o f  Expenditure by F iscal  Year). 

3.1.7.. Recurrent Cost Anal vs i  S: The host country 's con t r i  bu t ion  o f  $2 
m i l l i o n  w i l l  be provided by I D B I ,  p r i v a t e  sector f i rms and business 
associations. This accounts f o r  25% of the p ro jec t  cost. Thus the 
s t i p u l a t i o n  o f  Section 110 o f  the FAA, tha t  the host country must 
contr ibute "... a t  l eas t  25% o f  the costs o f  the e n t i r e  program, p ro jec t  
o r  a c t i v i t y ,  . . ." has been complied w i th  i n  so f a r  as the costs r e l a t e  t o  
the program t o  be implemented by I D B I .  

3.1.8. Recurrent costs are de f i  ned as the operating expend1 tures needed 
t o  car ry  out  the p ro jec t  a c t i v i t i e s .  The recurrent costs envisaged under 
t h i s  p ro jec t  inc lude salary payments o f  s t a f f  d i r e c t l y / i n d i r e c t l y  
associated w i t h  the implementation o f  the pro ject ,  the costs o f  o f f i c e  
space t o  be provided by IDBI, p r i va te  f i r m s  and associations t o  car ry  out 
i d e n t i f i e d  a c t i v i t i e s ,  costs o f  domestic t rave l  o f  pa r t i c i pan ts  at tending 
semi nars , workshops, outreach programs and t r a i  n i  ng courses t o  be 
conducted w i t h i n  Ind ia,  operation & maintenance costs, and costs involved 
i n  operat ing and maintaining the equipment t o  be procured under the 
p ro jec t  - espec ia l l y  the cogeneration and energy aud i t  equipment. Since 
IDBI i s  an autonomous " f o r  p r o f i t "  i n s t i t u t i o n ,  i t  does not  have t o  seek 
approval /assistance from any agency o f  the GO1 i n  planning f o r  i t s  
recur r ing  costs . 
3.1.9. Since IDBI already has a c e l l  which manages i t s  energy re la ted  
programs, the recur r ing  costs associated w i th  t h i s  p ro jec t  w i  11 be 
provided out  o f  the budgets o f  t ha t  c e l l .  IDBI w i l l  a lso provide f l o o r  
space and other  i n f r a s t r u c t u r a l  support w i th in  i t s  o f f i c e  premises t o  the 
s t a f f  assigned t o  manage t h i s  p ro jec t  and t o  re la ted  consultants. The 
maintenance and operating costs o f  the equipments w i l l  be borne by the 
i ndustr i  a1 u n i t s  which w i  11 houseluse these equi pments, as these 
equipments w i  11 be operated on a commercial basis and w i  11 generate 



commensurate revenue f o r  these i ndustr i  a1 uni t s .  The deta i  1  ed analysi  s  
ou t l ined above assures tha t  a1 1  the recur r ing  costs estimated w i  11 be 
adequately financed and w i l l  not  be a  hindrance t o  the successful 
implementation o f  the pro jec t .  

3.1.10. Sus ta inab i l i  t v :  A l l  recurrent costs o f  the p ro jec t  since the 
incept ion w i  11 be borne by I D B I ,  the p r i v a t e  f i r m s ,  and business 
associations. The overa l l  impact o f  these costs on t h e i r  respect ive 
budgets w i l l  be minimal as most o f  these costs are already being incurred 
by these const i tuents as e i t he r  f i x e d  annual costs o r  normal operat ing 
costs. Incremental costs a t t r i b u t a b l e  t o  t h i s  p ro jec t  are very few and 
thus w i  11 not  have any s i g n i f i c a n t  impact on t h e i r  ove ra l l  cost 
structure. Thus such minimal impact on the overa l l  budget o f  IDBI o r  
other agencies involved w i  11 not give r i s e  t o  the recurrent  cost  problem 
highl ighted by AID'S pol  i c y  paper on recurrent  costs. 

3.1.11. Audit :  IDBI i s  a  f i nanc ia l  i n s t i t u t i o n  incorporated by an a c t  o f  
the Ind ian Par1 iament. I t  i s  s t a t u t o r i  l y  required t o  maintain various 
books and records. Also, IDBI i s  required t o  have i t s  books o f  accounts 
audi ted by a  Chartered Accountant ( Ind ian equivalent o f  a  CPA) each 
year. A I D  w i  11 have access t o  a1 1 I D B I  ' s records o f  operations 
per ta in ing t o  the pro jec t .  To ass i s t  AID i n  evaluating the success o f  
the pro jec t ,  IDBI w i  11 a lso p e r i o d i c a l l y  provide A I D  w i th  such 
information and repor ts  as A I D  should deem necessary. 

3.1.12. The Pro jec t  Agreement w i  1  1  contain the standard prov i  sions 
a1 lowing A I D  reasonable access t o  p ro jec t  records and accounts. I n  
addit ion, AID may d i  r e c t l y  contract f o r  non-federal audi ts  dur ing the 
course o f  the pro jec t ;  $7,000 has been included i n  the budget f o r  l oca l  
accounting services f o r  the audits.  I t  should be noted t h a t  USAID and 
the GO1 have recent ly  negotiated an agreement t o  begin using the services 
o f  the Control 1  e r  and Audi t o r  General (CAG) t o  audi t some of USAID's 
ongoing b i  l a t e r a l  pro jects .  During the imp1 ementation o f  the p ro jec t  a  
decision w i  11 be made as t o  whether o r  not  t h i s  new procedure w i  11 be 
u t i l i z e d  under the p ro jec t  o r  USAID w i  11 r e l y  on i t s  more standard 
audi t i n g  procedures. 

3.1 .13. D i  s  bursement Procedures : The f o r e i  an exchanae e l  ement of the 
p ro jec t  w i l l  be contracted out by A I D  t o  contractors o r  a  consortium o f  
contractors who w i  11 manage the d i f f e r e n t  elements o f  the p ro jec t ,  such 
as : Train ing i n  U. S. , Procurement o f  Equi pments, and Procurement o f  
Technical Assistance. Payments under these procurement act ions w i l l  be 
made d i r e c t l y  by AID t o  the Contractors (Lead contractor i n  case of a  
consortium) and charged t o  the pro jec t .  

3.1.14. Disbursements f o r  loca l  currencv costs on domestic t r a i n i n g ,  
technical  assistance and equipment procurement w i  11 be reimbursed 
p e r i o d i c a l l y  on the basis o f  expenditure statements t o  be submitted 
d i r e c t l y  by IDBI t o  AID i n  the manner prescribed by A I D .  



3.1.15. Financina Methods: The methods o f  implementation and f inanc ing  
o f  the  var ious p r o j e c t  elements a re  shown i n  Table 5. Host Country 
reimbursements w i l l  be f o r  a l l  l o c a l  currency costs o f  the d i f f e r e n t  
elements. The t o t a l  base cos t  o f  the AID-financed l o c a l  currency 
component i s  $2.26 m i l l i o n .  Payments t o  the con t rac to r  f o r  the o f f sho re  
costs s h a l l  be through d i r e c t  payment by AID. For AID-contracted 
procurement, commodity procurement may be e f f ec ted  through D i r e c t  LIComm 
o r  Bank LIComm depending upon the  nature o f  commodities. However, the  
AID Cont ro l  l e r '  s  O f f i c e  w i  11 rev1 ew and approve each procurement a c t i o n  
i n  case Bank LIComm i s  requ i red  f o r  procurement o f  commodities. Bank 
LIComm w i  11 be approved f o r  f i nanc ing  on l y  i n  those cases where a myriad 
o f  small purchases a re  invo lved.  

3.2. Power S U D D ~  Y (PFC) Com~onen t 

3.2.1. The budget of the PFC component of the p r o j e c t  i s  est imated t o  be 
$18.67 m i l l i o n ,  Of t h i s ,  AID w i l l  p rov ide a g ran t  o f  $14 m i l l i o n  wh i l e  
the hos t  count ry  c o n t r i b u t i o n  o f  $4.67 m i l  l i o n  w i  11 be provided by PFC 
and SEBs. The budget est imate o f  $18.67 m i l l i o n  inc ludes a phys ica l  
contingency o f  $0.82 m i l  l i o n  and a p r i c e  contingency ( i n f l a t i o n )  o f  $1.48 
m i  11 i on .  The f i n a n c i a l  p l an  assumes a 5% phys ica l  contingency on a1 1 
l i n e  i tems. An i n f l a t i o n  f a c t o r  o f  8% has been assumed on a1 1 
do1 l a r - f i  nanced f o re i gn  exchange costs. No i n f l a t i o n  has been used f o r  
do1 lar - f inanced l o c a l  currency costs as the f i n a n c i a l  p l an  assumes t h a t  
i n f l a t i o n  f o r  such costs w i  11 be neu t ra l i zed  by t he  deprec ia t ion  i n  the  
rupee-do1 l a r  p a r i t y  ra tes ,  The AID con t r i bu t i on  comprises a f o re i gn  
exchange element o f  $11.27 m i l l i o n  (80.52%) and a l o c a l  currency element 
o f  $2.73 m i l l i o n  (19.48%). 

3.2.2. F inanc ia l  Analysis:  As shown i n  Table 6 (Summary o f  P ro jec t  
Budget by I n p u t  Elements), the t o t a l  p r o j e c t  cos t  o f  $18.67 m i l l i o n  i s  
broken down as fo l lows :  41.06% f o r  Technical Assistance, 4.75% f o r  
Commodities, 38.14% f o r  I n  country & US Tra in ing,  and 3.75% f o r  P r o j e c t  
Admin is t ra t ion  and Evaluat ion.  I n f l a t i o n  and Contingencies account f o r  
the remaining 12.30%. Nhi l e  p rov i s i on  fo r  cont ingencies has been made a t  
5% on t he  e n t i r e  base cost ,  i n f l a t i o n  has been computed o n l y  on the 
f o re i gn  exchange element o f  the  budget a t  a r a t e  o f  8%. 

3.2.3. The contingency and i n f l a t i o n  together aggregate t o  12.30% o f  the 
t o t a l  p r o j e c t  cost  and are considered reasonable t o  pay f o r  p r i c e  
cont ingencies and unforseen costs.  They are est imated us ing  the  same 
method as f o r  the IDBI component. 

3.2.4. Table 7 (Summary o f  P ro jec t  Budget by P ro jec t  Elements) 
i l l u s t r a t e s  the breakdown o f  the p r o j e c t  cos t  by the  spec i f i c  p r o j e c t  
elements. T ra in ing  accounts f o r  38.15%, C e l l  t o  be se t  up f o r  Power 
Studies - 8.22%. consu l t i ng  serv ices f o r  improving management 
capabi 1 i t i e s  o f  SEBs and PFC - 13.28%, techn ica l  assistance f o r  



pre - i  nvestment surveys and s tud ies - 17.95% and admf n i  s t r a t i  on and 
eva lua t ion  and o ther  p r o j e c t  s p e c i f i c  a c t i v i t i e s  10.10%. The remaining 
12.30% i s  accounted f o r  by contingency & i n f l a t i o n .  The d e t a i l e d  p r o j e c t  
budget by elements i s given i n  Annex 0, 

3.2.5. An ana lys is  o f  the accrual  o f  costs over the l l f e  o f  the  p r o j e c t  
revea ls  t he  p r o j e c t  a c t i v i t i e s  peak i n  the f o u r t h  year. Near ly  84% o f  
the p r o j e c t  funds are expected t o  be u t i l i z e d  by the  f i f t h  year (see 
Table 9 - Pro jec t i on  o f  Expenditure by F isca l  Years),, 

3.2.6. Recurrent Cost A n a l v s i ~ :  The Host Country 's c o n t r i b u t i o n  o f  
$4.67 m i  11 i o n  w i  11 be provided by the PFC and t he  var ious SEBs invo lved.  
This accounts f o r  25% o f  the p r o j e c t  cost .  Thus the s t i p u l a t i o n  o f  
Sect ion 110 o f  the  FAA, t h a t  the host  country must c o n t r i b u t e  I t .  .. a t  
l e a s t  25% o f  the  costs of the  e n t i r e  program, p r o j e c t  o r  a c t i v i t y ,  ... a #  

has t he re fo re  been complied w i t h  i n  so fa r  as the  costs r e l a t e  t o  the 
program t o  be implemented by PFC. 

3.2.7. Recurrent costs a re  de f ined  as the operat ing expenditures needed 
t o  ca r r y  o u t  t he  p r o j e c t  a c t i v i t i e s .  The recur ren t  costs  envisaged under 
t h i s  p r o j e c t  i nc lude  sa la r y  payments o f  s t a f f  d i r e c t l y l i n d i r e c t l y  
associated w i t h  the implementation o f  the p r o j e c t ,  p a r t i c u l a r l y  the c e l l s  
t o  be s e t  up in-house t o  manage such a c t i v i t i e s  as p r o j e c t  overs igh t ,  
t r a i n i n g  and se lec t i on  of t ra inees ,  and power s tud ies.  A1 so inc luded a re  
the costs  o f  o f f i c e  space t o  be provided by PFC t o  c a r r y  o u t  i d e n t i f i e d  
a c t i v i t i e s ,  costs o f  t o  & f r o  A i r  f a r e  o f  p a r t i c i p a n t s  se lec ted f o r  
t r a i n i n g  i n  the U.S., domestic t r a v e l  o f  p a r t i c i p a n t s  a t tend ing  seminars, 
workshops, outreach programs and t r a i n i n g  courses t o  be conducted w i t h f n  
I nd ia ,  opera t ion  and maintenance costs,  and costs invo lved  i n  opera t ing  
and ma in ta in ing  the equi pment t o  be procured under t he  p r o j e c t  especial  l y  
the hardware f o r  the  C e l l  f o r  Power Studies and equipment t o  be procured 
t o  demonstrate l i f e  extension o f  e x i s t i n g  power p lan ts .  Since PFC i s  an 
autonomous " f o r  p r o f i t "  i n s t i t u t i o n ,  i t  does not  have t o  seek 
approva l lass i  stance from any agency o f  the GO1 i n  p lann ing  f o r  i t s  
r e c u r r i n g  costs  . 
3.2.8. The PFC w i l l  se t  up a c e l l  which w i l l  manage and p rov ide  
overs igh t  f o r  t h i s  p r o j e c t .  Funds t o  f inance the  r e c u r r i n g  costs 
associated w i t h  t h i s  p r o j e c t  s h a l l  be provided from the  o v e r a l l  annual 
expendi ture budget o f  PFC. PFC w i l l  a l so  prov ide f l o o r  space and o ther  
i n f r a s t r u c t u r a l  support w i t h i n  i t s  o f f i c e  premises t o  the  s t a f f  assigned 
t o  manage t h i s  p r o j e c t .  The maintenance and opera t ing  costs  o f  the 
p ro jec t - f i nanced  equipment s h a l l  be borne by the  SEBs which w i l l  
houseluse the  equipment. These equipments w i  11 be operated on a 
commerci a1 basi s and w i  11 generate commensurate revenue f o r  these SEBs . 
The de ta i  l e d  ana lys i  s out1 ined  above assures t h a t  a1 1 the  r e c u r r i n g  costs 
est imated w i l l  be adequately f inanced and w i  11 no t  be a hindrance t o  the 
successful imp1 ementation o f  the p r o j e c t .  



3.2.9. Sus ta inab l l i t y :  A l l  recurrent costs o f  the p ro jec t  since the 
incept ion w i l l  be borne by PFC and the SEBs associated w i th  t h i s  
pro ject .  The ove ra l l  impact o f  these costs on t h e i r  respect ive budgets 
w i l l  be minimal as most o f  these costs are already being incurred by 
these const i tuents e i t he r  as f i xed  annual costs o r  as normal operat ing 
costs. Incremental costs a t t r i b u t a b l e  t o  t h i s  p ro jec t  are very few and 
thus w i l l  not  have any s i g n i f i c a n t  impact on t h e i r  overa l l  cost 
structure. While i t  i s  undeniable tha t  most SEBs are not  cu r ren t l y  
operating on a f u l l y  sel f -sustaining basis, EMCAT seeks t o  r e c t i f y  t h i s  
s i  tua t ion  and w i l l  on ly  ass i s t  SEBs committed t o  tak ing  the necessary 
measures t o  improve t h e i r  f i  nanci a1 as we1 1 as operational performance 
per the OFAP process. Thus such minimal impact on the ove ra l l  budget o f  
PFC o r  SEBs involved i n  EMCAT w i  11 not g ive r i s e  t o  the recurrent  cost  
problem h igh l igh ted  by A I D ' S  pol i c y  paper on recurrent costs, 

3.2.10. Audit: The PFC i s  a f i nanc ia l  i n s t i t u t i o n  incorporated under the 
Ind ian Companies Act, 1956 and i s  s t a t u t o r i l y  required t o  maintain 
various books and records as l a i d  down i n  the Ind ian Companies Act. 
Under Section 226 o f  the Ind ian Companies Act, PFC i s  required t o  have 
i t s  books o f  accounts audited by a Chartered Accountant ( Ind ian 
equivalent o f  a  CPA) each year. A I D  w i l l  have access t o  a l l  PFC's 
records of operations per ta in ing  t o  the pro jec t .  To ass i s t  A I D  i n  
evaluating the success o f  the pro jec t ,  PFC w i  11 a lso p e r i o d i c a l l y  provide 
A I D  w i th  such in format ion and reports as A I D  should deem necessary. As 
f o r  the IDBI component, A I D  may d i r e c t l y  contract f o r  non-federal audi ts  
($7,000 has been budgeted f o r  t h i s ) ,  and dur ing implementation a deci slon 
w i l l  be made about u t i l i z i n g  the CAG t o  aud i t  the pro jec t ,  

3.2.11. -: These procedures w i l l  be the same as 
f o r  the IDBI component. 

3.2.12, F i  nancinq Methods: The methods of imp1 ementation and f i nanc i  ng 
o f  the various p ro jec t  elements are shown i n  Table 10. Host Country 
reimbursements w i l l  be f o r  loca l  currency costs o f  the d i f f e r e n t  
elements. The t o t a l  base cost o f  A I D - f i  nanced loca l  currency component 
i s  $2.6 m i l l i o n .  Payment methods w i l l  be the same as f o r  the IDBI. 



TABLE - 1 

COMPONENT: I D B I 
ILLUSTRATIVE SUMMARY OF PROJECT BUDGET 

(BY INPUT ELEMENTS) 
($000) 

I 1. Technical Assistance 

E L E M E N T S  

2. Training: 
+ In-country 
+ U.S. 

3. Commodities 

A ID 
FX I LC I Total 

4. Project Evaluation & Audit 1 57 I I 
5. Project Administration 0 43 

IAT CURRENT COST 1 3,141 I 2,262 1 
Contingency 1 57 113 
Inflation 327 0 



TABLE - 2 
COMPONENT: I D B I 

ILLUSTRATIVE SUMMARY OF PROJECT BUDGET 
(BY RROJECT ELEMENTS) 

($000) 

TOTAL E L E M E N T S  

1. Loan Portfolio Design 

2. Private Sector Consultation 

3. Information Dissemination 

4. Project Evaluation 

5. Project Administration 

AT CURRENT COST 

Contingency 
Inflation 

A I D  
FX I LC I Total 

2,244 

2,044 

542 

107 

466 

5,403 

270 
327 

H c c  

1,386 

1,325 

100 

57 

273 

3,141 

1 57 
327 

1,012 

421 

240 

9 

44 

1,726 

85 
189 

858 

71 9 

442 

50 

193 

2,262 

113 
0 

3,256 

2,465 

782 

116 

51 0 

7,129 

355 
51 6 



TABLE - 3 
COMPONENT: IDBl 

COSTING OF PROJECT INPUTS AND OUTPUTS 
($000) 

I I I Training I Training I Commo- I Adminis- I I  INPUTS I T.A, Iln-country] US.  I dlties I tration I TOTAL 1 

0 

0 

0 

150 

18 

8 
2 

- 
A. I. D. 

1. Loan Portfolio Design 

2. Private Industry Consultation 
and Training 

3. Information Dissemination 

7. Administration & Evaluation 

HCC: 
+ lDBi 1 
+ Pvt. Ind./Assn 1 

CONTINGENCY 
INFLATION 

2,244 

2,044 

54 2 

573 

1,726 

355 
51 6 

59 

244 

0 

0 

83 

9 
9 

1,523 

346 

542 

423 

1,104 

197 
238 

26 

244 

0 

0 

50 

26 
48 

636 

1,210 

0 

CI 

471 

115 
21 9 



TABLE - 4 

COMPONENT: I D B I 
PROJECTION OF EXPENDITURE BY FISCAL YEARS 

($000) 

[FISCAL YEAR A I D  I H C C  1 TOTAL I 
1990-91 

1991 -92 

1992-93 

1993-94 

1994-95 

1995-96 

1996-97 

AT CURRENT COST 

Contingency 
Inflation 

75 

765 

1,890 

1,594 

555 

341 

183 

5,403 

270 
327 

TOTAL 

8 

21 1 

539 

502 

238 

151 

76 

1,725 

86 
189 

6,000 1 2,000 1 8,000 

83 

976 

2,429 

2,096 

793 

492 

259 

7,128 

356 
51 6 



TABLE - 5 

COMPONENT : I DBI 
METHOD OF IMPLEMENTATION & FINANCING 

- - 9 9 - - - - - - - - - 1 9 - - - 1 ~ 9 9 - - 9 ~ m I - I m . . ~ . . * m - . . I - - - 9 9 - ~ - - m - m ~ m . . ~ - 9 - ~ - - m ~ ~ ~ 9 - - ~ ~ 9 ~ - ~ m ~ ~ 9 9 ~  

METHOD OF METHOD OF ESTIMATED 
ITEM IMPLEMENTATION FINANCING COST ( 9 )  (000) 

- - - - - - 1 - - - . . - 9 1 - 1 o - - - ~ I - - . . ~ . . ~ I I ~ . . ~ ~ " ~ ~ I . . . . - - - - ~ ~ o ~ - - m - ~ 9 ~ ~ ~ ~ . . ~ - ~ - 9 ~ ~ o m ~ - ~ ~ ~ ~ 9 ~ ~ ~ 9 ~ -  

Equipment Di rect  Contracts Di rect  LIComm &/Or 1,588 
( Imported) Bank L/Comm 

- Equipment (Local) Host Country HC Reimbursement 493 
Con t r a c t s  

- Technical D i rec t  Contracts D i rec t  Payment 1,428 
Assistance (US) 

- Technical Host Country HC Re imbursemen t 1,675 
( Loca 1 ) Contracts 

- Tra in ing (US) D i rec t  Contracts D i rec t  Payment 311 

- Tra in ing Host Country HC Reimbursement 109 
( I n  Country) Con t r a c t s  

D i rec t  Contracts D i rec t  Payment 23 1 

- Evaluat ion & Audit Di rect  Contract D i rec t  Payment 119 

- Administrat ion and Host Country HC Re imbur semen t 
Other Costs Contracts 

TOTAL 

NOTE : - 
1 ) The estimated cost  i s  inc lus ive  o f  the p r i c e  and physical contingencies. 

2)  The above plan i s  on ly  an i l l u s t r a t i v e  one and may undergo some changes 
between D i rec t  Payment and HC Reimbursement based upon the Scope o f  Work 
t o  be prepared f o r  the  Consortium o f  Contractors. 



TABLE - 6 

COMPONENT: P F C 
ILLUSTRATIVE SUMMARY OF PROJECT BUDGET 

(BY INPUT ELEMENTS) 
($000) 

IAT ADJUSTED COST 1 11,273 1 2,727 1 14,000 1 4,666 1 18,666 1 

TOTAL 1 H C C E L E M E N T S  

1. Technical Assistance 

2. Training: 
+ India 
+ U.S. 

3. Commodities 

4. Project Evaluation 

5. Project Administration 

AT CURRENT COST 

Contingency 
Inflation 

A I D  
FX I LC I Total 

1,862 

351 
0 

300 

0 

84 

2,597 

130 
0 

4,581 

0 
4,610 

525 

1 07 

0 

9,823 

490 
960 

6,443 

351 
4,610 

825 

107 

84 

12,420 

620 
960 

1,222 

75 
2,084 

63 

34 

473 

3,951 

198 
51 7 

7,665 

426 
6,694 

888 

141 

557 

16,371 

818 1 
1,477 



TABLE - 7 
COMPONENT: P F C 

ILLUSTRATIVE SUMMARY OF PROJECT BUDGET 
(BY PROJECT ELEMENTS) 

($000) 
* 

E L E M E N T S  

1, Training: 
+ Financial & Technical 
+ Capital Improvement 
+ Management Improvement 

2. Cell for Power Studies 

3. Consulting Services 

4. Project Evaluation 

5. Pre Investment Studies 

6. Project Specific Activities 

7. Administration 
AT CURRENT COST 

Contingency 
Inflation 

A I D  
FX 1 LC I Total 

199 
83 
69 

650 

1,390 

0 

50 

72 

84 
2,597 

130 
0 

2,263 
561 

1,786 

425 

865 

107 

2,700 

1,082 

34 
9,823 

490 
960 

H C C TOTAL 

3,491 
850 

2,779 

1,534 

2,481 

141 

3,350 

1,324 

421 
16,371 

81 8 
1,477 

2,462 
644 

1,855 

1,075 

2,255 

107 

2,750 

1,154 

118 
12,420 

620 
960 

1,029 
206 
924 

459 

226 

34 

600 

1 70 

303 
3,951 

198 
51 7 



TABLE - 8 

COMPONENT: P F C 
COSTING OF PROJECT INPUTS AND OUTPUTS 

($000) 

[TOTAL PROJECT COST 1 8,691 1 7,0291 1,200 1 988 1 758 1 18,666 1 

I N P U T S  
Training 

In Country 

A. I. D. 

1. Managerial Training 

2. Cell for Power Studies 

3. Consulting Services 

4. Project Evaluation 

5. Pre Investment Studies 

6. Project Specific Activities 

7. Administration 

TOTAL AID 

Hcc 
AT CURRENT COST 

CONTINGENCY 
INFLATION 

T.A. 

351 

0 

0 

0 

0 

0 

0 

351 

75 

426 

22 
752 

Training 
U.S. 

Commo- 
dities 

0 

800 

2,255 

1 07 

2,200 

1,154 

34 

6,550 

1,256 

7,806 

389 
496 

4,610 

0 

0 

0 

0 

0 

0 

4,610 

2,084 

6,694 

335 
0 

0 

275 

0 

0 

550 

0 

0 

825 

63 

888 

44 
56 

Adminis- 
tration TOTAL 

0 

0 

0 

0 

0 

0 

84 

84 

4,961 

1,075 

2,255 

107 

2,750 

1,154 

118 

12,420 

3,951 

16,371 Ti 1 73 1,477 



TABLE - 9 

COMPONENT: P F C 
PROJECTION OF EXPENDITURE BY FISCAL YEARS 

($000) 

(FISCAL YEAR I A I D  I H C C  1 TOTAL 1 
1 990-91 

1991 -92 

1992-93 

'1 993-94 

1994-95 

1995-96 

1996-97 

AT CURRENT COST 

Contingency 
Inflation 

64 

31 5 

776 

1,046 

920 

61 4 

21 6 

3,951 

198 
51 7 

384 

1,385 

2,715 

3,249 

2,559 

1,575 

553 

12,420 

620 
960 

448 

1,700 

3,491 

4,295 

3,479 

2,189 

769 

16,371 

81 8 
1,477 

TOTAL 14,000 1 4,666 1 18,666 



TABLE - 10 

COMPONENT : PFC 

METHOD OF IMPLEMENTATION & PAYMENT 

1-1--a---101--1----....-..I....IIm..w-III..ImI-I------------a---m-----------.--------- 

METHOD OF METHOD OF ESTIMATED 
ITEM IMPLEMENTATION FINANCING COST ($)  (000) 

~1-.---~---9--~.---~~a~.I)-I~I~I~--.II..w9~-~-~.~-m--I)~--------m~-.-~wm------------ 

- Equipment D i rec t  Contracts D i rec t  L/Comm &/Or 603 
( Imported ) Bank L/Com 

- Equipment (Local) Host Country HC Reimbursement 3 15 
Contracts 

- Technical D i rec t  Contracts D i rec t  Payment 5,257 
Assistance (US) 

- Technical Host Country HC ~e imbur sement 1,955 
(Local ) Contracts 

- Training (US) D i rec t  Contracts D i rec t  Payment 5,291 

- Training Host Country HC Reimbursement 368 
( I n  Country) Contracts 

- Evaluation & Audi t  D i rec t  contract D i rec t  Payment 122 

- Administration and Host Country HC Reimbursement 
Other Costs Contracts 

TOTAL 

NOTE : - 
1 ) The estimated cost  i s  inc lus ive  o f  the p r i c e  and physical contingencies. 

2) The above p lan i s  o n l y  an i l l u s t r a t i v e  one and may undergo some changes 
between D i rec t  Payment and HC Reimbursement based upon the Scope o f  Work 
t o  be prepared f o r  t h e  Consortium o f  Contractors. 





4 1 1 EMCAT has two major sub-projects: one w i t h  the I D B I  and one w i th  
the PFC, Each o f  these components involves technical  ass1 stance, 
t ra in ing ,  commodities, and studies t o  strengthen those i n s t i  tu t ions and 
the organizations w i th  which they deal. While they share p ro jec t  
object ives, they w i  11 be imp1 emented separately, However, coordinat ion 
between the two w i l l  be promoted by the I D B I  and PFC each having the 
oppor tuni ty  t o  make inputs f o r  the o ther 's  component v i a  the Pro ject  
Rev1 ew Committees. 

4.1.2. I n  the la rger  sense, EMCAT i s  a1 so p a r t  o f  a coordinated e f f o r t  
w i th  the World Bank working on both sides and the ADB on the supply side 
o f  the energy equation, p lus variaus b i l a t e r a l  donors planning t o  work 
pr imar i  l y  on the demand side, a1 1 t o  the same ends. 

4.2. I m ~ l  ementation o f  Enerav knr;-LI?:x.-!;$~gonent 

4.2.1 . I m ~ l  ementi na Aaency: Th: : ?r(: '!:I; t component w i  1 1 be i mpl emented 
f o r  the GO1 by IDBI. Technical 4s:) i $ I . ~ ; . \ ~ ; L  ,, t r a in ing ,  commodities and 
studies w i l l  be provided e i  t hs r  ;:: - h o t  1 : rs t i tu t ion o r  through i t t o  
various p r i va te  sector f i rms and iil* ?,oc!a ' , i , ~ n s ,  

4.2.2. W i  t h i  n IDBI , EMCAT w i  11 l c  I!?; nap.? ;)y the Technology Department. 
This Department i s  responsible Fo>' 5:A-, :tiJ energy scheme; and the 
venture cap i ta l  funds o f  IDBI, Pio?-mi?:$;  day-to-day management o f  the 
Pro jec t  w i l l  be car r ied  o u i  hy the CY?;cer I n  Charge who w i  11 be a t  the 
l eve l  o f  Deputy General Manager, The Secretar ia t  f o r  the management o f  
the Pro ject  w i l l  cons is t  o f  the O f f i c e r  I n  Charge and such add i t iona l  
personnel as are necessary,, From time t o  time, the Secretar ia t  w i  11 draw 
upon the expert ise and sk i1  1s o f  the other departments of the Bank. 

4.2.3. Pro ject  Review Commi ttee(PRC1: I n  order t o  b r i ng  a v a r i e t y  o f  
perspectives and expert ise t o  the Pro ject  and t o  promote the Pro jec t ' s  
outreach t o  key players i n  I n d i a ' s  e f f o r t s  t o  promote energy 
conservation, the Pro ject  Review Committee w i  11 be established t o  provide 
guidance, review and approve proposed and on-goi ng act5 v i  t i e s .  The 
Committee w i  11 be chaired by the Executive D i rec tor  (Technical) o f  IDBI 
and w i l l  be supported by the Secretar ia t .  The other members are expected 
t o  be: 

- The General Manager - Technology Department o f  IDBI; 

- A representat ive from the Ind ian I n s t i t u t e  o f  Technology 
( I I T ) ,  Bombay; 

- A representat ive from p r i va te  industry ;  - 



- A representative from the I C I C I  (a lso representing PACER); 

- A representative from the Energy Management Centre (EMC); 

- A representative from the Power Finance Corporation; and 

- A representative from USAIDIIndia. 

4.2.4.  The Pro ject  Secretar ia t  w i l l  be i n  charge o f  car ry ing  out  the 
s t a f f  funct ions o f  the PRC and w i l l  prepare a1 1 necessary documentation, 
inc lud ing  work plans, proposals, and progress reports,  f o r  presentat ion 
t o  the PRC. 

4.2.5.  The PRC w i  11 meet qua r te r l y  a t  a  place decided by IDBI. Every 
four th  meeting o f  the PRC w i  11 encompass an expanded agenda. I t  w i l l  
include the Annual Pro ject  Review t o  examine progress o f  the previous 
year 's a c t i v i t i e s ,  t o  review the Annual Work Plan f o r  the coming year. 
Preparation of the Annual Work Plan by the I D B I  Pro jec t  Secretar ia t  and 
i t s  review by the PRC w i l l  serve as an opportuni ty t o  r e f i n e  p ro jec t  
ob ject ives and a c t i v i t i e s ;  subsequent quar te r ly  meetings can rev ise  the 
Plan as necessary. Speci f ic  procedures f o r  the PRC w i  11 be developed by 
IDBI i n  consul ta t ion w i th  USAID and set f o r t h  i n  a PIL. 

4.2.6.  Following the Annual Review and PRC approval o f  the Annual Work 
Plan, USAID w i  11 issue a Pro ject  Implementation Le t te r  (PIL) confirming 
the Plan's review and approval and earmarking loca l  currency f o r  p ro jec t  
costs not  borne by I D B I  o r  included under the Consortium Contract 
d i  scussed below. 

4.2.7. Consortium Contract: I n  order t o  mobi l ize the various inputs 
( technical  assistance, t ra in ing ,  etc.) necessary t o  imp1 ement EMCAT 
a c t i v i t i e s  i n  Ind ia  and the U.S., USAID w i l l  request proposals from and 
d i r e c t l y  contract  f o r  the services o f  U.S. and Ind ian p r i v a t e  
organizations. I t  i s  u n l i k e l y  t h a t  one firm can meet the range of inputs 
required. Since many o f  the services can be provided more cost 
e f f e c t i v e l y  by Ind ian organizations, whi 1 e others requi re expert ise 
ava i lab le  on l y  i n  the U.S., i t  i s  l i k e l y  t h a t  o f fe ro rs  w i l l  propose t h a t  
both Ind ian and U.S. organizations be combined as a consortium under one 
contract  w i th  USAID. Such a consortium, which would l i k e l y  include one 
U.S. firm as prime contractor w i th  other American and Ind ian  
organizat ions as sub-contractors, would help s imp l i f y  Pro jec t  
admini s t r a t i o n .  The consort i  urn w i  11 be responsible f o r  prov id ing the 
f o l  lowi ng services :o IDBI : 



- Providing short-term consultants t o  ass i s t  ID01 f  n: 
a) preparat ion o f  work plans, scopes o f  work f o r  studies, 
a c t i v l  t y  proposals, reports;  b) establ ish ing Pro ject  
management information and moni t o r i  ng systems; c) prov i  d l  ng 
support t o  i n d u s t r i a l  and other enterprises f o r  preparat ion of 
de ta i l ed  p ro jec t  reports f o r  energy-related investments; d) 
organizat ion o f  workshops, seminars , etc . ; e) i dent i  fy i  ng 
opportuni t i e s  f o r  new IDBI-led energy conservation i n1  t l a t i v e s ;  

- Organizing observation tours i n  the U.S. ; 

- I d e n t i f y i n g  appropriate t r a i n i n g  i n s t i t u t i o n s  i n  the U.S. and 
I n d i a  and organizing the t ra in ing ;  

- Promoting linkages between Indian and U.S. business 
associations i n  furtherance o f  EMCAT object ives;  

- Procuring commodities, as required, f o r  IDBI and i t s  c l i en ts ;  
and 

- Hand1 i n g  a1 1 log1 s t i  cs f o r  consultants, t ra in ing ,  and 
commodi t y  procurement as required. 

This 1 i s t  w i  11 be ref ined, and a deta i  l ed  terms o f  reference f o r  the 
Contractor and Request f o r  Proposals (RFP) w i  11 be prepared by USAID and 
IDBI sho r t l y  a f t e r  the signing o f  the EMCAT Pro ject  Agreement. 

4.2.8. The services o f  the Contractor w i l l  be i n i t i a l l y  u t i l i z e d  t o  
ass i s t  IDBI i n  develop1 ng a detai  1 ed implementation and moni t o r i n g  plan, 
inc lud ing  the c o l l a t i o n  o f  baseline data, f o r  the Project.  This w i l l  be 
done immediately a f t e r  mobi 1 i za t ion ,  To i d e n t i f y  and coordinate U.S. and 
Ind ian resources (TA, t ra in ing ,  equipment, etc. t o  be provided for  
spec i f i c  EMCAT needs, the Contractor w i  11 include a part- t ime U.S. 
Resources Coordinator (RC) and a f u l l - t i m e  Indian Resources Coordinator 
funded from the contract f o r  the l i f e  o f  the pro jec t .  The U.S. RC w i  11 
make per iod ic  t r i p s  t o  India,  as required f o r  the coordinat ion o f  the 
numerous a c t i v i t i e s  covered under the Pro ject .  The Contractor w i  11 a1 so 
repor t  on the progress o f  i t s  work t o  IDBI and t o  the USAID O f f i c e  o f  
Technology Development and Enterprise, and w i  11 f u r n i  sh in format ion as 
requested by the PRC Secretar ia t  f o r  the PRC meetings. 

4.2.9. For a v a r i e t y  o f  reasons based on both Ind ian and U.S. government 
p o l i c i e s  and regulat ions, d i r e c t  A I D  contract ing w i  11 be done. The 
Contractor w i  1 1 be recru i  ted through f u l l  and open competi t i o n  accordi ng 
t o  AID regulat ions, and ten per cent Gray Amendment subcontracting w i  11 
be required. 



4.2.10. Services outside the Consortium C o n t r a :  While most EMCAT 
inputs f o r  IDBI w i l l  be provided through the Contractor, the need f o r  
f l e x i  b i  11 t y  d ic ta tes  t h a t  some inputs be provlded by other means. 
Especia l ly  i n  the f i r s t  year, before the Contractor i s  mobilized, USAID 
w i l l  arrange f o r  observation tours and studies (on ESCOs and 
cogeneration) through quick contract ing means, such as buying i n  t o  
ex1 s t i n g  AID S&T/EY pro jec ts  o r  using an I n d e f i n i t e  Quant i ty  Contract. 

4.2.11. Coordination w i th  the GO1 and other donors: Since other  GO1 
agenci es and donors are becoming 1 ncreasi ngl y I nvol ved 1 n energy 
conservation, coordinat ion w i th  them w i l l  be essent ial  f o r  EMCAT. The 
p r inc ipa l  means f o r  accomplishing t h i s  i s  i nc lus ion  o f  the EMC, the  G O I ' s  
designated agency f o r  coordinat ing GO1 and donor e f f o r t s  i n  energy 
management, on the Pro jec t  Review Committee. I n  add! t i on ,  under the 
aegis o f  the World Bank's planned I n d u s t r i a l  Energy E f f i  c i  ency Pro ject ,  
which i s  t o  be coordinated by the EMC and w i l l  invo lve the IDBI, ICICI  
and several b i l a t e r a l  donors ( inc lud ing  USAID, which i s  "buyingn a piece 
o f  the IEEP w i th  EMCAT), formal coordination i s  planned v i a  annual 
progress reviews . Besides t h i s  formal coordination, USAID w i  11 continue 
i t s  frequent informal discussions wi th  the GO1 and other donors on energy 
i ssues. 

4.2.12. EMCAT w i l l  account f o r  a small p a r t  o f  the IEEP technical  
assistance program ( t o  support $250 m i  11 i o n  i n  World Bank c r e d i t s  t o  the 
IDBI and I C I C I  f o r  energy conservation-related investments) -- about $2 
m i  1 l i o n  of a planned t o t a l  $28 m i  1 l i o n  i n  b i l a t e r a l  donor contr ibut ions.  
EMCAT's cont r ibu t ion  consists o f  studies (ESCOs and cogeneration), 
i n-country t r a i n i n g  f o r  i ndustry personnel , study tours, energy audits,  
and detai  1 ed p ro jec t  repor ts  for  energy e f f i c i e n c y  investments. The much 
la rge r  balance of EMCAT a c t i v i t i e s  w i th  IDBI are a lso supportive o f  IEEP, 
as i s  the PACER p r o j e c t  i n  the area o f  energy research and development. 

4.3. I m ~ l  ementation o f  Power S U D D ~  v Com~onent 

Imp1 ementation mechanisms f o r  the PFC' s Power Supply Component i n  many 
ways para1 1 e l  those f o r  the IDBI ' s component. 

4.3.1. Im~lement ina Asency: The Pro ject  w i  11 be implemented f o r  the GO1 
by the PFC. Technical Assistance, t ra in ing ,  commodities and studies w i  11 
be provided e i the r  for  t ha t  i n s t i t u t i o n  o r  through i t  t o  the CEA and 
State E l e c t r i c i t y  Boards. 

4.3.2. Within the PFC, t h i s  component o f  EMCAT w i  11 be managed by i t s  
Operations Department. Thi s Department w i  1 1 prov i  de support f o r  the 
development o f  OFAPs and w i  11 monitor t h e i r  imp1 ementation. Planning and 
day-to-day management o f  the Pro ject  w i l l  be car r ied  out  by the O f f i c e r  
I n  Charge who w i  11 be a t  the leve l  o f  Manager i n  the Operations 
Department. The Secretar ia t  f o r  the management o f  the Pro ject  w i l l  
cons is t  of the Manager i n  charge of the Pro jec t  and such add i t iona l  
personnel as appear necessary. From time t o  t i m e ,  the Secretar ia t  w i  11 
draw upon the exper t ise and ski1 1s of the other departments of the PFC. 



4,3.3. meet Review Comml t tee:  Analagous t o  the I D B I  component, a  PRC 
w i l l  be established f o r  the PFC component t o  b r i ng  a wider range o f  
exper t ise t o  EMCAT and t o  expand the Pro jec t ' s  outreach i n  the e l e c t r i c  
power sector, The Committee w i  11 be chaired by the D i rec tor  (Operations) 
o f  the PFC, I t  i s  expected the other members w i  11 be: 

- A representat ive from I D B I ;  

- A representat ive from the Central E l e c t r i c i t y  Author1 t y  (CEA); 

- A representat ive from the DEA - Min i s t r y  o f  Finance; 

- A representat ive from the Indian I n s t i t u t e  o f  Technology - 
Del h i  ; 

- 2 representatives from SEES; 

- A representat ive from the GO1 Department o f  Power; 

- A senior o f f i c e r  o f  PFC; and 

- A representat i  ve from USAID/Indi a. 

The composition o f  the PRC w i l l  be f i n a l i z e d  sho r t l y  a f t e r  the Pro ject  
begins . 
4.3.4. The Secretar ia t  f o r  the Pro ject  w i l l  ca r ry  ou t  the s t a f f  
functions o f  the Commi t t e e  and w i  1 1  prepare a1 1 necessary documentation, 
i nc l  udi ng annual plans, a c t i  v i  ty proposal s, and repor ts  f o r  presentat ion 
t o  the Commi t tee. 

4.3.5. The general funct ions and procedures o f  the PRC f o r  t h i s  
component w i  11 be the same as f o r  IDBI's, inc lud ing  qua r te r l y  meetings a t  
locales speci f ied by the PFC, annual reviews, approval of annual work 
plans, and earmarking o f  funds by USAID w i th  PILs. Speci f ic  procedures 
f o r  the PRC w i l l  be developed by the PFC i n  consul ta t ion w i th  USAID and 
set f o r t h  i n  a PIL. 

4.3.6. Consortium Contract: As i n  the I D B I  component f o r  the PFC, USAID 
w i  11 contract  d i r e c t l y  f o r  the services o f  U.S. and Ind ian p r i va te  
organizat ions i n  order t o  mobi 1  i t e  the various inputs ( techni cal 
assistance, t ra in ing ,  etc.  1 necessary t o  implement EMCAT a c t i v i  t i e s  i n  
I n d i a  and the U.S. Given the range o f  inputs required, the consortium 
approach discussed f o r  the IDBI component i s  a lso l i k e l y  f o r  the PFC side 
of the  Pro ject .  Important c r i t e r i a  i n  se lect ing a contractor  are t h a t  i t  
have knowledge and experience working i n  power O t i  li ti es i n  the U.S. The 
consor t i  um w i l l  be responsi b l  e  f o r  prov id ing the f o l  lowing servi  ces t o  
the PFC: 



- Providing short-term consultants t o  ass i s t  the PFC i n :  a) 
preparing work plans and management 1 nformatlon and moni t o r i  ng 
systems; b) carry ing out  the various a c t i v i  t i e s  d l  scussed I n  
Section 2.7, inc lud ing  establ ish ing a Studies C e l l  and 
Train1 ng Unl t; and c) i d e n t i f y i n g  oppor tuni t ies f o r  new 
PFC-led i n i t i a t i v e s  i n  the e l e c t r i c  power sector; 

- I d e n t i f y i n g  appropriate t r a i n i n g  i n s t i t u t i o n s  I n  the U.S. and 
I n d i a  and organizing the t ra in lng ;  

- Procuring commodities, as required, f o r  the PFC and i t s  c l  l e n t  
SEBs; and 

- Handling a l l  required l o g i s t i c s  for  consultants, t r a i n i n g ,  and 
commodity procurement. 

This l i s t  w i l l  be ref ined, and a de ta i led  terms o f  reference f o r  the 
Consortium Contractor and an RFP w i l l  be prepared by the PFC and USAID 
sho r t l y  a f t e r  the signing o f  the Pro ject  Agreement. Given the magnitude 
and complex1 t y  o f  inputs f o r  t h i s  component, i t  i s  1 i k e l y  t h a t  an 
American Resource Coordinator w i  11 be required t o  be based fu l l - t ime  i n  
Ind ia  f o r  a t  l eas t  two years o f  the Pro ject  and part-t ime thereaf te r .  

4.3.7.  Detai led  t r a i n i n g  needs assessments f o r  the PRC and SEBs must be 
completed e a r l y  i n  the Pro ject  before the Consortium Contract i s  signed. 
These w i  11 be done sho r t l y  a f t e r  the condit ions precedent t o  disbursement 
are sa t i s f i ed .  A few other a c t i v i t i e s  such as an observation tour  f o r  
PFC personnel t o  the U.S. t o  learn more about U.S. experience w i th  p lan t  
1 i f e  extensions may a1 so be undertaken before the Consorti um Contract i s  
i n  place. 

4.3 .8 .  Coordination w i th  other donors: The PFC component o f  EMCAT 
involves three primary donors: World Bank, ADB and USAID. A Memorandum 
o f  Understanding (MOU) has been agreed upon among them covering the 
coordi nat ion o f  implementation, monitor ing and evaluation. Sal i ent 
points  of the  MOU include: 

- USAID has agreed tha t  a condi t ion precedent t o  f i r s t  
disbursement o f  i t s  Grant t o  the PFC w i l l  be a du ly  executed 
Loan Agreement between the PFC and e i  ther  ADB o r  World Bank. 

- I n  implementing the PFC Component t o  the mutual bene f i t  o f  a l l  
pa r t i es  involved i n  the overa l l  program, USAID w i  11 make 
maximum use o f  ADB's and World Bank's technical  expert ise i n  
the areas o f  e l  e c t r i  c power generation, transmi ssion and 
d i s t r i b u t i o n .  USAID w i l l  ensure tha t  i t s  f inancing o f  
technical  assistance, t ra in ing ,  studies, and other  support f o r  
PFC i s  c lose ly  coordinated w i th  the pro jec ts  being financed by 
the World Bank and ADB, so t h a t  the PFC obtains the maximum 
u t i  1 i ty  from the combined assistance. 



- The World Bank and ADB w l l l  be Inv4 ted t o  revlew and t o  
comment on the proposed terms o f  reference f o r  consultants and 
f o r  the ind iv idua l  studles t o  be supported by EMCAT. 

- USAID w l l l  request AD0 and World Bank t o  r e v i e w  and comment on 
PFC annual work plans under EMCAT. 

- USAID w l l l  be provlded an opportuni ty t o  comment on OFAPs 
p r i o r  t o  t h e l r  approval by the PFC and the World Bank andlor 
ADB ( p r i o r  t o  prov is ion o f  f inancing o f  SEBs). - World Bank and ADB w l l l  be i n v i  ted t o  suggest t r a i n i n g  courses 
fo r  PFC and SEE personnel t o  be supported under EMCAT and t o  
recommend consultants under the Project.  

- World Bank and ADB w l l l  cooperate w l  t h  the PFC and USAID I n  
planning, carry1 ng out, and r e v i  ewl ng the m i  d-term eval uat ion 
o f  the Pro ject .  

4.4. Pole o f  USAID 

4.4.1. While IDBI and PFC w i l l  be responsible f o r  executing the Pro ject ,  
USAID w i l l  maintain oversight t o  ensure tha t  EMCAT i s  meeting i t s  
object ives, and i t w i  11 undertake key procurements t o  provide p r o j e c t  
inputs.  

4.4.2. EMCAT w i  11 be managed by the Technology Development and 
Enterpr ise O f f i c e  (TDE) o f  USAID. The Energy Special 1 s t  I n  the o f f i c e  
w i  11 be the Manager f o r  the Pro ject  and w i  11 be working under the 
supervi slon o f  the D i rec tor  o f  the Of f1 ce. Since the Manager-desl gnate 
i s  already handling one energy p ro jec t  o f  the Mission, p lus another which 
w i  11 be completed by June 30, 1992, he may need support i n  the  management 
o f  the Pro ject .  An FSN s l o t  i s  ava i lab le  f o r  t h i s  purpose. This 
i n ~ l i v i d u a l  may be ca l led  upon t o  f a c i l i t a t e  overa l l  implementation o r  t o  
ass i s t  i n  spec i f i c  tasks, such as review o f  OFAPs, studies, and a c t i v i t y  
proposal s  . 
4.4.3. The Program Development and Pro jec t  Support Of f i ce  (PDPS) 
w i  11 designate a backstop o f f i c e r  f o r  prov id ing implementation support t o  
the Project.  This w i l l  include ge t t i ng  GO1 clearances, d ra f t i ng  the 
Pro ject  Agreement, and ass is t ing  i n  d r a f t i n g  o f  implementation documents 
such as PIOITs, RFPs, and PILs. 

4.4.4. The O f f i c e  o f  the Cont ro l le r  (CO) w i  11 designate a f i nanc ia l  
analyst  t o  ass i s t  i n  the sound f inancia l  management o f  the Pro jec t  and 
review o f  OFAPs. The CO w i  11 a lso  review and c e r t i f y  vouchers f o r  
payment t o  those prov id ing services t o  IDBI and PFC. 

4.4.4. The Regional Contracting O f f i c e r  (RCO) , based i n  New Del h i  , w i  11 
ass i s t  I n  recrui tment o f  the Consortium Contractors and other consultants 
as required. The RCO w i  11 advise on procurement methods, preparat ion o f  
RFPs, and negot ia t ion of contracts. 



4.4, 5. The Regional Legal Adviser (RLA),  a1 so based i n  New Del h i ,  w i l l  
a s s i s t  i n  prepar ing the Pro jec t  Agreement and w i l l  advise on s a t i s f a c t i o n  
o f  CPs and on other  l ega l  matters as they may a r i se ,  

4.4.6, AID/W technica l  personnel i n  the  r e  i ona l  Bureau For Asia and B Pr i va te  Enterpr ise (APRE) and i n  S&T/EY w i l  a s s i s t  i n  I d e n t i f y i n g  and 
arranging var ious EMCAT a c t i v i t i e s ,  such as observat ion tours,  t r a i n i n g ,  
and consul tancies.  The Pro jec t  Development O f f i c e  o f  APRE w i l  I a1 so 
prov ide backstopping support f o r  EMCAT, 

It i s  expected t h a t  USAID w i l l  s ign the ProAg f o r  t he  r o j e c t  w i t h  the I: DEA, and t h a t  i t  w i l l  be cosigned by PFC and IDBI; w i t  DEA being an 
author ized representat ive f o r  t he  e n t i r e  p r o j e c t  and PFC and IDBI being 
author ized representat ives f o r  each o f  t h e i r  components . 
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For a  comprehensive technology t ransfer ,  t r ~ i  n i  ng and po l  i c y -o r i en ted  
p r o j e c t  such as EMCAT, i t  i s  essen t ia l  t o  perform c lose and continuous 
moni tor ing and pe r i od i c  evaluat ion,  no t  on l y  o f  the Pro jec t ,  bu t  a l so  o f  
the  progress o f  p o l i c y  reforms and technolog ica l  achievement as 
envis ioned by the  Pro jec t  and r e l a t e d  GO1 programs i n  the  energy sector .  
I n  both  o f  these funct ions,  an agreed d i v i s i o n  o f  e f f o r t  between AID and 
o ther  donors i s  i nd i ca ted  i n  Sect ion 4 above, Close mon i to r ing  w i l l  
ellsure t h a t  no th ing  #important i s  omi t ted o r  dup l i ca ted  and t h a t  t he  
appropr i  a te  coord ina t ion  among the  program e l  ements provided by the  
d i f f e r e n t  p a r t i e s  i s  e f fec ted.  The bas ic  parameters o f  t h e  systems f o r  
mon i to r ing  and eva lua t ion  are se t  ou t  i n  t h i s  Section. F i na l  d e t a i l s  
w i l l  be j o i n t l y  developed by AID, the  PFC, the  IDBI, and o ther  donors as 
d i c t a t e d  by t he  MOU. There w i l l  be need f o r  pe r i od i c  review o f  EMCAT 
i nd i ca to r s  t o  germi t the measurement o f  progress toward achieving 
ob jec t i ves .  

5 . 2 .  Moni t o r i  nq 

5 . 2 . 1 .  Manaqement in format ion svstems: Important f o r  EMCAT i s  the  
development o f  exper t  i se i n  e f f e c t i v e  management o f  energy sec to r  
elements by and i 'or the  b e n e f i t  o f  a l l  invo lved i n s t i t u t i o n s ,  pub1 i c  and 
p r i va te ,  on t h e  bas is  o f  i n fo rmat ion  assembled, organized and presented 
t o  t h e  decision-makers o f  those organizat ions i n  an ~ r d e r l y  manner. 
C r i t i c a l  t o  f u l f i l l m e n t  o f  t h i s  f unc t i on  i s  the development w i t h i n  the  
i n s t i t u t i o n s  o f  s u i t a b l e  management in fo rmat ion  systems ( M I S ) .  Ear l y  i n  
the Pro jec t ,  s h o r t l y  a f t e r  the  Consortium Cont rac to rs 'a re  mobi l ized,  IDBI 
and DFC w i l l  use w i t h  con t rac to r  TA t o  assess t h e i r  e x i s t i n g  in fo rmat ion  
systems and MIS needs f o r  EMCAT. They w i l l  e s tab l i sh  simple, 
c o s t - e f f e c t i v e  in fo rmat ion  systems i nc l ud ing  compi la t ion o f  base1 i n e  data  
which disaggregate data by gender. Key sources o f  data  f o r  measuring 
achievement o f  p r o j e c t  ob jec t i ves ,  which w i  11 be developed w i t h  EMCAT 
assistance are OFAPs f o r  t h e  PFC, and energy aud i to rs '  i n i t i a l  and 
fo l low-up repo r t s  f o r  the  IDBI. 

5 . 2 . 2 .  Moni t o r i n a  mechanisms: I n  q u a r t e r l y  meetings and annual p r o j e c t  
reviews the  PRCs w i l l  rev iew p r o j e c t  progress against  work plans and 
consequently serve as the  main mechanism f o r  p r o j e c t  moni tor ing.  They 
w i l l  rev iew t h e  p e r i o d i c  r epo r t s  prepared by t h e  PRC Sec re ta r i a t s  and 
Contractors.  Meetings between USAID, o ther  donors, IDBI and t he  PFC w i l l  
be another t o o l  f o r  moni tor ing EMCAT. 

5 . 2 . 3  F inanc ia l  moni tor ina and assessment o f  host  count ry  ~ rocedu res :  
The p r o j e c t  w i l l  be implemented by IDBI and PFC, autonomous corporat ions 
o f  t h e  GO1 . The i r  annual budgeting, con t rac t ing ,  payment and accounting 
procedures w i l l  be as prescr ibed by the  GO1 f o r  such i n s t i t u t i o n s .  Based 
on t h ree  decades o f  experience i n  Ind ia ,  USAID/I has reasonable assurance 
t h a t  t h e  GO1 and i t s  i n s t i t u t i o n s  have the  necessary f i n a n c i a l  and 
management systems and capac i t y  t o  implement p r o j e c t s  and t o  assure 
reasonable accoun tab i l i t y .  AID w i l l  have access t o  a l l  records o f  
operat ions p e r t a i n i n g  t o  t he  p r o j e c t  as we l l  as pe r i od i c  r epo r t s  deemed 
necessary by AID. 



5.3. Eva lua t ion  

5.3.1. The Pro jec t ' s  mid-term and f i n a l  eva luat ions w i l l  be 
c o l l a b o r a t i v e  e f f o r t s  o f  USAID, IDBI, and PFC. For the PFC p r o j e c t  
component, co l l abo ra t l on  w i t h  the World Bank and ADB i s  c a l l e d  f o r  I n  the 
Memorandum o f  Understanding. A t  present i t  i s  contemplated t h a t  the two 
P ro jec t  Components w i  11 be evaluated separately.  De ta i led  eva lua t ion  
plans w i l l  be elaborated dur ing  the course o f  the  Pro jec t .  

5.3.2. Mid-term eva luat ions:  These eva luat ions w i l l  be conducted about 
midway dur ing  the  1  i f e  of the  p ro j ec t ,  i n  e a r l y  o r  mid-1994. They w i l l  
focus on t he  implementation o f  the Pro jec t  t o  assess the  e f fec t i veness  
and appropr i  ateness o f  impl ementat i o n  mechani sms such as the PRCs, t he  
Contractors,  and A I D  moni tor ing.  The eva luat ions w i l l  determine a) 
whether the r i g h t  i npu t s  are  being provided t o  achieve ob jec t i ves ,  b) 
whether the p r o j e c t  i s  on t r a c k  towards meeting i t s  ob ject ives,  c )  what 
has been accompl ished t o  date and d)  whether the  ob jec t i ves  and t he  
a c t i v i t i e s  t o  achieve them are s t i l l  appropr ia te .  The eva lua t ion  w i l l  
i d e n t i f y  any problems o r  ex terna l  f ac to r s  i n f l uenc ing  the p r o j e c t  and 
propose measures f o r  remedying them. The eva luat ions w i  11 conclude w i t h  
recommendations t o  improve impl ementat i on and, i f necessary, t o  modi fy 
p r o j e c t  ob jec t i ves .  

5 . 3 . 3 .  F ina l  eva luat ions:  These eva luat ions which w i l l  be done a t  t he  
end o f  the  Pro jec t ,  around November 1996 w i l l  focus on achievement o f  
p r o j e c t  ob jec t ives,  p a r t i c u l a r l y  a t  the  purpose l e v e l .  When measuring 
p r o j e c t  impact, eva luators  w i  11 consider the  mu1 t i  -donor nature o f  
assistance t o  t he  energy sector  and the  consequent subs tan t ia l  degree o f  
i n d i v i s i  b i l  i t y  o f  r e s u l t s .  The eva luat ions w i l l  d iscuss lessons learned 
and make recommendations f o r  poss ib le  f u t u r z  AID e f f o r t s  i n  t h e  energy 
sector .  

5 .3 .4 .  Evaluat ion teams: The teams w i l l  be comprised o f  AID, and i f  
a v a i l  able, PFC and IDBI personnel who are no t  d i r e c t l y  connected w i t h  t he  
Pro jec t .  They w i l l  probably be ass is ted by consu l tants  d i r e c t l y  
cont racted by AID as funded i n  t he  Pro jec t  budget. For eva lua t ion  o f  t he  
PFC, World Bank and ADB personnel are expected t o  be p a r t  o f  the 
eva lua t ion  teams. 

5 . 4 .  Audi t  

I n  order  t o  ensure optimum use o f  resources and minimum delay i n  
c o r r e c t i n g  e r ro rs ,  the  USAID Control 1  e r '  s  O f f i c e  w i  11 conduct p e r i o d i c  
examinations o f  i-ecords and, as p a r t  o f  i t s  voucher examination program, 
w i l l  rev iew PFC and IDBI accounting procedures and documentation re1 a t i n g  
t o  host  country expendi tures f inanced under the  Pro jec t .  S i m i  1  a r  reviews 
w i l l  be conducted o f  expenditures d i r e c t l y  f inanced by AID, such as under 
t he  d i r e c t  AID con t rac ts  w i t h  the  Consortium Contractors.  Such 
add i t i ona l  a u d i t i n g  serv ices by 1  ocal  accounting f i rms as appear 
necessary t o  comply w i t h  AID guide1 ines a re  a l so  inc luded i n  the  P ro jec t  
budget. AID i t s e l f  o r  the  GO1 Comptrol ler  and Accountant General may 
a u d i t  the  p r o j e c t .  



6. SUMMARIES OF ANALYSES 

6.1, Technical Analvs is  

6.1.1. J n t r o d u c t i o ~ :  The demand f o r  power i s  growing a t  the  r a t e  o f  
about 11% per  annum. I n  s p i t e  o f  commendable achievements dur ing  recent  
years, the  a l l - I n d i a  energy shortage i s  s t i l l  a b ~ u t  8% and the shortage 
f o r  peaking demand i s  17%. I n  t he  per iod  1990-95, a t a r g e t  o f  38,000 MW 
add i t i ona l  generat ing capac i t y  has been proposed which, i f  achieved, 
would he lp  improve the power s i t u a t i o n  i n  the  country.  However, no t  on ly  
i s  the r e q u i s i t e  c a p i t a l  u n l i k e l y  t o  be ava i lab le ,  b u t  even i f  the  t a rge t  
were achieved, shortages would p e r s i s t .  Therefore, i n  a d d i t i o n  t o  
capac i t y  add i t ion,  a t t e n t i o n  must be pa id  t o  both opt imal  u t i l i z a t i o n  o f  
e x i s t i n g  power assets and management o f  power demand. 

6.1.2. Power S U D D ~  v Side - PFC Com~onent : "The t h ree  major areas o f  
focus w i l l  be improvement o f  t ransmission and d i s t r i b u t i o n  systems, the  
optimum u t i l i z a t i o n  o f  e x i s t i n g  assets i n  t he  power sec to r  and reforms t o  
encourage more r a t i o n a l  p r i c i n g  . The program f o r  renovat ion and 
modernizat ion o f  thermal power p l an t s  o f f e r s  scope f o r  e f f i c i e n c y  
improvements . 
6.1.3. EMCAT w i l l  p rov ide assistance t o  the PFC i n  developing i t s  own 
o rgan iza t ion  and t o  SEBs through t he  PFC and consul tants  f o r  preparat ion 
o f  Operat ional  and F inanc ia l  Ac t ion  Plans. I n  a d d i t i o n  t o  the  MAPS, 
SEBs w i l l  be requ i red  t o  prepare l eas t - cos t  investment p lans and 
f e a s i b i l i t y  s tud ies  f o r  each separate investment f o r  PFC approval.  
Meanwhile, t he  PFC w i l l  rev iew a l l  e x i s t i n g  generat ing p l a n t s  i n  the 
count ry  and develop programs f o r  1 i f e  extension. EMCAT w i l l  he l p  
develop, through t he  PFC and SEBs, a na t iona l  program o f  modernizat ion 
and r e h a b i l  i t a t i  on, p l us  po l  i c y  reforms t o  encourage more r a t i o n a l  
p r i c i n g  and a more re1  i a b l e  supply o f  power. 

6.1.4.  Tra in i ng  personnel from both t he  PFC and SEBs i s  necessary t o  
improve t h e i r  techn ica l  and f i n a n c i  a1 performance. The PFC must prov ide 
i t s  s t a f f  w i t h  manuals t h a t  o u t l i n e  business p o l i c i e s  and procedures, 
p r o j e c t  appra isa l  , OFAPs, procurement o f  goods and serv ices,  i n t e r n a l  
a u d i t  and M I S .  EMCAT w i l l  p rov ide both the  t r a i r l i n g  and assistance f o r  
prepar ing the  manual s. 

6.1.5. An unfor tunate consequence o f  Ind ia ' s  r a p i d  i n d u s t r i a l  growth has 
been env i  ronmenta'i degradation and concerns about , i t s  c o n t r i b u t i o n  t o  
g loba l  warming. A major c o n t r i b u t o r  t o  a i r  p o l l u t i o n  i s  power generat ion 
by coal  - f i r e d  thermal p lan ts .  EMCAT w i l l ,  therefore ,  prov ide techn ica l  
ass i  stance and t r a i n i n g  f o r  the  SEBs t o  prepare environmental assessments 
as p a r t  o f  t h e i r  investment proposals. 



6,1.6, There i s  need f o r  c r i t i c a l l y  reviewing the present operatian o f  
the SEBs, f o r  de f in ing  i ne f f i c i enc ies  and shortcomings and descr ibing 
steps t o  improve t h e i r  operations. Studies o f  power system development, 
f inanc ia l  planning, and s t ruc tu ra l  changes necessary f o r  optimal 
development o f  the power sector must be executed, For these purposes, a 
Cel l  f o r  Power Studies w i l l  be created i n  the PFC w i th  EMCAT assistance. 

6 ,1 .7 ,  - - B I  Com~onent: Because Ind ia  possesses a 
h igh ly  e w n s i v e  i n d u s t r i a l  sector, !?diat s i n a b i l i t y  t o  meet 
energy requirements i s  a constra int  t o  maintaJning high ra tes  o f  GDP and 
i n d u s t r i a l  growth. Demand management o f fe rs  a means t o  br idge the 
supply-demand gap i n  , industry tha t  has been i n e f f i c i e n t  i n  i t s  use o f  
energy. 

6.1.8. A j o i n t  e f f o r t  on both the Supply and End-Use Sides f o r  
augmenting power generation by the u t  i 1 i t i e s  i s through cogeneration, By 
generating e l e c t r i c i t y  i n  conjunction w i th  production o f  steam f o r  
i n d u s t r i a l  o r  commercial processes, considerably less energy i s  used than 
when steam and e l e c t r i c i t y  are produced separately. Cogeneration i s a 
re1 i ab le  economic investment f o r  a firm only i f  the value o f  the energy 
produced i s  greater than the incremental cap i ta l  and operating costs 
incurred - -  f i nanc ia l  issues not un l i ke  those o f  other cap i ta l  in tens ive 
engineering pro jects .  These and other i n s t i t u t i o n a l  and pol i c y  issues 
w i l l  be addressed by Project studies. 

6.1.9. The World Bank proposes t o  provide a c r e d i t  o f  $250 m i l l  i on  f o r  
imp1 ement i n g  energy conservation schemes. EMCAT w i  11 provide support f o r  
preparation o f  de ta i led  feas i  b i l  i t y  repor ts  f o r  these schemes, inc lud ing 
economic and technical  anal ys i s . 
6.1.10. Pr iva te  sector energy consul t ing services, o r  energy auditors, 
are expected t o  supplement i f  not suppl ant energy e f f i c i e n c y  consul tancy 
services previously provided by GO1 - supported organizations, The Project 
w i l l  support energy audi t  t r a i n i n g  and the prov is ion o f  necessary 
instrumentation f o r  p r i va te  engineering consultants. 

6.1.11. The 1 ack o f  incent ives t o  consider conservation investments, 
p a r t i c u l a r l y  those t h a t  enta i  1 technical  and f inanc i  a1 r i sks ,  requi re 
innovat ive solut ions. Energy Services Companies (ESCOs) provide a 
single, complete approach t o  energy conservation: aud i t ing  energy use t o  
i d e n t i f y  an optimal mix o f  measures f o r  energy e f f i c iency ,  
i n s t a l l  ing/maintaining these measures, and o f ten  paying f o r  the whole 
p ro jec t  a t  no up- f ront  cost t o  the energy consumer. I n  exchange, the ESCO 
gets a mutual ly agreed upon share o f  the savings tha t  the p ro jec t  
produces. Since the concept o f  ESCOs i s  new t o  India,  the Pro ject  w i l l  
provide support f o r  formation o f  the f i r s t  ESCO through I D B I  i f  an 
in-depth study shows i t t o  be feas ib le,  



6,1,12, It w i l l  be necessary t o  create awareness about the importance o f  
energy conservation through business associations, which play important 
ro les  i n  t h e i r  respect ive sectors, Grants w i l l  be provided t o  the most 
capable and ac t ive  o f  these groups under the Project t o  strengthen t h e i r  
ongoing i n i t i a t i v e s  i n  energy e f f i c i ency ,  These associations can a1 so 
play a key r o l e  i n  sens i t i z ing  managements t o  the need t o  formal ize 
energy management structures i n  energy-intensive i n d u s t r i a l  and other 
establishments, The associations w i l l  a lso meet w i th  the government 
o f f i c i a l s  on energy e f f i c i ency  issues and pol i c y  formulation f o r  
promoting energy conservation. 

6.2. F inancia l  Analvsig 

6.2, l .  E f f o r t s  t o  improve energy e f f i c i ency  by the Indian i n d u s t r i a l  
sector are 1 argely dr iven by the re1 i abi 1 i ty ,  p r i ce  and qua1 i t y  o f  
del  ivered energy, w i t h  the most common response t o  unrel i abl e e l e c t r i c  
power being standby capt ive d iesel  systems. However, the high p r i c e  o f  
d iesel  has l e d  t o  a set  o f  conservation e f f o r t s .  Low cap i ta l ,  low r i s k  
p ro jec ts  normally termed as house- keeping measures, are general ly 
accepted, funded and implemented. These produce from 3 t o  15% savings, 
w i th  investments ranging from neg l i g ib le  t o  $25,000 and a payback o f  3 t o  
12 months. 

6.2.2. Medium-term e f f i c i ency  measures requ i re  investments upward o f  
$20-50,000 w i th  moderate r i s k s  and a r e t u r n  on investment t h a t  var ies 
from 6-24 months and generates savings o f  15% t o  30-40%. Indian 
entrepreneurs have thus f a r  proved re luc tan t  t o  take these r i s k s .  

6.2.3. However, f o r  f i rms tha t  are planning t o  cross the 15% energy 
savings b a r r i e r  an energy audi t  study i n  1989 by F I C C I  showed energy 
savings po ten t i a l s  ranging from 15% t o  a staggering 50%, w i t h  payback 
periods from as low as three months t o  a high o f  36 months, averaging 
16, Such f ind ings  are encouraging . 
6.2.4, High cap i ta l  investment areas are those where ant ic ipated 
benef i ts  as we l l  as the r i s k s  are high, such as cogeneration and 
innovat ive systems. I n  such instances, management i s  re luc tan t  t o  invest  
unless f i nanci a1 incent ives (such as concessional 1 oans) and the 
regulatory environment (sale o f  excess power a t  p r o f i t a b l e  rates)  are i n  
place. Such investments are general ly preferred a t  the t ime o f  incept ion 
o r  dur ing an expansion~modernization phase where a major revamping o f  the 
un i t ' s  f a c i l i t i e s  i s  already planned, That investment deci siolis tend t o  
favor f i r s t  cost over l i f e - c y c l e  cost ing i s  a r e f l e c t i o n  o f  the i i g h t  
cap i ta l  s i t u a t i o n  as we l l  as a general ized aversion t o  tak ing  r i s k s .  



6.2,5. The f o l l ow ing  f a c i l i t i e s  f o r  funding energy e f f i c i e n c y  p r o j e c t s  
are  now avai 1  able: 1  oans f o r  modern! zat  i on from t h e  Development Finance 
I n s t i t u t i o n s  (e.g. IDBI) ; f inanc ing  f o r  b o i l e r  rep1 acement under a  scheme 
operated by Petroleum Conservation Research Associat ion;  IDBI -s  onsored 1 Equipment Finance f o r  Energy Conservation Scheme (EFEC); and su s i d i e s  
f o r  energy aud i t s  (IDBI). However, problems e x i s t  w i t h  each o f  these 
f a c i l i t i e s  and the  number o f  takers  are few, EMCAT w i l l  he lp  IDBI 
improve i t s  energy schemes. 

6.2.6. The government has al ready taken a  number o f  steps t o  make 
investments i n  energy conservat ion more a t t r a c t i v e ,  such as reducing 
import  du t i es  on c e r t a i n  equipments and a1 lowance o f  100% deprec ia t ion.  
The GO1 i s  p lanning g rea te r  import  duty reduct ions under the  8 t h  
Five-Year Plan, which w i  11 f u r t h e r  Increase the  a t t rac t i veness  o f  such 
investments. 

6.2.7. EMCAT, w i t h  i t s  goal o f  promoting energy e f f i c i e n c y ,  w i l l  work t o  
s e n s i t i z e  corporate leaders  t o  the needs and b e n e f i t s  o f  
i n s t i t u t i o n a l  i z a t i o n  o f  Energy Management. Experience i n  i n d u s t r i  a1 i zed  
na t ions  i nd i ca tes  t h a t  t he  i n t e g r a t i o n  o f  t h i s  f unc t i on  i n  the  corporate  
o rgan iza t ion  ensures the  s t a f f  commitment and l i n e  r e s p o n s i b i l i t y  t h a t  
are  p re requ i s i t es  t o  success. 

6.3. Economic Analysis 

6.3.1, I n d i a  w i l l  experience major na t iona l  economic b e n e f i t s  i f  an 
e f f e c t i v e  program o f  i n d u s t r i  a1 and commercial e l e c t r i c i t y  and f u e l  
e f f i c i e n c y  i s  implemented and sustained over the  coming decades. An 
i l l u s t r a t i v e  economic ana lys is  has been conducted t o  show the  
imp1 i c a t i o n s  o f  such a  program over the next  15 years. The analys is  
i nd i ca tes  t ha t ,  i n  t he  conservat ive scenario, t h e  aggregate d i r e c t  
economic savings i n  power p l a n t  f u e l  use alone cou ld  e a s i l y  exceed $10 
b i l l  i o n  i n  domestic currency and f o re i gn  exchange over t h i s  per iod.  
O p t i m i s t i c l y  the  cumulat ive f u e l  savings are c l ose r  t o  $25 b i l l i o n  over 
t he  f i f t e e n  year t ime per iod.  To the degree t h a t  EMCAT i s  respons ib le  
f o r  ca ta l yz i ng  t he  act ions r e s u l t i n g  i n  j u s t  f i v e  percent o f  these 
savings, i t w i l l  have repa id  i t s  investment a  minimum o f  f i f t y  t imes over.  

6.3.2. I n  add i t i on  t o  the  subs tan t ia l  d i r e c t  economic b e n e f i t s  o f  a  
successful EMCAT program, t he re  wi  11 be s i g n i f i c a n t  i n d i r e c t  economic 
b e n e f i t s  i n  i n d u s t r i a l  and commerci a1 energy, power conservation, and 
e f f i c i e n c y  measures. These were no t  expl i c i  t l y  ca l cu la ted  i n  the  
ana lys is  bu t  inc lude  t he  fo l low ing :  



- I n d u s t r i  a1 energy and commerci a1 e f f i c i e n c y  do no t  r equ i re  f ue l  , 

- I n d u s t r i  a1 and commerci a1 energy e f f i c i ency  and conservat ion are 
non-po l l  u t  i ng  a t  the  source ( o f  d isplaced power generat ion)  and 
p o t e n t i a l l y  reduce p o l l u t i o n  a t  the p o i n t  o f  use, 

- The investment i n  i n d u s t r i a l  and commercial p l a n t  equipment and 
subsequent savings i n  power p l a n t  investments and f ue l  w i l l  save 
f o r e i g n  exchange costs  f o r  imported f u e l  s and equipment , 

- Most investments i n  i n d u s t r i  a1 and commerci a1 energy e f f i c i e n c y  
w i l l  have lower c a p i t a l  requirements per  Kwh saved than new 
supply, I n  p r i n c i p l e ,  scarce c a p i t a l  i s  f reed  f o r  o ther  
product ive uses, both w i t h i n  and outs ide t he  i n d u s t r i a l ,  
commerci a1 and power sectors.  

6.3 .3 .  A key assumption behind t he  ana lys is  i s  t h a t  t he  economic output  
o f  i n d u s t r y  w i l l  remain the same w i t h  g radua l l y  decreasing energy use per  
u n i t  , o f  va lue added. 

6 .3 .4 .  The add i t i ona l  savings i n  new powe,* p l a n t  cons t ruc t i on  are  
approximately $22 b i l l  ion.  By con t ras t ,  the  t o t a l  accumulated cost  t o  
i ndus t r y  w i l l  be about $9 b i l l  i o n  over the same 15-year per iod,  assuming 
an average cos t  o f  $400/kWh (saved) t o  i n s t a l  1 energy e f f i c i e n c y  measures 
i n  e x i s t i n g  and new i n d u s t r i a l  f a c i l i t i e s .  

6.3 .5 .  The energy e f f i c i e n c y  measures requ i red t o  achieve these 
long-term savings were assumed t o  d i f f u s e  g radua l l y  i n t o  t he  i n d u s t r i a l  
sector ,  w i t h  10% pene t ra t ian  i n  t he  year 1992 and 90% pene t ra t ion  by the  
year 2012. 

6.4.  Socia l  Soundness Anal v s i  s 

6.4.1.  In t roduc t ion :  I n  a t tempt ing t o  analyze t he  soc ia l  imp1 i c a t i o n s  
o f  t he  Pro jec t ,  i t  must be kept  i n  mind t h a t  t he  i n te r ven t i ons  planned 
are a t  the  po l  i c y  cum i n s t i t u t i o n a l  development 1 eve1 and are, therefore ,  
no t  r e a d i l y  a t t r i b u t a b l e  t o  i nd i v i dua l s ,  o ther  than d i r e c t  bene f i c ia r ies ,  
o r  even t o  s p e c i f i c  groups i n  t h e  Ind ian  economy o r  soc ie ty .  Moreover, 
a1 though t he  value o f  EMCAT i n te r ven t i ons  even standing alone would be 
considerable, t h e i r  g rea tes t  importance l i e s  i n  t h e i r  c a t a l y t i c  e f f e c t  
upon t he  f a r  l a r g e r  investments o f  the  IBRD and ADB, and t he  immense 
c a p i t a l  i n p u t  o f  t he  GO1 and the Ind ian p r i v a t e  sector .  While i t  i s  
c l e a r  t h a t  bene f i t s  from the  development o f  the  I nd ian  power sector, on 
both t he  supply and demand sides, w i l l  accrue i n  some manner t o  a l l  
segments o f  t he  economy, no t  a l l  o f  them w i l l  b e n e f i t  i n  t he  same way, o r  
w i t h i n  t he  same t ime frame. 



6.4.2. D i r e c t  Bene f i c ia r ies :  The immediate bene f i c i a r i es  o f  EMCAT w i l l  
be the  management and employees o f  the PFC, the SEBs and the p r i v a t e  
sec to r  energy consul t i n y  organizat ions ass is ted by P ro jec t  a e t i v i  t i e s ,  
Another important  group o f  d i r e c t  bene f i c i a r i es  w i l l  be t he  owners, 
managers and employees o f  p r i v a t e  en te rp r i ses  which are ab le  t o  reduce 
t h e i r  energy consumption and improve t h e i r  energy e f f i c i e n c y .  

6.4.3 , .Indirect  Bene f i c ia r ies :  A  wide spectrum o f  p r i m a r i l y  p r i v a t e  
sector  e l e c t r i c  power consumers ( a g r i c u l t u r a l  , i n d u s t r i a l ,  commercial and 
r e s i d e n t i a l  users) w i l l  be long-term bene f i c i a r i es  o f  EMCAT as w i l l  be 
urban popula t ions who w i l l  b e n e f i t  from 1  ess environmental po l  1  u t i on ,  
Farmers w i  11 be major i n d i r e c t  b e n e f i c i a r i e s  through improved re1  i abi 1  i t y  
o f  supply f o r  i r r i g a t i o n  pumping, and r u r a l  women w i l l  b e n e f i t  from 
b e t t e r  1  i g h t  i ng and supply o f  power f o r  household e n t e r p r i  ses . 
6.4.4. A t t i t u d i n a l  Con-: A  p o t e n t i a l  source o f  d i f f i c u l t y  f o r  
imp1 ementation o f  any economical l y  r a t i o n a l  program invo lves c e r t a i n  
po l  i tical /economic a t t i t udes .  Opposi t ion t o  economic r a t i o n a l  i z a t i o n ,  i n  
p a r t i c u l  a r  acceptance o f  p r i v a t e  e n t e r p r i  se and economic p r i c i n g  o f  power 
both  purchased from cogenerators and so ld  t o  end consumers, w i l l  a r i s e  
from c i v i l  servants who be l ieve  t h a t  the  government should main ta in  i t s  
exc lus ive con t ro l  over t he  power sec to r  o r  who be1 ieve subsidized 
e l e c t r i c  r a t e s  are  good; from i n s i d e  the SEBs, where the re  are widespread 
views t h a t  they have a  "soc ia l  responsi b i  1  i t y "  t o  p r i c e  power according 
t o  " a b i l i t y  t o  pay"; and from employee organizat ions f e a r i n g  reduc t ion  o f  
excess ive ly  h igh  s t a f f i n g  l eve l s ,  Because o f  the  importance o f  t h i s  l a s t  
issue, one o f  t he  c r i t e r i a  f o r  techn ica l  ana lys is  o f  Consul tant  Consort ia 
proposals w i l l  be demonstrated success i n  working w i t h  s i t u a t i o n s  o f  
l abo r  s e n s i t i v i t y  i n  an LDC context ,  p re fe rab ly  i n  South Asia.  

6.4.5. Another p o t e n t i a l  problem i n v o l v i n g  the  f e a s i b i l i t y  o f  t he  ESCO 
concept i s  t he  f requent re1  uctance o f  Ind ian  entrepreneurs t o  admit 
ou ts ide rs  i n t o  t he  inner  working o f  t h e i r  businesses. Since t he  essence 
o f  an ESCO opera t ion  i s  the shar ing o f  both the r i s k s  and t h e  b e n e f i t s  o f  
the  newly in t roduced energy conservat ion measures through f i n a n c i a l  
investment and reward, the  ESCO p a t e n t l y  requ i res  f u l l  access t o  t h e  
company's records.  Th is  mat ter  w i l l  be o f  prime importance i n  the  ESCO 
f e a s i b i l i t y  study. 

6.4.6. .  Nature o f  the  Enerav Consul tancv Business: Energy consu l t i ng  
f i rms  i n  t he  power sector  have developed ra the r  s lowly  i n  I nd ia .  
Nevertheless, t h e  o i l  c r i s e s  have created an awareness o f  the  vas t  
untapped energy conservat ion p o t e n t i  a1 e x i s t i n g  i n  I nd ian  i ndus t r y  and 
commerce. I n  t he  area o f  supply management, most u t i l i t i e s  have been 
performing p lann ing a c t i v i t i e s  such as preparat ion o f  f e a s i  b i  1  i t y  repo r t s  
f o r  new generation, t ransmission and d i s t r i b u t i o n ,  l oad  despatch, 
eva lua t ion  o f  n o n - u t i l  i t y  power generat ion p ro j ec t s  etc., and have been 
g radua l l y  b u i l d i n g  t h e i r  own exper t ise .  I n  complex a c t i v i t i e s ,  they are  
provided w i t h  techn ica l  guidance i nc l ud ing  support f o r  design engineer ing 



by t he  Central E l e c t r i c i t y  Author! t y .  Working p r i m a r i l y  on the  supply 
s ide are l a rge  business organizat ions t h a t  prov ide basic as we l l  as 
d e t a i l e d  engineering, environmental, modernization and renovat ion 
programs. 

6 . 4 . 7 .  I n  the f i e l d  o f  rura l  transmission and d i s t r i b u t i o n  systems, 
there  are over 50 minor organizat ions,  most ly organized on a reg iona l  
basis. On the  demand management side, there  are perhaps 100 :onsult ing 
organizat ions;  about 30 o f  them are a f f i l  i a t o d  t o  cen t ra l  government 
admin is t ra t i ve  m i n i s t r i e s  and f i nanc i  a1 i n s t i t u t i o n s .  There i s  demand 
f o r  these services i n  both the publ i c  and p r i v a t e  sectors. I n  recent  
years, there has been an increased denland f o r  these a c t i v i t i e s  i n  the 
publ i c  sector, w i t h  the  publ i c  sector engaging p r i v a t e  consul tants,  

6.5. Admin is t ra t i ve  Analvsis 

6.5.1, The two pr imary GO1 i n s t i t u t i o n s  through which EMCAT w i l l  
f unc t ion  are t he  I n d u s t r i a l  Development Bank o f  I nd ia  and the Power 
Finance Corporation. The organizat ion and func t ion ing  o f  these agencies 
i s  se t  f o r t h  i n  t he  Admin is t ra t ive Annex and summarized below. 

6.5.2. I n d u s t r i a l  Develo~ment Bank o f  I n d i a  ( IDBI)  - Status: 
The I n d u s t r i a l  Development Bank o f  I nd ia  (IDBI) was set  up i n  1964 and 
given s ta tus as an autonomous apex f i n a n c i a l  i n s t i t u t i o n  i n  1976. The 
major sources o f  funds f o r  IDBI are: i )  share c a p i t a l  and reserves; 
i i )  borrowings from the  Government o f  Ind ia ;  iii) loan c a p i t a l  f rom the  
Reserve Bank o f  Ind ia ;  i v )  market borrowings by way o f  bonds; v) f o re ign  
currency borrowings from m u l t i l a t e r a l  i n s t i t u t i o n s  such as t h e  World Bank 
and the  ADB, and i n te rna t i ona l  c a p i t a l  market; v i )  deposi ts and 
borrowings; and v i  i) repayment o f  past  assistance by borrowers. The 
t o t a l  resources avai  1  ab le  t o  the IDBI i n  1989- 1990 were approximately 
Rs. 94 b i l l i o n  ($5.4 b i l l i o n ) .  IDBI has s t rong outreach w i t h  f i v e  
reg ional  and 21 branch o f f i c e s  which cover almost t he  e n t i r e  country. 

6.5.3. IDBI - 0b.iectives and Stratesy:  The Government o f  I n d i a  has 
assigned the f o l l  owing funct ions t o  IDBI : " i )  planning, promoting and 
developing i ndus t r i es  t o  f i l l  t he  gaps i n  the  i n d u s t r i a l  s t r uc tu re  i n  
Ind ia ;  i i )  coord inat ing the  working o f  i n s t i t u t i o n s  engaged i n  f inanc ing,  
promoting o r  developing i ndus t r i es  and a s s i s t i n g  i n  the development o f  
such i n s t i t u t i o n s ;  i i i )  p rov id ing  technica l  and admin is t ra t i ve  assistance 
f o r  promotion, management o r  expansion o f  indust ry ;  i v )  undertaking 
market and investment research and surveys and techno-economi c  s tud ies  i n  
connection w i t h  development o f  indust ry ;  and v) promoting, forming o r  
associ a t i  ng i n  t he  promotion, format ion o r  conduct o f  companies, 
subs id iar ies ,  soc ie t ies ,  t r u s t s  o r  such o ther  associat ions."  



6.5.4. JDBI - Admin is t ra t ion  and Managgment: The IDBI has i t s  corporate  
o f f l c e  I n  Bombay where i t s  i s  managed by a  Board o f  D i rec to rs .  The Board 
i n  t u r n  has cons t l t u t ed  an Executive Committee, which i s  empowered t o  
sanct ion f i n a n c i a l  assistance and exercise o ther  powers designated by t he  
Board. The day-to-day f unc t i on ing  o f  the IDBI i s  under the d i r e c t  
superv is ion o f  the  Chairman and Managing D i rec to r ,  ass is ted by the  
Executive D i rec to rs .  IDBI has a  s t a f f  o f  2802, a  s t rong profess iona l  
s t a f f  base, and in-house ex e r t i s e  i n  both techn ica l  and f i n a n c i a l  
matters,  The Pro jec t  w i l l  1 e implemented by the Technology Department o f  
t he  IDBI, headed by an Executive D i rec to r .  

6.5.5. U B I  - S t a f f i n a  f o r  EMCAT; IDBI i s  a l ready working i n  the area 
o f  energy and has two innova t i ve  programs i n  operat ion:  the Energy Aud i t  
Scheme and the  Equipment Finance f o r  Energy Conservation Scheme. EMCAT 
w i l l  s t rengthen these e f f o r t s  w i t h i n  the Technology Department; t he  
person who w i  11 be i n  charge o f  EMCAT i s  a  Deputy General Manager, 
ass is ted  by a  Pro jec t  Sec re ta r i a t .  

6.5.6. Power Finance C o r ~ o r a t i o n  [PFC! - Status: The Power Finance 
Corporat ion (PFC) was incorporated i n  J u l y  1986 as a  company who l l y  owned 
by the  Government o f  Ind ia ;  i t  s ta r t ed  operat ions i n  1988. PFC generates I 

funds from equ i t y  and market borrowirgs.  The t o t a l  resources avai 1 ab le  
t o  t he  PFC i n  the year 1989-1990 was approximately Rs.6.75 b i l l  i o n  ($398 
m i l l  i on ) ;  i n  t he  8 t h  Plan pe r i od  i t  i s  expected t h a t  the PFC would be 
f i nanc ing  20% of t he  t o t a l  investment i n  t he  power sector  i n  t he  s ta tes  
amounting t o  Rs.125 b i l l  i o n  ($7.3 b i l l  i on ) .  However, i n  t he  f u tu re ,  the  
GO1 expects the  PFC t o  fund 25-35% o f  the SEBs' t o t a l  f i nanc ing  
requ i  rement s  . 
6.5.7. PFC - 0b.iectives and Strateqv: The performance o f  t he  power 
sec to r  has been a major concern f o r  many years. Seventy- f ive  per  cent  o f  
t he  t o t a l  e l e c t r i c  power generat ing capac i ty  and the  responsi b i l  i ty o f  
d i s t r i b u t i n g  power t o  t h e  f i n a l  consumer i s  w i t h  the  SEBs, y e t  the  
Central  Government cannot exerc ise budgetary r e s t r i c t  ions on them because 
e l e c t r i c  power i s  a  s t a t e  p re roga t i ve  under t he  I nd ian  c o n s t i t u t i o n .  I n  
an at tempt t o  overcome t h i s  problem, the  Government has designated the  
PFC t o  ensure t h a t  t he  non-budget funding t h a t  goes t o  t he  SEBs i s  1  inked 
t o  performance. The PFC works as a  spec ia l i zed  f i n a n c i a l  i n s t i t u t i o n  
which has a  sectora l  focus on power and a pr imary ob jec t i ve  o f  improving 
t he  systemic e f f i c i e n c y  o f  the  Ind ian power sector .  To achieve t h i s  
ob jec t i ve ,  the  PFC has es tab l i shed  a se t  o f  p r i o r i t i e s  which includes:  a) 
renovat ion and modernization o f  generat ing p lan ts ;  b) system improvement; 
c)  expansion o f  t ransmission and d i  s t r i  but  i o n  systems ; and d) complet ion 
o f  on-going generat ion p ro j ec t s .  The PFC plans t o  use OFAPs t o  promote 
i n s t i t u t i o n a l  improvements by SEBs, and the  PFC, World Bank and ADB p lan  
t o  1  i m i t  t h e i r  lend ing t o  o n l y  those SEBs w i t h  approved OFAPs. 
Technical,  f i  nanci a1 , economic, environmental , and p r i v a t e  sector - re1 ated 
c r i t e r i a  w i l l  be app l ied by t he  PFC i n  reviewing OFAPs. 

6.5.8, PFC - Admin is t ra t ion  and Manaqement: PFC, which i s  governed by a  
Board o f  D i r ec to r s  and headed by the  Chairman and Managing D i r e c t o r  has 
i t s  Corporate O f f i c e  i n  New Del h i .  As o f  now, i t has no reg iona l  o r  



branch o f f i c e s ,  The PFC i s  d i v i ded  i n t o  th ree  groups each hoaded by a 
D i rec to r :  techn ica l ,  f i n a n c i a l ,  and operations. The PFC a1 so has a  small 
d i v i  s i on  spec ia l  i z i n g  i n  the repara t ion  and supervi s l  on o f  OFAPs, but  
t h i s  d i v l s i o n  s t i l l  needs t o  1 e s t a f f e d  by a  group w i t h  experienco i n  
d i s c i p l i n e s  r e l a t e d  t o  the power sec to r *  I n  order f o r  t he  PFC t o  
e f f e c t i v e l y  f u l f i l l  i t s  mandate, i t  w i l l  need subs tan t ia l  techn ica l  
assistance and t r a i n i n g ,  as we l l  as add i t i ona l  s t a f f ,  which are expected 
over t he  next  few years. 

6 * 5 * 9 *  Both Comggnents - P a r t i c i ~ a t i o n  o f  P r i va te  Sector:*  I n  view o f  
the  f a c t  t h a t  I n d i a  has a  mixed economy and t he  p r i v a t e  sector  has, over 
the  years, developed as a  major c o n t r i b u t o r  t o  the economy, p r i v a t e  
sector  i n s t i t u t i o n s  have emerged as a  Forceful  forum f o r  po l  i c y  d ia logue 
and in ter .vent ion.  Th is  phenomenon, i n  keeping w i t h  the t rend  o f  the 
1  i bera l  i z a t i o n  process, i s  expected t o  develop f u r t h e r ,  The i m p ~ r t ~ a n c e  
o f  energy f o r  indus t ry  has l e d  these associat ions t o  take a  lead ing  r o l e  
i n  b r i ng ing  about p o l i c y  changes i n  terms o f  energy p r i c i n g ,  the 
involvement o f  p r i v a t e  sector  i n  the  generat ion o f  energy, the  use o f  
avoided cos t  formula f o r  power purchase, e tc .  There a re  many business 
assoc ia t ions i n  Ind ia ,  but  no t  more than a dozen have the  c a p a b i l i t i e s  
and the  s t a f f  s t reng th  t o  approach t he  problems o f  t he  i ndus t r y  w i t h  
r igo rous  research and i n  the framework o f  na t iona l  p r i o r i t i e s  and 
concerns. The leaders among these assoc ia t ions are the  Federat ion o f  
Ind ian Chambers o f  Commerce and Indus t ry  (FICCI) , the  Associated Chambers 
o f  Commerce & Indus t ry  o f  I n d i a  (ASSOCHAM), the  Confederation o f  
Engineering Indus t ry  ( C E I )  and t he  PHD Chamber o f  Commerce & Indust ry .  
A1 1 o f  these assoc ia t ions have we1 1 -def ined energy programs. 

6.5.10. The involvement o f  the  business associat ions i n  t he  
implementation o f  the Pro jec t  i s  a  v i t a l  means o f  d i r e c t  access t o  the  
p r i v a t e  sec to r  i n  Ind ia .  Because the  p r i v a t e  sec to r  i s  important  i n  the  
determinat ion o f  p o l i c y ,  i t  becomes a l l  the  more necessary t h a t  t he  needs 
o f  the p r i v a t e  sec to r  and na t i ona l  p r i o r i t i e s  are  harmonized. The 
business assoc ia t ions can p l ay  an important  r o l e  i n  t h i s  exerc ise.  

6.5.11. There are  a l so  some sec to ra l  associat ions (e.g., t he  sugar 
manufacturers associat ion,  the  a i r  cond i t i oner  manufacturers' 
associat ion,  t h e  cab le  manufacturers' associat ion) concerned about the  
var ious economic aspects o f  the  conservat ion and management o f  energy. 
These assoc ia t ions are  seen as a  major p o t e n t i a l  f o r ce  f o r  b r i n g i n g  about 
a  change i n  the  a t t i t u d e  towards energy management a t  t he  mediurn-scale 
i ndus t r y  l e v e l  . 



The Pro ject  Grant Agreement w i l l  contal n condl t ions  precedent t o  
d l  sbursement I n  substance as Pol lows: 

7 1 1 P r i o r  t o  the In1 t i a l  d l  sbursement under the Grant, o r  t o  the 
issuance by A I D  o f  documentation pursuant t o  which d l  sbursement w i  11 be 
made, the Grantee sha l l  f u r n i  sh t o  AID, I n  form and substance 
sa t is fac tory  t o  A ID ,  a statement o f  the name(s) o f  personts) who w i l l  be 
a c t 1  ng on behalf of the Grantee, together w l  t h  a specimen signature o f  
each such person speci f led I n  such statement. 

7.1,2. P r i o r  t o  the first disbursement under the Grant, o r  t o  the 
Issuance by A I D  of documentatlon pursuant t o  which disbursement w i  11 be 
made, f o r  the Power Finance Corporation component of the p ro jec t ,  the PFC 
shal l  fu rn ish  t o  AID, i n  form and substance sa t i s fac to ry  t o  A ID ,  a copy 
o f  a duly  executed loan agreement, c e r t i f i e d  t o  be t rue  and cor rec t  copy 
of o r i g i n a l  , between the PFC and e i  ther  the World Bank o r  Asian 
Develo2ment Bank f o r  a p ro jec t  concerning investment i n  the e l  e c t r i  c 
power sector, 

7.1.3. P r i o r  t o  the f i r s t  disbursement under the Grant, o r  t o  the 
issuance by A I D  o f  documentatlon pursuant t o  which d l  sbursement w i  11 be 
made, f o r  the Power Finance Corporation component of the p ro jec t ,  the PFC 
shal l  fu rn ish  t o  AID, i n  form and substance sa t i s fac to ry  t o  A ID ,  evidence 
that  i t  has designated an Officer-in-Charge a t  the leve l  o f  Manager o r  
higher t o  manage the pro jec t .  

7.1.4. P r i o r  t o  the f i r s t  disbursement under the Grant, o r  t o  the 
issuance by A I D  o f  documentation pursuant t o  which d l  sbursement w i  11 be 
made, f o r  the I n d u s t r i a l  Development Bank of I n d i a  component o f  the 
pro jec t ,  the IDBI sha l l  fu rn ish  t o  AID, i n  form and substance 
sa t is fac tory  t o  A ID ,  evidence t h a t  i t  has designated an Officer-in-Charge 
a t  the leve l  o f  Manager o r  higher t o  manage the pro jec t .  

7.1.5. P r i o r  t o  disbursement o f  p ro jec t  funds t o  PFC f o r  ass1 stance t o  
any State E l e c t i c i t y  Board (SEB), an Operational and Financial  Act ion 
Plan (OFAP), du ly  approved by PFC, w i  11 be required o f  t ha t  SEB. 
Exceptions t o  t h i s  are: (1) p ro jec t  funds may be provided f o r  the 
preparation o f  an OFAP o r  fo r  environmental analysis re la ted  t o  the 
preparation o f  such an' OFAP, subject t o  p r i o r  w r i t t e n  approval by A. I .D. ; 
and (2) p ro jec t  funds may be provided f o r  short-term technical  assistance 
and t r a i n i n g  f o r  any SEB as determined necessary by PFC; and ( 3 )  other 
exceptions as the Par t ies may agree i n  wr i t i ng .  

7 . 1 . 6 .  PFC w i  11 es tab l i sh  procedures f o r  the contract; ng, commodity 
procurement, accounting and payment ve r i  f i  cat ion. A I D  w i  11 review and 
document these procedures w i th in  one year o f  s igning the Agreement and 
make recommendations where def ic ienc ies must be corrected t o  meet AID 
requirements. 



The Pro ject  Grant Agreement w l l l  contaln covenants I n  substance a3 
f o l  lows: 

7.2, l .  ID01 w l l l  create and malntaln I n  operat lon f o r  the l l f e  o f  the 
Pro ject  a  Pro ject  Revlow Comml t tee ,  chalred by the IDBI, t o  provlde 
ove ra l l  guldance and approve a1 1  major Pro ject  A c t l v l  t l  es p e r t a l n l  ng t o  
IDBI component o f  the pro jec t .  

7.2.2, PFC w l l l  create and malntaln I n  operat lon f o r  the l i f e  o f  the 
Pro ject  a  Pro ject  Revlew Comml t tee,  chalred by the PFC, t o  provlde 
ove ra l l  guldance and approve a1 1 major Pro ject  A c t l v l  t l e s  per ta ln lng  t o  
PFC component o f  the p ro jec t  , 

L 2 . 3 ,  IDBI w l l l  prepare annual plans per ta in ing  t o  ID81 component o f  
the p ro jec t  f o r  PRC revlew and approval, f o r  u t i l  l z a t i o n  o f  the AID Grant 
f o r  the succeedlng twelve months, 

7,2,4. PFC w l l l  prepare ann, a1 plans per ta in ing  t o  PFC component o f  the 
p ro jec t  f o r  PRC revlew and approval, f o r  u t l l  i z a t l o n  o f  the A I D  Grant f o r  
the succeed1 ng twelve months * 

7.2.5. IDBI and PFC w i  11 make a l l  t r a i n i n g  and rece ip t  o f  a l l  technical  
assistance under the Pro ject  avai 1  able t o  the1 r personnel w i  thout  regard 
t o  gender. 

7.2.6. IDBI and PFC w i  11 exercise every reasonable e f f o r t  t o  requ i re  
t h a t  each o f  t h e i r  personnel o r  other government personnel t ra ined under 
the Pro ject  t o  work i n  a c t i v i t i e s  re la ted  t o  the Pro ject  o r  i n  a c t i v i t i e s  
approved f o r  f inancing under t h i s  Pro ject  Agreement, i n  Ind ia,  f o r  not  
less than three times the length o f  h i s  o r  her t r a i n i n g  program. 

7.2.7. The Par t ies w i l l  es tabl ish an evaluat ion program as p a r t  o f  the 
pro jec t .  Except as the  Part1 es otherwise agree i n  wr i t i ng ,  the program 
w i l l  occur a t  l eas t  twice dur ing the implementation o f  the Pro ject .  
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studies ! !repnrts ! 

! ! ! Industry associatinns 
Pol icy-or iented studies ! A  ser ies  of 10 studies conducted ! !take ac t i ve  i n t e r e s t  i n  

!and disseminated, ! !energy conservation 
! ! ! 

Plant  l i f e  extension !one deaonstration u n i t  establ ished ! ! 
demonstra t i o n  ! f o r  demonstratino l i f e  extension ! ! 

!me thadalogy ! !Users arenable t o  aud i ts  
! ! ! 

Enerqy end-use e f f i c i ency  ! ! ! 
compon?nt : I * ! ! 

! ! ! 
Pr i va te  sector engineering !Key personnel o f  70 f i r n s  t r a i ned  ! ! 
consultancv firfas t ra ined i n  ! i n  e n ~ r g y  consu l t ing  ! ! 
energy management and prov is ion  ! ! ! 
of  diagonst ic instruments f o r  ! ! ! 
conduct. o f  enerpy aud i t  ! ! ! 

! ! ! 
Industry associat ions !Conduct o f  a t l eas t  50 norkshopsl ! ! 
strengthened t o  provide energy ! s e n i n a r ~  and anareness prograns on ! ! 
services !nat ional  basis ! ! 

! ! ! . 
!Provis ion of consul tancy services ! ! 
! t o  industry as and nhen requested ! ! 
! ! ! 

Energy Service Companies formed !Minimum o f  one ESCO foroed ! ! 
! ! ! 

Loan p o r t f o l i o  design o f  energy !A0 p ro jec t  repor ts  prepared ! ! 
conservationlcogeneration ! ! ! 
pro jec ts  ! ! ! 

! ! ! 
Coqenera t ion  and nas t e  heat !3 u n i t s  establ ished and v i s i t e d  ! ! 
recovery demonstration u n i t s  ! ! ! 

! ! ! 
Pol icy-or iented studies !A ser ies  of s tud ies  conducted and ! ! 

!disseaina ted ! , ! 



NARRIT IVE 0UHHARY !OBJECTIVELY VERIFIABLE !HEAH3 OF VERIFICATION ! IHPORTANT ASSUflPTIONS 
! INOICAIOR9 ! ! ---.---..-,--.--.. --.--.-.-------1-------------...----.--.-----*------19-----"--.---.--.-----------1-------------------------- 

! ! ! 
ltlPU19 ! IHPLEHENIITION lARGE19 ! ! 

! ! ! 
USRID grant - 120,OH !USnlO - Tn, t ra in ing,  coanodit ies, !Honi tor ing reports, !A10 and Ofll provide 

!studies, consul tancy etc.  ! f i n a n c i a l  statenents, f i e l d  ! inputs  on a t i n e i y  basis 
001 6 p r i va te  sector - $b,bH !WOIIPrivate Sector-Personnel cost  ! v i s i t s  etc, ! 

!of  IDBI and PFC counterparts, ! ! 
BREAKDOHN ! f a c i l i t i e s ,  i n te rna t i ona l  t r ave l  ! ! 

!cost o f  Indian ua r t i c i pan ts  e tc  ! ! 
! ! ! 

Energy Supply Cosponen t ! ! ! 
! 

USAID - 14H ! 
1.1, s,Sfi, r r a i n i n g  !,H, ! 
C o ~ a o d i t i e s  O,BH, Ada in is t ra t ion  ! 
0.91, Contin and l n f l a  2.1H ! 

! 
r jOl  - 4,bH ! 
1.1, 1.5, Training 1.9, ! 
Connodities O,lH, Ado in is t ra t ion  ! 
0.4, Contin and I n f l a  0,Bfl , ! 

I 

Energy end-use component: ! 
I 

USnID - bfl ! 
1.1, 2.61, Training Q.bH,, ! 
Comnodities 1.8, Pro jec t  ! 
Adain 0.1, Cont in and I n f l a  0,9 ! 

! 
GO! - 2H ! 
1.1. lH, Training O,lH? ! 
Coanodities 0,5H, Cont in and ! 
I n f l a  0.4H ! 

! 



ACTION: AID-3 INFO kMB DCM P3L ECON-2 S C I  j'AS j'CS ( 1 0 )  

CUPEVZCZCNE0991 21-AUS-9fl TOR: 2 0 : 3 2  
00 RUEflNE C N :  a1461 
DE RIJXRC H8375 2322fl413 CfIRG: AID 
Z N R  U U U U U  2ZM DIST:  AID 
0 M20422 A U G  90 ADD : 
FM SECSTATE WASBDC 

I 

TO AMEMBASSY NEW DELHI I MMEDI AFE 9 7 1  3 
BT 

Proj . 386-0517 
UNCLAS STATE 278375 

E e O .  1 2 3 5 6 :  N/A  
TAGS : 
SUBJECT: INCIA - ENERGY M A N A ~ E M E N T  CONSULTATION AND 
TRAINING (EMCAT) PROJECT ' ( 3 8 5 - a 5 1 7 )  - PP AUTYORIZATION 

RZF:  A .  NEW DELHI 1 8 1 7 7 ;  B)  S T A T Y 1 9 1 7 6 2 ;  C)  NEW 
DEHLI 1 3 9 2 4 ;  D)  NE'# IIELHI 1 4 5 9 8 3  E )  STATE 198529; 
F )  NXW DELHI 14131 

RUREAU APPRECIATES THOROUSB YISSIOM RESPONSE TO ISSUES 
IDENTIFIED DIJRING THE P I  ll REV1 EY FOLLOW1 N"JAST 
MISSION INPUTS ( R E F  A ) ,  ALL P I D  REV1E;W ISSUES HAVE REEN 
ADEQUATELY ADDR3;SSRD. BUREAU I S  PLEASED WITY THE 
MISSION AGRFEMENT wI'TH AID/Y VIEWS ABOUT ESTABLISRIN: 
FINANCIAL, OPERATIONbL ENVIRONMEFITAL AND PRIVATE SECTOR 
CRITERIA FOR APPROVAL OF OPERATIONAL AN1) FINANCIAIl 
ACTION PLANS (OFAPS)  AS A KEY ZLEflENT FOR PROCPEDIN3 
WITU ASSISTANCE TO THE POWER FINANCK CORPORATI3N. 
BUREAU ALSO APPRRCIATES MISSION CONCUSRZWCF (RNP F WITH 
POSITION THAT EMCAT RESOURCES YILL BE AVAILARLE ( A  TO 
SEFS FOR PREPARATION OF OPAP, ( R )  TO SERS WIT11 All  

I 
APPROVED OFAP, AND ( C )  O N  AN EXCEPFI3MAL BASIS  TO ASSIST 
ANT SEE WITH S1CNIFICA.NT ENV IRONMENTAL PROBLEYS TO 
PREPARE ENVIROMENTAI, ASSESSME:NTS/IMPACT ANALYSES. 

RECENT OPBEIINGS FOR A N  INCREASED ROLE OF PRIVATE FIRMS 
IN T~IE'ENERGY SECTOR FUR I N D I A  I S  ALSO ENCOURAGING. 
1 l ISSION SIIOULD CONTINUE ALL EFFORTS TO E N I I A N C E  THE 
PRIVATE SECTOR ROTJE A S  I T  IMPLEMENTS TIIE PROJECT* 
AA/PRE HEREBY CONClJRS WITA THE PID AS SUBMITTED AND 
M O D I F I E C  BY A B O V E  NEW DELRI  CABLES A ~ V D  DELESATES 
AUTHORITY TO THE MISSION DIRECTOR TO AIlTHORIZE THE 
PROJECT FOR A% FY98 OBLIGATIDN. EAGLXBURSER 

TDE-3 
? 

INFO: 

PDPS 

UNCLASSIFIED STATE 275375 
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ACTJON AID-3 INTO AMB DCM FAS FCS S C I  

RZCZCNEI * ,, - J 

0 0  RUEHC 
DE BUEHNE # 8 1 7 7 / 8 1  222 ** 
ZNR U U U U 1 l  ZZH 
o 101158~ nua 90 
FM AMEYBASSY NEW DELBI 
TO SECSTATE WASHDC IMMEDIATE 0898 
BT 
UNCLAS SECTION 01 OF * NEW DELHI 18177 

A I D A C  

FOR ANE/PD, ANE/SA, DONNA STAUFFER 

NEW DELHI 181?7/01 

E . O .  1 2 3 5 6 :  N / A  
SUBJECT : E N E R G Y  M A N  A C E M E N T  C O N S U L T A T I O N  A N D  T R A I N I N G  
(EMCAT) PROJECT 3 8 6 - 0 5 1 7 - P I D  ISSUES 

REF: A)  STATE 191762 - B) NEW DELHI 1 3 9 2 4  - C )  NEWDELHI 1459@ - D )  STATE 168599 - E) NEW DELHI 1 4 1 3 1  

CLASS : UNCLASSIFIED 
CHRGE: AID 06/09/90 
APPRV: DIR ( A )  :DBPFEI FF 
DRFTD: TDE: RWEECRMAN :80 
CLEAR* 1 TDE:NVSESHADR1 [J 

2 ! PDPS: AS1 SSON 
3 )  PDPS:SFREUNaLIC 

DISTR:  AID 

1. SUMMARY: THE PURPOSE OF T H I S  MESSASE I S  TO RESPOND TO 
PARAS 3 AND 4 OF REF ( A ) .  REF ( B )  RESPONDED TO PARA 2 
OF REF ( A )  A.ND TO PROCUREMENT ISSUES RAISED IN PARA 5 OF 
REF ( A )  AND IN REF [ D ) ,  THE I N I T I A L  P I D  GUIDANCE 
MESSAGE. USAID HAS THUS RESPONDED TO ALL THE I S S U E S  
RAISED BY AID/'# IN THE P I D  REVIEW PROCESS AND REQUESTS 
A I D / W  CONCURRENCE AND DELEGATION OF AUTHORITY TO 
AUTHORIZE THE PROJECT IN T I E  FIELD FOR FY 90 OELIGATION. 
E N D  SUMMARY. 

2. REP ( A )  PARA 3: CRITERIA FOR APPROVAL OF OFAFS. 

A) THE PURPOSE OF THE OPERATIONAL AND FINANCIAL ACTION 
PLAN ( O F A P )  I S  TO CREATE A FRAMEWORK FOR THE ACHIEVEMENT 
OF LONG-TEFM FINANCIAL STABILITY OF THE STATE 
ELECTRICITY BOARDS ( S E R S ) ,  AS A NECESSARY PRECONDITION 
A N D  BASE FOR OTHER SYSTEV IMPROVEMENTS. I T  I S  
UNDERSTOOD BY THE POWER FINANCE CORPORATION ( P F C )  A N D  
THE D O N O R S  THA? R E V I E W  OF OFAPS MUST I N C A G E  S U F S T A N T I V E  
ISSUES AND MUST INVOLVE HARD NEGOTIATION TO AVOID A 
"BUSINESS AS USVAL" OU'PCOVE. THE OFAP MECHANISM WAS 
CREATED TO SET THE STAGE FOR SUCH NEGOTIATIONS. 
B) MISSION HAS DISCUSSPD TEE QUESTION OF CRITERIA FOR 
APPROVAII OF OFAPS WITH WORLD BANK AND FFC THERE I S  
FULL AGREEMENT THAT THE PASIC CRITERIA JIOTED REFTEL ( A ) ,  
I .E. FINANCIAL, OPERATIONAL, ENVIHONMENTbt AND PRIVATE 
SECTOR 9 0 L E  WILL BE INCLUDED. THE DETAILED L I S T  OF 
CRITSRIA WILL BE DEVELOPED IN CONJUNCTION WITH 
FINALIZATION OF THE WORLD'HANK PFC CREDIT,  NOW I , N  
PROCESS. 

UNCLASSIFIED NEW DELHI 1 8 1 7 7 / 0 1  

; TDE-3 ,,, 
\ 
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PDPS 
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CHRON 



UNCLASSI PIED NEW DELHI 181?7/01 

S )  U S ~ I D  W I L L  R E V I N W  L N D  C O M M E N T  ON O I A P S ,  BUT A P P R O V A L  t 

WILL RE OIVEN OR WITHHELD ONLY BY PFC . DONOR REVIEW AND 
COMMENT WILL fIOWEVER CXEARLY PLAY A MAJOR ROLE 1N PFC'S 
REVIEW, SINCE A MAJOR PURPOSE I S  'PO*QUKLIFY THE SEES 8'OR 
EVENTUAL DONOR SUPPORT A KEY OBJECT I VE OF USAID-FUNDED 
TA 6 TRAININQ UNDER EMCAT I S  TO STRENQTHEN PFC'S ABILITY 
TO CONDUCT A FiIGHLY PROFESSIONAL REVIEW AND ALSO TO 
ASSIST SEAS IN PREPARING GOOD OFAPS. WE EXPECT THAT 
STAFF OF THE CONSULTANT .COYSORTIUM (TO BE CONTRACTED FOR 
PROVIDING SERVICES TO P F C )  W I L t  PROVIDE MAJOR INPUTS FOR 
THE OFAP REVIEW PROCESS. HOWEVER, $OR I T S  INDEPENDENT 
OFAP REVIEW, MISSION HAS ON I T S  STAFF AN ENGINEER WITH 
OVER 1'7 YEARS EXPERIENCE IN THE ENERGY F I E L D  IN I N D I A ,  
AS WELL AS STRONG FINANCIAL ANALYSIS STAFF,  AND I S  
PREPARED TO SUPPLEMENT THESE CAYABILIT I E S  IF/WHEN 
NECESSARY WITH ANOTHER ENERGY S P E C I A L I S T ,  FOR WHICH AN 
FSN POSITION BAS ALREADY BEEN ESTABLISHED. 

3. REF ( A )  PARA 4: PRIVETE SECTOR ROLE. 

A )  AS REPORTRD IN REF ( c )  , THE GO1 ENERGY MINISTRY HAS 
RECENTLY PROMULGATED A NEW POLICY WHICH AUTHORIZES A N D  
ENCOURAGES PRIVATE SECTOR, INVESTMENT IN NEW GENERATING 
PLANTS. THIS  POLICY FORMAL1 ZED WHAT WAS ALREADY A 
STRONGLY EWERGING TREND OF STATE-LEVEL EFFORTS TO ENGAGE 
PRIVATE SECTOR RESOURCES I N AMELIORATING THE POWER 
C R I S I S  A N D  CLEARLY SETS T E E  S P A L  OF A P P R O V A L  O N  BROAD 
INVOLVEYEIJT OF THE PRIVATE SECTOR IN ELECTRICAL ENERGY 
SUPPLY INCLUDING COGENERATION. 

B )  IN KEEPING WITE ITS PAST EFFOPTS, WORLD BANK IN 
RFVIEWING POWER IVVESTMENT PROGRAMS FOR A GIVEN STATE 
(INCLUDING SEES AS REFLECTED IN THE OFAP) WILL GIVE 
CAREFUL ATTENTION TO TH3 POTENTIAL FOR PRIVATE SECTOR 
GENERAT ION/COCENERATION I N TERMS OF EFEIC IENCY, 
LEAST-COST PLANN ING, AND T I E  MOBILIZATION OF RESOURCES 
IN VIEW OF SEVERE PUBLIC SECTOR FINANCIAL CONSTRAINTS. 
PFC HAS AGREED THAT OPAPS WILL INCORPORATE REFERENCE TO 
POTENTIAL FOR GENERATION/COGENERATION BY THE PRIVATE 
SECTOR. INCREASINGLY, WE EXPECT THAT T H I S  PERSPECTIVE 
WILL ALSO INFLUENCE THE WOBK OF TH3 CENTRAL EI-FCTRICITY 
A U T H O R I ~ Y ,  INDIA 'S POWER PLANNING AGENCY. 

C )  THE MISSION CERTAINLY CONCURS WITH THE PRIVATE SECTOR 
THEME IN THE ENERGY END-USE/CONSERVATION COMPONENT A N D  

. 
UNCLASSIFIED 
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'HAS I N C O R P O R A T E D  T H E  P R O V I S I O N  OF T E C A N  I C A L  A S S I S ~ A N C E  
AN'D OTHER INPIJTS TO THE PRIVATE SECTOR VIA THE 
'NDUSTRIAL DEVELOPMENT BANK OF I N D J A  ( I ' D B I )  TO FOSTER 

' COGENERATION DEVELOPMENT, UNDER T H I S  COMPONENT, EMCAT 
WILL ALSO WORK CLOSELY WITH, INDUSTRIAL A S S O C I A T I O N S  TO 
PROMOTE COGENERATION, THE PI  S S I O N  VIEWS COGENTRATION AY 
THE BRIDGE BETWEEN THE SUPPLY AND DEMAND S I D E S  OF THE 
INDIAN E N E R G Y  EQUATION, EMCAT I S  INTENDED TO LEVERAGE 
MDB LENDING WITH A KEY O B J E C T I V L  OF CREATING THE 
I N S T I T U T  I O N h L ,  P R I C I N G  AN I&! TECHNOLOGICAL " E N A B L I N G  
ENVIRONMENT FOR S I G N I F I C A N T t Y  EXPANDED COGENERATION IN 
I N D I A .  

4 .  WITH T H I S  RESPONSE TO REF ( A ) ,  MISSION B E L I E V E S  I T  
HAS COMPLETED I T S  RESPONSE TO ALL I S S U E S  R A I S E D  BY AID/W 
DURING P I D  REVIEW. ANE/PD I S  REQUESTED TO OBTAIN 
NECESSARY A ID/W CONCURRENCE AND DELEGATION O F  AUTHORITY 
TO AUTHORIZE THE P R O J E C T  IN THE F I E L D  FOR F T Q 0  
OBLIGATION. WE WOULD A P P R E C I A T E  REPLY ASAP. CLARF 

N N N N  

U N C L A S S I F I E D  NEW DELHI  18177 
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(9)  O R I O I N :  A I D - 3  INFO AMB DCM POL ECON-2 S C I  ;AS 
9 

' VZCZCNEI * , 
, R R  RUEHC 
' DE RUEHNE M4590 177 ** 

ZNR U U U U U  Z Z H  t 4 

R 2 6 0 5 4 a Z  JUN 921 ZFD 
' , -  FM AMEMBASSY NEW DELKI t 

TO SECSTATE WASHDC 8757 
i .  9 T 

UNCLAS NEW DELHI 1 4 5 9 0  

AIDAC i '! .. , 

E.O.  12356: N / A  
. SUBJECT:  EMCAT: PRIVATE SECTOR POWER 

1. AT A PRESS C3NFER'ENCE FIELD ON JUNE 2'6,  1990, THE 
MINISTER OF PO1dER ANNOUNCED TAE F3LL3WING CAANlES IN 

! " G O V E R N M E N T  P O L I C Y  DESIINED T O  E N C O U R A J E  I N V E S T M E N T  n r  
PRIVATE SECTOR FIRMS (DOMESTIC AND F ~ R E I G N )  IN TITE 
6LX CT R I  C POWER SEC TOR : 

CLASS: U N C L A S S I F I F D  
CliAR3: AID 6 / 2 k / 9 0  
APPRV: D:RNBhKLEY 
DRFTD: D:RNBAKLPP :CK 
CLEAR1 P D P S / P D I : A S I S S O N ,  
DISTR:  A I D  
O R J I N :  OCR 

a-- PRIVATE SECTOR FIllMS M A P  31N A N D  OPERATE GENERATINS 
STATIONS AND SELL TflE OUTPUT TO EXISTIIJG PUBLIC 
U T I L I T I B S .  

PROJ . 386-0517 

-- PRIVATE SECTOR FIRlYS Y A Y ,  IN ASSOCIATION rkITi1 
Z X I S T I N S  U T I L I T I E S ,  OWN AND OFERATE ELECTRIC 
DISTRIBUT ION COYPANT ES. 

-- A RATE OF RETURN ,ON EQUITY OF F I V E  PIRCENT ABOVE THE 
i?ESERVE BANK O F  INDIA'S S P E C I F I E D  RATE WILL BE ALLOSJED 
( COMPARABLE TO TIIE FEDERAL RESERVE'S DISCQUIJT RATS; THE 
CURRENT S P E C I F I E D  RATE I S TEN P E R C E N T ) .  

-- EACH L I C E N S E  GRANTSD V I L L  RE VALID FOR 3a Y E A R S .  

-- COYPANIES INVESTING IN ZLEZTRIC P3YER YILL B E  EXPYPI' 
FROM THE FROVISIONS OF T H E  13V3P3LIES AND"RRS1IRICTIVO 
TiiADE -PRACTICES ACT. 

-- THE DEBT/EQUITY RATIO ALLOWED il1L.L R E  FOUR TO ONE, 
WITY A STIPULATION THAT ( A )  THF: P R O M ~ ' C O R ' S  'INVESTMENT 
EUST B E  AT LEAST 11 PERCSNT AND ( B )  NO MOBE THAN 40 
PERCEIJT OF TOTAL INVESTYB\JT CAN R E  RAISED FR3Y 
G O V E R N M E N T  O Y N E D  F I N A N C I A L  I NsFIrur I ~ N S .  , 

-- E L ~ C T R  IC ITY "SALES T 3  S T A T 3  E L P S T R I C I T P  BOA9DS WILL 
". 9% BASED ON A TWO-PART T A R I F F .  

-- A S I N G L Z  CLEARAV CE POINT WILL BE ESTABLISHED FOEi TYE 
.-, PROCESSING OF A P P L I C A T I O N S .  

, . 2. O N  J U N E  21,  199a, B3TA MAJOR IYDIAN CHAIYBERS OF 
COMMERCE ( T H E  ASSOCIATION O F  CHAM,FERS OF COrlMERCE -- 
ASSOCHAM; AND THE FEDERATI ON, CF 2 HA'YBERS O F  COMMERCE 

, A N D  INDUSTRY -- F I C C I )  E N D O R S E D  A N D  SUPPO.PTED THE 
C.  ; 

CHRON 



CHANCZTI, ALS3,  ON '1'1iUitSi:lAY S B A i t 3  I'IrICES f'i7 T i i d ,  ?9JP 
YRIVATZ SECTOR POWFR ,C3MPANIFS 9UOTED OEl I N P I A ' S  STOCK 
E'XCHA1,IGES HOSE B Y  ADOUT 2(6 PERCENT, ( P R  IV.ATF, SECTOR 
INSTAIlLFD CENTRATIN3 CAPACITY TOTALS 2,4921 I 4 1  WITH A! 
ADDITIONAL 725 MV UNDER CONSPRUCI'IOH; AND A S I O N I F I C A N T  
NUMBI;I OF IHISIA 'S C3N SU>!ERS ARE S U P P L I E D  BY PRIVATE 
SECTOR POWER C O E I P A N I E S )  . 
3, COMEEWT: TI19 CAANGCES LOOK GOOD, BUT IT i J I L L  B E  
IMPOR'PANT TO TAKE i\ UARD LOOT AT THE D E T A I L S *  FOR 
EXAMPLF, ABOUT 40 PERCENT OF TRE DEBT FIIJANCI K3 WILL 
NEED TO BE RAI S F 3  FROM THE MARKZT J ~ R O U O l l  B 3 V D  1SS;JES , 
W H I C H  M A Y  R E Q U I R T  A TWO TO Ti'IREFI PFIR,CXliTASE 1KCREP.SE Ih' - 
CUFlRElJT YARXET RATES I N  ORDTR 1!0 SBLL THE I S S U E ;  A N D  'dl? 
'H'ONDER 'h'liE1 AFR THIll GOVGREIYENT WI L L  ALLOll 'CI!ESE KIGZEH 
BATES T C  B E  DEDUCTED PS EXPYNSES '&KEN CALCULAT'ING RATPS 

' OF RETURN. ALSO, WE: WILL N2FD r0 S X E  rJHPTI,IER TliF gU3TE 
S I  NGLE CLEARANCE P O I N T  UNQUOTE WILL P.CTUI\LLP SPEED UP 
THE PROCE'SS OR WORK AS JUST ANOPJTR DUREAUCHATIC 
l I U R D L E .  CLARK 

U NCLAS,SI FIED NTVDELI!I 31453d 



ICLASSI  F'I ED N E l ~ l n T L l l  I  1131 

('I;) O I I ~ D I N :  AID-3 I Y Y O  A M H  PCM POL ECON S C I  F'AS 
I 

, 
V Z C Z C N E I  * 
iih R I J E I I C  
1 l E  ?I,lEIIME U9131 17fl ** 
Z I N R  UIlUUll Z Z l l  CLASS: UNCLASSIFIPD " lf712547, JUN 90 C H H O K :  AID G/29/Pf l  
F 'M AMEMIIA%SY NEW DELI11 A i ' P Y V :  l):RYliAKI,F:Y 
T O  SECSTATE WASEDC 8402 I)RF"rI): n:lINbhr(LF;Y : C K  
YT CT, B A R  : htON F: 
U N C L A S  N G Y  D E L H I  14131 I S :  A I D  

OHCIN: OCR 
A 1  C A C  

PROJ . 356-051 7 
FCF. U A A / A N E  REESE FROM EAKLEY 

F.O. 12;'156: N / A  
EUljJECT: PVCAT GUIDANCE 

!jFF': ( A )  NEW DELSI  13924 ( E )  STI\,TE 191762 

1. FURTHER TO P A R A C P A P H  SIX OF REF ( A )  AND IY 
I?CC@RCANCE. WITH CI!IDANCE PROVIDED IF1 HEF (B), PLEASE I!E 
ADVISED TllAT WE HAVE REACHED AGREEMENT WIT11 WORLD R A N K ' S  
NEW DE;LI!I OFFICE TAAT\NI?ITHTq I T S  F1!N1;S NOR OUS 
TE;CllrJICl!L ASSISTANCE WILL BF USED FOR LIFE EXTErJSION 
ANALY S I  E/RE'hAFILITAT ION 02 EXISTINI:  ASSfTS OF ,STATE 
F.LFC1'RICITP ROARZIS T H A T  DO NOT ?IP.VR AN APPROVED 
OFERATIPNATJ AND FIqANCIAL PLAY ( o F A P )  . PURSUANT T O  
I'liA'F 4C5KE!/Il?N'?, YE H9'IE TESYINATFII EIXGO'I'I AT.IONS 'VIITH 
C F X F R A L  ECXCTRIC FOR 1T.S RRVIRW OF THE TALCI!ER 
'l'!IERPAL P t Y F P  STATION 1111 THE STAT3 CF C R I S S A ,  S I N C E  I T  I S  
UfJLIKFLY ' IYAT TYE ORISSA S T A T E  ELECTRICITY B09RD WILL EE 
A.I.LF. TO PFOVIDF, .4N ACCPPTAE1.F: OFAP I N  TYE F'ORESEHARItE 
FIJTUfi t .  CT,4RY 

TDE 
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4 

OQ RUEHC 
1:'' l i l l P H N E  # 3 Q 2 4 / a 1  109 # c  

42WR UUUCll ZZ!! 
O i S l k ? i Z  J1JN Qf l  

!?Y AMEMSASSY NEW D E L H  I 
PO S K C S T A T F  X A S H D C  I Y ~ E D I A T E  93aa 

UFiCLAS SECT ION 0 1  OF @ 2  NEW PELHI 13924 

CLASE: l I N C L I \ S S I F I ~ D  
C H ~ I I ?  t !ID e / i m a  , 
A PPII'J I D t R N  BF KLEY 
DRFFD: C8HNBAKLEV:CK 
CLfS1Ail: 1. PDPS:T'IPFIOtiBY 

2 .  P D P S / P D I  :AS1 FSuJ  
3 ,  TDEtRf lRERRI  

D 1 S r P . t  AID , 
ORZI IJt OCR 

PRQJ , 386-0517 
FO3 DAA/AHi: W E S E  FR3Y R A Z L E Y  

1. TPAtJV '!'I!' FOR ?'Ilk: N I C t N C F  AND C L P . R I F I C A I I 3 N  
PI'OVIDFD B Y  RFFTEL.  'dl? RAVE INFORMEI) mHF VOHLL) SANK 
? H A T ,  S U P J S C ?  T.0 TYk RESULTS OF THEIP. liE;30TIP.TIONS, ME: 
'AILL PROVIDF; ASSISTANCE To T H E  P3JRR FINENCF 
COFIPOFATIOI4 P Y D ,  UNl 'ER (;ONDITICIJS S T I L L  U N D E I !  RFIVIi3, 
TO SELECT 3 t  S V A T F  RLF~C'CRICITY B O A R D S  (SEB ' s )  . 
k . GI VEN T!IE MAGlJI rUDE OF TPE INFORYATION REQUESTFD,  
'd9 WILL RI. .SPCND TPR3U"r A  S E R I E S  OF CPBLFS AS THE 
tAA ' IF , i I  I A L  I S  DiV FLOP F'C. T H I S  ChPL E REPHFSRNTS OU9 F I R S T  
IiES FONSI'. 

3 .  CCKTRACTING YETHq31 ALL ASSISTANCE VILL BE 
OSTAINEI! THIiOU3 fi E'U1,L A N D  OPEN C3MPFl'ITIDN ALTHCU39 
TBgRE COULD B E  I N S T A Y  CES W H E R E  S3?3 SOIJRCE PROCUREYENT 
EAT 3E THE 9NLP F E A S I P L F  OYTI3N. FOR EXAMPLE, Till? 
ANALYCIC, OF A USXD VESTING90JSE:  TG S E T  YAY REQUIRE A N  
E X f  ERF TROW W3STINIJY3USE. 

uv 
4. AS WE E X P L A I N R D  IN NRd DELHI  12631, V F  HAVE S T I L L  
NOT DECIDBT! VAETHER I T  WOULD B3 DESIRABLE TO OBTAIY ALL 
OF' T F E  SERV ICES FROlYl A CONSORTIUY OF FIRMS -- THAT 
'rCULD B E  SELECTED TPP.CU3H FULL A N D  OPPN COMPETITICIfl -- 
09 TC 3 E T A I N  THE S E R V I C E S ,  AS NEEDED, THRSUGH 
INDIVIDUAL PROCURFMIINT ACTIOAS BACH OF YHICH WOULD B E  
SSLZCTED THROUGH FVLL AND OPEN COMPETITI3FI.  T H E  FORYkR 
MLTH3D ALLCWS FOR L E S S  PAPSRW3Rv LND T H E  AEILITY TO 
RLSFOND RAPIDLY TO NBF'DS AS T R E Y  EVERGE, B U T  COULD 
RESULT IN SOP9 A C T T V I T I E S  B E I N G  C3V6RED BY LESS THAN 
F I R S T  RANK C'INSULTR NTS. THE LI\TTER, dl11 LE BEING MJCH 
VORF CUVBE'PEOYF, WILL (GENERALLY) ENSURF; TBRT ALL 
E X P F R T S  ARS OF H I 2 P  QUALITY. 

5. rJP ASSUYE' PARAS TYREE AND FOUR ABOVE SATISFY A I D / N  
C O N C E R N S  ON 'TBIS P O I N T .  

PDPS 
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d. u3fle nF T4 FUtjCIP F3R L l t E  L X T F N S I 3 N  ANALYSES P3P 
RP'B'E ' k ' IT t l?ZI~  All A P Y P ' C V R D  OY PHhT IONAL A N D  FINANCIAL 
hC"'10N ? L A Y ,  h S  YE~ITI3 'J 'R YREVIOU9&Y9 THbnE ARP M 3 R C  
Tt!FN kCG1 P3'rlKX STAT1I)IJS I N  I N P I  A ,  MOSF OF' WIIICH RFJUIRF:  
j l lHA9ILITl rTI@N -- SCclF" YINgF! AdtD 90MI )  VAJORe O I V l l f J  Ttih 
SSAFICITV OE CAPITAL TO PINAYCE N!:W F A C I L I T I E S ,  T:IP 
) 1311TP k I V r - Y E 4 R  PLAN, # N O #  IN DRAFT, PLACE9 BYPHASIS 81; 
PFFICIRNCY -- FPPECIA1,LY IMPROVFMENTS I N  TtlE OPHHAS'INI 
PFRP'IRMPNCE OF E X I S T I N 3  ASSETSe 9VER T H F  NEXT FEW 
Y E ,APS,  APFYCF1MAIF;LY 1'RN f l I  LLION U e S .  DPLLARS V I L I ,  RE 
DTV?I'PD T O  IMPRCV IY? Ti1 7 PEHFOR?l6?4CE 3F THE: YXI S T I N J  
POWER S TAl'I nYF. M3S' l '  OF. T EF, PIN A N  C I  4L RRSOUHCES F 9 R  
'!I!)SE !!FHA31 L l T A T I 3 r J 8  IrlTIiL R E  PROVIDFD kITHER FROF? 
IVTCRNAL CASH (IENLRAfIONS OF FPF' S ~ B ' S  OR FROq 
E';UIIY/lZAN I N J E C T I C H S  FROPI l! tlE: S I A ' P E  clOVk.RVY1ENTS, 
dGRLO 3!NK AND ADB E l I N D Q  WILL,  OF C O U E f E ,  R E  AVAiLASLE 
f3R A ;'AFT 3F T H I S  F F F I ) R T ,  A S  % I L L  'Ttl'i: FUNDS F R O M  
OTt!f  H D3NOR ASENCIES.  Pf!T I S  AID/W M U S T  rV3#, I N P I A  
?RlVIDE' .  NI?l7?Y-FIVk (95 )  ~ E R ~ E N T  OF 118 DLV lLOPMFNT 
14F93URCFlS FROY I T S  "id14 SAVIfJ3S A Y D  OILY DEPENDS OhS 
F ? l E I 3 N  S A V I N W  FOR hDOUT FIVF'  ( 5 )  PERCENT, 31 WHICB 
T Y S  COMBINFD ASSISTPYCN F P O H  THE V3RLD E A N K  AND ACE 
RBFRESJNTS CtiL? AFnVr T'rlO ( 2 )  PEHCXNT (3R AROUT 
TFII ETY-TH PFt '  PFRCEN T CE'] T H E  E'OREI ON FINANCIAL FLOYS ) 
'Sf!lJS, LIY I T  IN3 OUR ASS I.STA NCE IN lIiE R~~HABI L I T A T I O N /  
11 fE EXTENS 1ON"ARoA WILTt SFVERELY L I Y I T  UaSe  
Pli3CIIRBMENTe WHILE W F '  DO NO'T BAVF FIGllHES ON THE 
4MOrJ!lT O F  PR3CUREMEVT WHICH WILL BE LOST I F  d E  DO N3l' 
P A f i I I C I P A T E  IN T Y I S  A C T I V I T Y ,  WE :AN, C I T E  THF A C T I V I T I  

, V E  ARE NOY NE30TIATIN' l  WITH GENERAL ELECTRIC AS A N  
E.I(AilFIE; TIIAT I S ,  TRE TALCRER TSERMAL FOVE9 P R O J E C T ,  
1T I S  LOCATPD IN TPEl STATE OF O R I S S A ,  VBICH I S  UNLIKELY 
TO HA!'E AN APPROVFD 3 F A F  I N  T B E  NEAR FUTURX ( Y A P B E  
tlEVER). T!!E TS UNITS A R E  FH3F SENERLL ELECTRIC 9 THE 
POI LFR I S  FEICY FOSTIR-WHEELER , AND ABOCT HALF 01 TClE 
I NSTRUMFNTAvION I S  FROM U.S. S U P P L I E R S .  G E N E R A L  
ELk'CTRIC :MILL RPVII?'r; TRX NNTIRE PLANT TO DETERMINE WHAT 
E?VIPVKNT/PARTS M V S T  B F  REPLAZED TO ENSURE A LONGER 

9 F L A N T  L I F Z  WII'Ij I NCRTASFD SNeRGY OUTPUT. SENNRAL 
F L I C T C I C ' 5  CCNS T R V A T  IVE FSTIYATE OF U.S PHOCUREMLNT 
TBP.7 VI LL RFSULT ,FHOM Tfl I S  EXERCISE I S  USD. TEV 

I. Y I L L I 9 N e  T U I S  LSTIYATE C9N R E  SONFIRYED R Y  M R .  J e  

CAliE, MANAGFR, INTFFNATIONAL SALkS SUPFORT,  OR M R .  J e  
PERRY, Bf! PR3?JIIAFIS, AT 3 ZNERAL E L E C T R I C ' S  SCHENECTADP 

.$ 3 F F I C 6 .  LASTLY ,,PARA TWO OF REFTEL S T F T F S  THAT DENY I NG 
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AID F U N D ?  FOR ?HI! lr CTIVITY JOrE AVO1 8 9  .SUPPORT 'TO 
UNJUSTITIABLb P i l O J t C T 5  UNqUO 8 11, PLEASE BL ADVISBP P I A T  

I 'k& ARF NOT DIlCUS91tJ3 NEW P R O J E C F S  PER SP, BUT ONLY F H l l  
' R E H  A B I L ~ T I T I O Y  Or LXI S T I N 3  A S S E T 9 .  1 

7 Y E  'ARE APRIVALLNT 71 THE I S S U E  DISCUSSED IN PARA 
! F I X  ABCVI \SF C4N L I M I T  CUR FUNDS T 3  ONLY THOSE 8 1 A T E 3  
A ~ T K  AH r i ~ m v e n  o r r p ,  BUT T H E R E  W I L L  B Y  A V E R Y  L A R J E  
OVTCRY FRC'tVTHB lN1TUSTRt l P l C H  rJE ASSUMP AID/Y WILL 
I iA'IDLE,  PLli A3k; ADVI SPa  

8 a  301 RDADPLOCRS TO UoSa PR33URFMENTa WR ARE UNSURE 
OF  I!?S1JE BEINlr RAISED H F R E : ,  I N D I A ,  TO OIJP KNOWLRDJE, 
DOES N3T D I S C S I M I N A T f  AflAIIJfT U , S a  0 0 0 D S  PND S I R V I C E 3 .  
IN FACT, INDIAN CQMPANIR8 -- BOPf l  PUBLIC AND F A I V A f E  -- 
HAVE A DEC IPFD PRFFF;RE:NCE FOR U * S  a PROCUREIC1ENT* I HLI A 
l!OES, f l r>Y EVFR, IIAVE A SHORTASR OF FORallrtN HXCPAN:lE PND 
IT 1 5  YUCI! l l A S I l R  FOB A COMPANY 13 PURCllASE 300DS AND 
S E S V I C E S  O F  1VI)IAY O R I ' l I N ,  EVKN I F  FHi?Sh 0 9 3 D S  AND 
SFP.VICES A9F OF A LESPER Q U I L I T Y ,  RAFHF,H THAN WAIT IN 
TY L CUEUE FOR P FORSIflN FKCHAI3F ALLOCATION. ALSO, AS 
191) KNOY, PART OF 1 k D I A ' S  P 3 R C I q N  EXCHANOF RESOURCES 
COVE FROM BILATERAL D3NORlc WITH T I E D  E'OREIGN AID a IN 
THXSE CASES,  T H ~  $ 0 1  T R I F S  T O  IDEVCIFY PRDJECTS 'itIERi: 
T H K  T I E D  RID :AN P E  USED FCONOVIlALLY AND E F F I C I G N T L I .  
A N D ,  'A'? H A V F  BFFN ACTIVE IN CONVIVCING OTHfR DONORS TO 
FINANCE A HI3HER PORTIOY OF LOCAL CURRNCY C 3 S T S ,  
THEREBY HI:D!ICING TFF: TIED PCRFION O F  T f i E  ASSISTAKCP AND 
INCHEAS 1N"J t iPIA 'S FREE FOREISN EXCHAN3E: RESERVES (OJE 
K I S T  NOIAPLF! SI.ICCESS HAS AFRN WITH THEl 40VERWMENT 3F 
JAPAN; $TI* THf QUALITY CONTROL OF BEALTH TECHNOLOSIES 
FQCJY,CT).  LASTLY, P LL dORLD B A N K  ANL AD0 PROCURXMENT 
I S  TYROUS* 1NTERNATIONAL COMPETII ' IVE BIDDING w I T R  
RFPEAT WITH A FI FTFPN ( 15)  PFRCENT PRFEERSNCE E'OR 
DOMZPTIC S U F P L I F R S .  EUP, ASID$ PROM TPF FX I S S U E S ,  T I F  
'AAJOii IMPtDlMFNT Tr? V . S .  YRr3CUREMENF COMFS AT I H E  
PROJECT I)ES IGtJ STAGE 'kg ERF CONSULTANTS CONSTRUCT 

" S P F ; C I F I C A T I ~ ? N S  WHICH YHOVIDE A PREFEIE;NCE FOR 
!'?UIPYINT 3 H O M  T U I R  COllN'IRY OF  O R I 3 I N .  T H I S  PROJECT 
SEEKS TO NESAT E TRIS ADVANTAna PLEASE ADVISE I F  YOU 
N E E D  MORE IIJFORMATICN ON THIS I S S U E .  CLARK 

N N N N  
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D I S T t  AID 
ADD t 

1, APPRECIATE YOUR THOUQHTFUL RESPONSE T O  THE ANPAC 
GUIDANCE ON THE EMCAT PROJECT, AND YOUR CONCERN OVER 
FORTHCOMINO IRRD NEGOTIATIONS. YOU CAN ASSURE THE BANK 
TEAT AID DOES INDEED INTEND TO AUTHORIZE THE PROJECT 
TWIS FISCAL YEAR ASSUMINO THAT THC ISSUES DESCRIBED 
n n o w  A H P  RESOLVED DIIRINO T H E  PP DESIGN.  

2,  APPLICATION OF USAID TA 

RXFTEL A ?A4A 8 IKDICATES ?HAT ( A )  USAID TA SEOULD BE 
AVAILABLE TO EVERY SEB FOR THE PRFPARATION OF A N  
OPERATIONAL AYD FINANC IAL ACTION PLAN (OFAP)  , (B) 
AVAILABLR FOR ALL SRBS WITH A N  APPROVED OFAP, AND ( C )  
P.VA ILABLE TO ALL U T I L I T I E S  FOR ENVIRONMENTAL 
ASSESSYENT/IMPACT HELP A N D  FOR S E B A B I L I T A T I O N / L I F E  
EXTENSION ANhLYSIS. 

PDPS 

ANE CONCURS WITH THE MISSION POSITION THAT OUR TA C A N  BE 

USEEC IN CATEGORIES A AND B. WITH REGARD TO CATEGORY C ,  
i tHILE TBE RATIONALE FOR THE USE OF LIMITED TA RESOURCES q$.g?% 
FCR THIS CATEQORY I S  THAT STATE BUDGET RESOURCES COULD u i 4 $ !  
E l i  USED FOR PROCUREYENTS FROM WHICH 1J.S. FIRMS MIGHT ~l+q 
ZlENEFIT -- THE POTENTIAL FOR TRADE GAINS FROM INDIAN ejr&ilc:~d 

S I A T E  RESOVRCES I S  UNCLEAR, I T  WOULD SEEM THAT TEE @tgiW$$ 

GPFATEST TRADE BENEFITS WOIJLC BE ACHIEVED BY ASSURING A w.?t . l~ t~~H 

LEVEL PLAYING FIELD FOR PROJECTS THhT WILL BE FINANCED , wjfw I: ,t 
E Y  I N T E R N A T I O V A L  COMPETITIVE R I D  WITP IBRD/ADB FUNDS. 
ROT FROVIDING TA TO SEBS WITHOUT AN APPROVED OFAP DOES 
NOT UNDERCUT OUR COLLABORATIVE SUPPORT FOR THE IERD/ADB 

PPL* 
"'.yq 

LENDItlGi RATHER I T  FOCUSES OUR IMPACT AND PROBABLY &;..nM 
AVOIDS SUPPORT TO UNJIISTIFIABLF PROJECTS 3 Y  APP1,YING 
OUR LIMITBD TA RESOURCES IN SUPPORT OF THE IBRD/ADB/PFC r"" 
APPROVED U T I L I T I E S  ( I  . E m ,  .CATEOORIES A AND B )  , WE CAN 

pF% 
ACHIEVE BOTH OUR TRADE AND DLVELOPMENT OBJECTIVES. I F  fvm& 
MISSIOY CONTINUES TO BELIEVE THAT SUBSTANTIAL TRADE "'Ad 

3ENEFITS C A N  BE DERIVED FROM CATEGORY C ASSISTANCF, . 6 9  ~.vi.tm w * y q  . i ;!4 

UNCLASSIFIED STATE 191?62/81 
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PLEASE PROVIDE ADDITIONAL EVIDENCE IN SUPPORT O F  TFIIS 
POINT. 

AYE WOULD FURTHER A O R E E  THAT OUR TA COULD 9E USED ON AN 
EXCEPTIONAL BASIS  TO A S S I S T  ANT SEB WITH SI(lN1FICANT 
ENVIRONMENTAL PRORLEMS TO ,PA EPARE ENVIRONMENTAL 
ASSESShENTS/IWPACT ANALYSIS 

3. CRITERIA FOR APPfiQlJAL O F  OFAPS 

CENTRAL TO IMPROVED SEB PERFORMANCE I S  THE PREPARATION 
OF A Y  ACCEPTABLE OFAP. PARA 5 OF ,REFTEL A STATES THAT 
A N  SEB MUST "SUBMIT AN3,OPESATIONAL AND FINANCIAL ACTION 
PLAN WHICE WILL INDICATE FINANCIAL PROJECTIONS FOR h 
WINIMUM OF IHREE FORWARD YEARS, *LEAST COST INVESTMENT 
PLANS A N D  R E H A B I L I T A T  ION/LIFE EXTENSION PLANS FOR I T S  
EXISTING ASSETS". WHAT' I S  NOT YET CLEAR I S  WHAT 
C P I T E g I A  WILJ, BE. APPtoIED TO APPROVE A N  OFAP BY THE P F C  
!AND BY THE IRRD,  ADR ANT)  USAID) WITHOUT E X P L I C I T  
C R I T E R I A ,  A BUSINESS AS USUAL PLAN COULD RESULT. 
EXAMPLES OF C R I T E R I ~  THAT MIGNT R E  CONSIDERED FOR 
INCLUSION ARE A )  F1,NANCIAL CRITERIA:  EeG 
BSTABLISHMFNT OF SELF-FINANCING RATIOS AND PROGRESS 
T6WP.R.D ACFiIEVING THPli 9 T A R I F F  MOVEMENT TOWARD LONG-RUN 
MARGIN hL COSTS i B )  OPERATIOFJ AL C a I T X R I  A : E *C 
STA%FING/ELECTRICITF SALES RATIOS, C )  INCLUSION O F  
ENVIRONMENTAL IMPACT ANALYSIS; D) PRIVATZ SECTOR 
CPITEEION : E.G * ,  ADEQUATE TREATMENT OF PRIVATE POWER 
GENERATION XQUALLY UNCLEAR I S  HOW USAID APPROVAL WILL 
BE PROVIfED ANC LEVEL OF STAFF INVOLVEMENT T H I S  '#ILL 

4 RFQUl"nE. WIT,$ WE REJtY ON CONTRACTOR RECOMMENDATIONS OR 
KAIYTAIN PFI AII! STAFFER WITH R E Q U I S I T E  TECHNIZA- AND 
FINANCIAL SKILLS?  

4 .  PRIVATE SECTOR ROLE 

AIJE P I D  GUIDANCE CONCLl1DED TPAT INCREASED PRIVATE SECTOR 
INVOLVEMENT IN POWER GENERATIQN CAN BE ACHIEVED THROUGH 
BQTY FROJBCT COMPONENTS. WHILE REFTEL A MENTIONED THAT 
THE OFAP WOULE BE A PERFECT VESICLE TO ADDRESS PRIVATE 
SECTOR I S S U E S  I T  WAS NOT CLEAR THAT T H I S  WOULD BE A 
REQUIRED PART OF TBE OFAP. WE RECOMMEND THAT TBE OFAP 
EXPLICITLY INCLllDE A. SECTION THAT ADDRESSES THE SEE 'S  
ANALYSIS OF THE 2OLE OF THE PRIVATE SECTOR IN POWER 
CF.'MERATIOK (E.C., INDUSTRIAL COGENERATION AND 
INDEPE'JEENT POWER PLANTS SELL14C POWER TO TEE SEBS .' 
TBE IfiCORPORATION OF PBIVATE SECTOR CRITERIA I S  
REASONAPLE AND ACHIEVABLE GIVEN THE GO1 LIBERALIZATION 
AND GRAGIlAL MOVEMENT TO EXPAND THE PRIVATF: SECTOR ROLF 
IN POYFFi GENFRATION . WE ASSUiqB TEE FIISSION CONCURS WITH 
3T 
# I 7 6 2  

Vi%?!.ASSIFIED STATE 1 9 1 7 6 2 / g 1  
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~ I ! R  ~ R I V A T E  SECTOR T H E M E  IN  T H E  IDBI  COMPONENT^ AS WELL 
ANL; W I L L  I N C O R P O R A T E  T A  F O R  F O S T E R I N 0  C O G E N E R P . T I O N  
D E V E L O P M E N T ,  

9 ,  A C T I O N  R E Q I I X S T F D I  C O N S I D E n l N G  TNE A M P L I F I C A T I O N S  I N  
Y O U R  C A H L H ,  WR CONCUR T H A T  I T  W I L L  NOT BE N E C E S S A R Y  T O  
S U P M I T  FORMALLY KEY S R C T I O N S  OF T H E  P P  T O  AID/W F O R  
R E V I E W  AND A P P R O V A L ,  I N S T E A D ,  THE M I S S  I O N  S H O U L D  
S C Y M A R I Z E  AND R E P O R T  R Y  C A i l L E  F O R  OUR C O N C U R R E N C E  M A J O R  
C O N C L U S I O f l S  OF TEE PP DESIGN E F F O R T  IN T H E  F O L L O W I N G  
A S E A S a  C P I T E R I A  TOR USE O F  A I D  T E C I I N I C A L  , A S S I S T A N C E  
F!INDS F O R  THF: P F C  A N D  FOR T P E  S E ' R S  P E Y O N D  T H E  O F A P  
STAGE; D E S C R I F T I O N  OF I B R D / A D E  C R I T ' E R I A  AND A P P R O A C H  F O R  
L T N D I N G  I N C L I J D I N ( Z  C R I T E R I A  F O R  A P P R O V A L  O F  AN O F A P  A N D  
90W U S A I D  W I L L  MANAGE ' I T S  A P P R O V A L  P R O C E S S ;  AND APPROACFl  
T O  F O S T E R I N G  P R I V A T E  POWER O E N E R A T I Q N  I F  T H E  
C O N T R A C T I N G  METHOD S E L E C T E D  IS O T H E R  T H A N  F U L L  
C C M P E T I T I O N ,  T H F  M I s S I ~ N  SAOTJLD A L S O  P R O V I D E  A 
D E S C R I P T I O N  AND R A T I O N A L E  FOR THE M E T H O D  T O  BE U T I L I Z R D *  
FINA?JLY T K 5  C A B L E  S H O U L D  I N C I t U D N  A D I S C U S S I O N  OF 
P C S S I E L E  A01 BOADBLOCICS T O  U S  P R O C U R E M E N T .  F O R  T H O S X  
S F C T I O N S  OF G R E A T  C o M P L E k I  T Y  OR R E L A T I V E  L E N G T H ,  
SL'PPL'EII~NTARY I N F O R M A T  I O N  MIGiIT BE FAXED T O  T H E  B U R E A U ,  

6 F O L L O 1 d I M G  R E C E I P T  OF C A E L E  AND C O N C U R R E N C E  BY A I D / W ,  * 

M I S S I G N  W I L L  B E  D E L E G A T E D  A U T H O R I T Y  T O  A U T H O R I Z E  T H E  
F E O J E C T e  BAKER ' 

FT 
#I762 
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A1 DAC 

FOR AIJE/PI, R .  NACHIRIRB FROM E4KLEP 

E.3, 12355: N / A  
SUBJECT : ENPR3P MANAGEqENT CONSJLFAP 13Y AND TRAI N I N J  
PROJECT (EMCdl')  - P I P  3UIDANZE 

REF:  STATE 16859€! 

GLASS: IJNCLASSI F l  F:l)  
C I ~ R I ~ : :  A I  o 51 J L / ~  
A Y k ' I I V :  A/D:DBT'FEIFFFIA 
DRE'I'D: 1):RYBAlLKY:SK 
CLEAN: 1. T1ilr;:HdI)ECKVlhN 

2. PL~PS:TYAllC~NFY 
3 .  P D P S : A S I S S 3 N  

1)ISi 'R:  A I D  

1. SUMVARY. THf S SABLE RESPONDS PRIMARILY TO I'HE 
COMMENTS A N D  OUESTI3Y S RELATED T3 EIIE aUOTE U T I L I T Y  
COMPONFNT U r l O U O T E  3 F  TflR S U R J E 2 T 8  PROJKCT COVERED IN 
R E F T E : ~ , ,  I T  ALSO R E S P O N D S  BRIE:FI,Y r 3  C M U I E N T S  O N  T J E  
31JOTE INDUSTRJAL ENERGY P F F I  CI ENCI Z 3Ml'OHENT UNQUOTE 
A N D  ON OTIIER CONCERNS SUCfl AS MULFILATEHhL RANI 
P A R T I C I P A T I O N ,  PROCUREYENT RE3ULbF 101 S ,  AND TECHI(! C A L  
ASSISTANCE.  WIT11 T H I S  RESPONSE, US A I D / I N D I A  BELIEVES 
IT HAS ADEQUATELY RESFONDED T 3  CONZERN S 3 F  ANPA2 AlJD 
TIIAT SUBMISSION OF 2UOTE FlIE SJBSFANCE 3F THE F P  i'0 A N E  
FOR REVIEW A N D  APPROVAL UNQUOTE I S  NOT NECESSARY. 1N 
TlIE 1NTE:RESTS OF' A FIHELY FY 33  3I ILI"JTI I3N,  Y I S S I  ON 
REQUESTS FULL D E L E 3 b F I 3 N  I'O AJ l '33RIZE P P  IN THE F I E L D .  
END S U Y M A R P *  I 

I .  

2 .  THE SUFP04T PLANNEI) FOR' THE U T I L I T Y  COYP3NEIJT 
IEJCI~tJDES T E C H I J I C A L  ASSISPANCE A N D  T a R I N I Y 3  F3R:  
FINANCI EL A N D  ECONO!A.IC ANALYSIS OF ELECTRIC U T l L I ~ I E S  
INCLUDIH3 P R I C I N G ;  INVESTMENT PLANNIN; OF P L A 3 T  
CAFACITY USING E1ODERN AND S O P ~ I S ' J ! I C A F E ; I !  T 3 0 L S  SUCI  AS I\ 
Y.9SP MODEL; OPFRhTION AND MAIFIPFY AtJCE OF CEV E R A T I 3 1 ,  
T ! l A N S f ~ I S S I  CIJ ANIL D I S T R I  BUTION FAG I L I  I ' I E S ;  PROCEUURLS 
AIID P C L i C I E S  FOR TUE BUPING AND S E L L I N G  O F  POWER 
IIETWEEIJ UTI1 , ITf  ES AND PRIVATE 3EZTOR K N T I T I E S  ( C A P I ' I V E ,  
CO-GENERATION', BUY-3YY OPERAI ' I  3N' 9140 BUY-OWN TRANSFER);  
FNVI ilOlJtlENTAL A SSFSSMFtlTS A N D  EN? 1F;OIJMLNFAL I qPACP 
STATFtdRNTSi L I F E  'EXTENSION AHALY S I S  3 F  EX I S T t  N'J 
F 4 C I L  IF I E S  t A N D  ' F P F S I  FI L I T Y '  SPUD[ ES E'aR S F P L t l h T R  
FR C J E C T S .  THE ASS ISI'ANCE WILL B E  PR3VIDED T B R O U 3 H  
T f I A I N I N 7  ( P 3 T t I ' I N  I 9 D I A  AND ABROAD); IHDIVII) i fAIIS 3R 

y CO9PORATE C3NSULEANTS TASIt ED F 3  JNl rERThFE S F E C I F I C  
ASSIINMENTS (SUCII AS t l1E  Pl3EPARA.l' 13N Of '  M3DEL PURCJA3 F. 
ACRREEPENTS, IEXPFRTS ON S P E C I F I C  ;MAFTERS SUCII 'AS TRE 
FYVIRONMKNT i LON3 R U N  MARGINAL C O S r  A P F L I C A T I  3 N S ,  
FI IIP-NCf A t l  RESTRUSIUliI  I23 OF .BANKRJPT I T I L I T I E S ) ;  REID 

I 
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SOME R F L A T E O  N A T L h I  ALS (TRAIV I N3 MANUAIIS , S 3 F T i A R h )  

3 .  ALL ASSISTANCE F3R TIlE U T I L I T Y  Z O M P O H E H T  l I L L  1!E 
ElTf lER TO OR Tt iR9UGP T 9 E  POVLn F I N  A N  SF: C ~ S I , F D R A T I  OFI 
( P T C )  T l i E  A S S I f T A N C E  F O  P F C  N I L L  B E  D I R R C I E D  FO 
TRAIN1 N3 AND b S 3 1  S T 1 1 3  FFC'S SrAFF  I N  h11L A S P E C T S  OF 
TIIE EILLCTS I C POh'ER I I T L I I I r Y  E1CONOMIC S,  E 1NA N C  I N O ,  
MAll h3EMENT,  O P R R t T I O N  AVO PLAfJNIV?  T 3  TIIE 1:KTEJF NEEDEiD 
( P F C  FR ISENTLY llf Ii 6a P I I O P E S S I O N A L  EiqPLOY E E S  I H O S E  

'AH1 L I I ' I E S  RANSF! FtI3M VERY 333D F3 8LI311TLY BELOW 
A ?  ERA3E , SOIIPARlr,J) T3 I  NTFRN hl ' IONAL SFAtJDA l l U ) .  MOST 
IMl 'ORT9FITLI ,  klE \ ; ILL  BE S U P P 3 R I ' I J 3  CiIh CRFlhTI3:J 3 F  A 
P O L I C Y  S T U D I F $  UtI1.T IN PFC TO F O C J S  3N ECON3MICS AYD 
FRIVATE SECI 'OR I S S U E S *  ASSISCANZE WILL A L S 3  BE 
PROVI DLD TO P t C  FOR TIIE MAIJACRMENL' AND 3 P E R h T I 9 F I  3E' A 
FIFJAIJCIAL I N S T I T U T I O Y  S 1 N C E : T I A T  I S  \\'!!AT PI'C I S *  I T  

- P R E S E N T l d  R A I S E S  TI11 E Z U I V A L E N ~  OF 1!5U 58C3 YILLI314  R Y  
F I I O A ' I ' ~ W ~  ITS OWN lI3NDS.  IYat AItSO P I L L  l \ E  nDR1t311NJ  FROM 
TIIE I N T E R H A T I 3 Y  A 1 4  C014lRRCI AL PARKFlT THIIOU3 I1 T H E  AS1 AN 
REVELOI'PZIENT R A N K  ( A D R )  CD4P1,EYEYFARY FI?4AVCIN"JCCIILr;MEm 

I I 

4 .  T H E  T F C H 1 I C A L  A S S I S T A N C E  THROU311 PIC M I L L  BE TO 
- K I I S T I N C  ELECTRIC J T I L I T I E S ~  B ~ T H  P U B L I C  AND P H I V A T F  
- ( W I I L  T H E  F I G U R E S  ARFN'T ' i \ V A I L h 3 L E ,  VE RE111 EVE TI1P.P 

THE INSIIALLF:D Z FNERATION C A P A Z I T Y ,  T R A N S M I S S 1 3 1  A N D  
n I  S T R I  PUP IOW NE'T1h'0RK A v  D l4UMPF,RS 3 F  CUBT3YERS SERV ICE11 
BY 1tJDIA 'S  P R I  \'ATE SECI'OR P O l E R  z3WPAlJIE;S I S  SE;C3fJD 
OtJLY T O  T H E  rJ.5 , )  AND VEil.  Y A C t L I I ' I B S  PLANNED B Y  EIIIIILR 
'THE F U P L I C  OR FRIVAl'FI SECFOR.  I B  I S  fJ3T F'OSSlDLE PO 
UETERMI NE Y I T H  ANY P R F C I  S I C N ,  AT T H l 5  T I M E ,  THE TY I'ES 
OR Q V A N T I T Y  3F T t I I S  ASS1 STANCE S I N Z E  PFC CblJNOT FOI'ICE 
414 E N T I T Y  T O  R O R R O V  E'ROY I T  E S P R C I A L L Y  I F  I r s  T E R N S  \HI) 
C 3 l J U I T 1 3 N S  (P.3., R A I S 3  P R I C E S )  ARE l'00 3,V FR3US.  NOR 
CAI4 P F C  DETERt l INE Ilrl ADVANCE T I E  QUALITY OF THE W3RK 
SOBYITTLD TO I'l' FOR REVIEiJ AND APFROVAL AND, 
U L T I Y A F P L Y ,  A LOAN. HO'rlEVER, 3 1 V E N  rHE; ENOIiMOUS 
FICJ911CIhL NELDS 3 F  TIlE E L R C T R I C  POWER SECTOR OVER THE 
N E X T  F I V L  Y E A P S  (53  T O  38 B I L L I O N  U . 5 .  DOLLARS) A N D  F J R  
LACS OF S'TATE BUDGET RESOURCES T3 CONTINUE FUNIlIIV3 
T'ICI R E L E C F R I C I T Y  8 3 A R n S ,  ALL 3I'I I t I .FI  E'S ARE EXPECTFD 1 3  
PT t E A S T  T R V  T 3  BORR3V FR3M PE'2. A L S O ,  '10ST 
S U B t I I S S I O N S  ( A F F L I C A T I O N S )  FOR LO4 NS A R E  E X P E C I E D  T3 P E  
D E F I C I E N T  If4 SWE ASPECTS ( F I N A N C I A L  F R 0 J E ; C T I O N S  MILL 
!!E IJNIP3RMLY WEAK), .  

I. 
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I ~ R ' ~ J ' E : T  ( E I ~ I V T )  - I : I ~  J U I D A N C C  
5 PROCf'DllRALLY, 1'I1E Y O  DUS 3PERAND I AORE:E31)  FO I\I*1ONC 
I ' F C ,  U S A I D ,  THE J3RItD I I A N K  A N D  A D D  I S  TiiAl: I!CF3RE A 
lJ'l'1LI'l'Y I S  ) : L l O I B L E  FUR A I I O ~ N  3SI .N:I  F:lFllfiltI 13HLI)  I ' A N K  
'I11 hDt! fllNPT; (F:SIiIMATFD T C '  BFt A B O U T  USl) F I V E  BILL13N 
OV LR 'Sl!R YFXF FIVN YEPIRS KIIEY C3qPLErlENTARY 
C3-TINANZIYO 15 INCLUDfiD),' I T  'IU3I' S J P M I T  A QU3TE 
OPLRATION AL AND Fl N A N C I A L  ACT1 014 PLAN ( O F A P )  U Y Q U 3 r E  
'kH ICH I  HTER ALIA WILL IVDICATE F I Y A I J X l h L  I q 3 J E C T I O Y S  
FOR A YIN IMUII OF T H 3 t E  F 3 R I A . 3 0  Y E A I S ,  LElAST COST 
INVESIHEVT PLAYS A V D  R E J A B I L I r A T I 3 N / L I F E :  EIIITP;JYSI~V 
PLAFlS FOR I r S  FXISl'IVcT a S S E T S .  I 'HB 3 F l . P  ALSO P R 3 V l  DES 
A P F , P E F C T  V);I1ICLFI TO AIIDRESS P l l I J  A P E  SECl'OR 1SSUE.S 114 
IN'IESl'L.1ENT I ' I A N N I N  OFAP I l4VEST.1EN1!' SEQUENCIN3 UI LL, 
1 I )P t JP l  FY P O I l J r S  WIIE18E P R D J E C r S  COOLO P E  FIJ1' OUT F'OR n l l l  
"0 P R I  VATN SECTOH I N  VESTORS/OPZRAFOR~ , V H J H B  
CO-GE:NERA81' ION O P t 3 R T U N l  TIES C All PF M3SIL PROF1 F ABLY 
EXPLOITED, ETC TI!ESE: ACTION PIIAIJS q U S T  RFI APPROVED R Y  
T H E  rS3RLD BANK, ~ 1 1 9  AND USA1 D .  I'HE T E X T  3 F  TIiE 
HEMOR P.Nl?UM O F  U N I ) E l S l ' A N ~ I  N 3  AY3N3 U S \ I  I ) ,  THE J 3 R L D  I!R Nl! 
?lJD PDB f l A S  BEFN FOF'n'ARDED EP SEPTFIL. 

3 .  I N I T I A L L Y  USAID-FINANCED T E C d N I t L  ASSI SrAYCE I S  
KXPPCTBD TO ar! RI;O1 I l IFI )  70 A S S I S r  FACll [IT1 I l ITY IN T H E  
PREPABATI3N OF A N  OFAP (TWO B A V F :  RE;E;IEI SUBV1IFTRD 1'0 
I!ATE, Atll) NFI1I'IIF:R D N E  IS ClPI'RCIVAllLF. I N  1'l'I: PHFlSEN'l' E ' O l ~ f l  
AL l'llOll9H 'I'HE ON E FR0I.I TI! E PUN JAII S T A C  f 1;LkCTR 1CI F Y 
FDARD I S  CLOSE)  A N D  IN TBE'l ' I , \NF-BY-PLANT 
RF.!IABI L I T  AT Ir3N ANJ\I~YSIS ( THERE ARE:  133 POb'E:R S T A F l  ONS 
114 I N D I A ) .  SURSE?UEVTLY, A N D  A S S J Y I N S A R  3 F A P  I S  
APYROV KF, '!!E EXPECT USA1 D A S S I  Sl'AN:E WILL 11E R E Q U l a E D  
T'O BIII I IC  FKAS I B I L I T Y  S'F[JDIES UP T O  I:4VESTVEIYT LLVJJLS,  
ASSESSHEYT OF S P E Z I F I C  CNV ID.ONM!?VI?QL S'ilORL E'IS,  RATE 
STRUCTUPF AllALYSIS A V  I! PURCHASE AZRRELYkNTS YI TB PRI VAT11 
SRCTOR U T I L I T I E S  ( ALTHOUXIl. ,l'dERE ARE AT LEAST d DOZEK 
PRI V A T f  SEC1'3R COHPAFII ES THAr A3E C 3 J S I D E R I Y 3  
IWVESTblFNT 1 4  GEIJERATI ON PLANTS BUT 3 LOSUIIF! CANNOP FE: 
IIEACHED U N T I L  OVERALL T A R I F F  PROBLLMS ARE C311RE: TEL)) 
V O T E :  'I'IIIS I S  A ! J E L L  RECO:lNIZEll P R O 8 L E M  4ElD FHE: 
PRIMARf CONSTHAItiT T3 T H E  EHTRY OF TIIE. PRIVATE SEC'I'Oll 
I N T O  Ti15 ELECTRIC EIJERSY S E C F 3 R .  T A N  A ~ E Y c Y ' S  F Y  37 
CON3RFSSIOtlAL PRFSENTATION STATES FHIl' AN EC3N3YL CALLY 
E F F I Z  IINl' F R I C I N :  E!-IVIRDNclEHl' I S  Z R I T L C A L  FOH THB 
PRIYATE SRCTOH TO ACTUALLY A S S J q E  .A lOHE ACTIVL HOLE I N  
C R  IVATF S FCTOII - R L F C T R I C I T I  2EYEIISI ' lOH.  F H X  EC3NQ'IJC 
1'1 HF;S -- ItIL'lA 'S LFADIV(: FLNAICI  A L / E c o N ~ ? ~ I c  DAJ LY 
IiEYtirhI 'Etl  -- I t 1  AN F~I~l ' I ' 011IAJ~  9 P F F A 3 I N O  IY I T S  > l A Y  29, 
139rd F l I I T I 3 ~ l  UHICI! STRPNCLY SUPI'CRTRI) 1'1IIVATE' SECI'ZR 
INVOLVE.t!ENF I N TI1E LLECTRIC P3WER SE:T3H STI \TES,  114 
F I \ R T ,  THAT G I V E N  T H E  TFNDEMCY OF S T A F F  E L F , C F R I C I r Y  
POARDS 13 CONTINUE G3NCFSSIONAC F R I  C I  N: FFR V A R I 3 U j  
SEZMENFS OF THE P3P1?LAT13!J,  TIE PRESEVT ESOFI3MICS O F  
FOW&R SEVEqATION J U S T  DO NOT MAKE IT FEASI 'RLE FOR T 3 R  
PRIVATE SECP3R T3 RITE!? INTO T J I S  B U S I N E S S .  

7. WITlI TIIE ABOVE E S  EACRGHOJFJD ON CIIE D 6 S I 3 N  A N D  
OPERArlOY OF TIlE UTILI'I'Y COfdP3NENT O F  T11E P R O J E C T ,  
SOLLOI?IEI'J ARE OUT RRSDONSES 13 T H E  S P R C I F I C  I S S U E S  All11 
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0. TAR3ETll43 O P  SE.LEC7FI) SEB'II. IF; ChNN3T RESFRICF 
OUR PSSISTAl lCE TO A 3113TE PEk' RElI'S d l l 0  Allll U031) OR 
IMPHOVIHC, PE.:HFORMEIRS U1JC)UQTE N3R bOUI,C W E  B E  ' r l lLLIH3 1'0 
EVEN I F  Y E  COULD, !;VERY SEAIE TllAI' 1IJTENI)S TO S U D J I  C 
A N  OFAP HEXDS ASSISTF.NCE I N  F B E  PREP\RATION OF TIIE 
@PAP, IHCLVDINO N E N  BIHA'R Y11ICH I 5  AT T H E  BOTTOY OF 
T!IE BhAREL, HOW ELSF C A N  WE HAVE A N Z  IMFACl' 34 TliE 
U P I L I T Y  7 HOY RLSR CAN W E ' , C R B ~ T E  FClE CONDITIONS FOR Tli!' 
F XPAIISI CN/ INVOLVFMENT OF I ' II lF ,  PRIV AF F, ELCTQR? HOW KLSE 
C A N  WE IYFROVE Tl!E FINANCIAL V I A B I L I I ' Y  3F T H E  U T I L l F Y  
,fO THAI' T l l E  U T I L I T I [  C A N  FINAflClC A RE! S9NnBLFl PEHCfIEI1rA"VE 
O F  I T S  EXnANSION PLANS A N D  RRD3CE Tf!E: CURIiEIJT FINAE.I"UAL 
D R 9 I N 7  IN ADDITION TO 9SSIS ' l1 \NCR ON TYE P R E P h R A I I 3 V  3F 
C'FAF'S~ IISAID ASPISTANCE NILL BE AVnILABLZ T 3  ALL 
\IT I L I T I  ES FOR ENVI 193FIMEFITAL ASSEJ SYE;# l ' /  1"lPACT HELP A N D  
)OR TtlE REHAFI L I T A F I 3 N / L I F E  E X r E N S I  ON A N h L Y S l S  OF - 
F:X I S T I  I I H L A N T S  , 1~ ' t tETl lER 3R NOF FBE !JTLLITY I1AS A14 
PPPROVEQ OFAP. VRILE TIIE FORMER ASSISTANCE 
(INV1ROHMENTP.L) '\JILL B E  MAINLY hI lYPIO AT F!lE IFlI'Ef.IT O F  
I1 * R  3743 R F G A R D I  N3 MDB LEIJDIN3,  I T '  h L S O  PERMITS US TO 
OFFER SUPPORT 'rlllRTHER O R  NOT IHE A C F I V I T P  d I L L  EEt 
F'INANCED BY WORLD R A Y K  0.R ADB FIJYDS S I N C E  TiiERE M A Y  BE 
FCfrI  V I T  I E S  ST I L L  FIHANCBI) F I U M  S P A P K  1ItID"JET RE1S3URCES, 
h N D  1 NDI4 .. 'YNOT C 3 N T I  NUE T O  DE31t91)JC I T S  RNV I RONMRNJ' 
1'1lE LATTEN 9 S S I  Jl'91V CE (i?F:!jAllILlfFbTION) V I L L  R E  PROVI D F L )  

I 



P R O J E C T  ( E ~ C A I !  - PIII  ( I I I I D A N C E  
ALMOSr Fr1ICLllSIVELY F3R P AROC3I A L ,  S E L F - I N l ' R R E S T  
RV.A3011Si Tl lE  TRADE l M F L I C A T 1 6 N 3  O F  F l l I S  A C T I V I T Y  ARE 
G4ROlrNTUAN AIJD YE B3ULD H A T H E R  S E E  T U B  U . 8 ,  B E N E F I T  
TlIAN ANOTllER COUNTRY . 
9 ,  T E C l l N f C A L  ASSISTAFICE F9OM 0TllE11 DOIJORS, ' FH I S  
P R O J E Z T  W I L I ,  RE D I F F I C I J t , T .  TO HAFI43E All' P E S T ,  AND I'r 1 9  
CIILY P O S S I Q L E  '4ITl I  TftF1 C O L L A n 3 R A T I V E  ASSIS ' l 'A ' ICE WL Y I L L  
OBTAIN FROb1 THE WORLD DANK A N D  ADB, I T  ':ANEIOF -- A N D  
WE CANNOF F M P H A S I Z E  T B I S 3 , O R E  STR3813LY -- PIT MANA3ED B Y  
BRI  N3 IN3 IN A Y U L T I T U D E  OF 3 T H E R  D 3 V 3 R S  PjACB P R O V I D l N l  
T E C H N I C A L  4 S S I S T A N C E  AND A D V I Z E  d B I C 3  M A Y  BE 
I N C O F l P A T I R L E  \\'IT11 OUR O B J E C T I Y  ES * I F  WOULD Dl; A 
YADHOUSS. AT T H I S  P 3 I N T ,  PF': IIAS ALaEADY AGREED I3  
ACCEPT T H E  EJUIVALEIJT OF US'D ONE M I L L I O N  FROM TliE !I*  K *  
FOPTUNATELT I I I I S  A S S I S T A N C E  d I L L  B E  C O N F I N E D  TO 
TRANSY I S S I O N  (YHEIIE U,? .  S l l P P L I E l l S  IIAVE A L A R 3 E  
A P F F T I T E ) .  TUFRE ARE 9NOTIIER T d R E E  OII FOUR DONOHS 114 
THF W I N S *  OUR P O S I T I O N  I S  THAT 1:IPHER W6 Z 3 N T R O L  1 T  
ALL OH YE DO N3T WANT TO BE I N V 3 L V E D  IN T l l E  P R g J E Z P .  
T!I I S  POS I T 1  OM IIAS AkElJ ACCEPTED R P  PFG , THF, l O H L D  BANK 
AND ADB. 

18. L I M I  TI N 3  MAJOR I N V K S T Y R N F S  ;r l l lEnE I'OLICY 
E:NV I  RONF'IENT I 6  ACCEI'ThB1,F. T l IE  D I S C U S S I O I J  IrJ PAllA; i lh  Pll 
T W O  OF R F F T E L  SEEMS TO I r i I J L y  r i l n T  \JE Y ~ L L  31; F I N A N C I N ' J  
C f i F l l ' A L  INVFISTMEN'IS IN THE: POUIER S E C T O R .  VB V i L L  NOT 
TH E MAJOR I N V E S T Y E N T S  W I L L  R E  FIVANCEI)  BY THE S T A T E S *  
T l l l I S ,  I F  A S T A T E  WAYTS TO P R 0 3 E X n  d I T I 1  9N I R R A r I 3 N h L  
I F I V E S T Y I N T ,  I T  CAN DO S O  AND r l E ,  T H E  WORLD R A N K ,  AIJD 
AND T H E  CENTRAL COVERNYENT W I L L  9E P I W E R L E S S  TO S T O P  
I T .  I F ,  BOUIEVE'R,' TIIAT S T A T E  DOES S O ,  I T  WOULD HOT BY 
TilLIOIBLE FOR WORLD BANK O R  A D B  F J N D S  FOR A 4 Y  REPEA.T A N Y  
A C T I V I T Y  It4 I T S  P,3YER S E C T O R  S I N Z E ,  I B V I 3 U S L Y ,  I T  MOULD 
NOT tiAVE A l l  O F A P  lAYPROVFD BI' U S R I D ,  IHg J 3 R L D  B A N l  AND 
ADB,  YE B E L I E V E  - T H I S  I S  A nEASOYABLP 2OOD D E T E R R E N T .  
V E  ALSO B E L I E V E  3,THER B I L A T E R A L  0 3 N 3 . i S  W I L L  i3E 
RELUCTANT T 3  F I N A V C E  A POWEB A C T I V I T Y  114 THAT S T A T E  I F  
U S A I D  KIID THE TWO YAJOR MDR,'S BBVE R3YCOT'PEJl T H E  S T A P E .  

I ' I  

11. T E C H N I C A L  A S S 1  STANCE C O N T R h Z F I N O .  d E  t l b V Z  NOI 
P I  I IALIZED TEE CONTRACPINC ARaANGE' lENTS AND W I L L  N9F:D 
hNOTllER N E E T I N S  OR TVO 'rlITH: P F C ,  F I l E  WORLL, BANI! A N D  
A l ) R .  AT T H I S  P O I N T ,  I T  HAS BEEN. h 3 R E b D  TRRT MOST 
CONTRACTINS WILL !BE VIA HOST COUWPRY CONTRACT INP M3DL;. 
I I I I T I h L L Y ,  VIA D l R E C T  C3NTRACTIN: ,  WE WILL P I l 3 V I I ) E  A N  
E X P E R T  IN CONTRAC%IN3 AND A N  EKPERT IN I ' R h I N I \ I C .  I'IlESE 
I N n I V I D U A L S  W I L L  'BE TASKED H I T a  E S T A B L I S H 1  143 A 
CONTRACTING U N I T ' A N D  A T R A I N I N G  ' J N I F  W I T H I N  YE'C ( A  
S T A R T  HAS BEE# MADE ALREADY'. BY PF': , BND TIIE d 3 H L D  RAlUK 
flAS TWO EXPERTS WORKING 'dITI1  P F C  31 THE F I R S T  Y E 4 R ' S  
T R A I N I N G  PROCRAM). TBE MATTERS !HAT ARE S T I L L  UP 11 
T t l E  A I R  ARE (1) TI!E PLACEMENT OF A F U L L - T I Y E  LONG-IE3M 
f X P A T R I A T E  T O  A S S I S T  P F C ' S  CHAIRMAV AND ( k )  NIIETHER T O  
CD FOII 3 N E  BLANKET CDNTRACT FOR H 3 S T  3F THE R E J U I R E C  
S E R V I C E S  OR RZLY i3N S E P A R A T E  2 3 N T R l C l ' S  'rllTli 
F I R M S / I N D I V I D U A L S  A S  T B E  E A S T  I S  DEVELOPED.  014 ( I ) ,  



e I 
IJN2LALS9 I F I E D  Nl;'k'DLLdl ~ , i 2 3 b 5 / d 5  

/ I  
NFl l ' i ' l l f lR  W E  NOR TI!& WORLD BANK S U P P 3 R r S  T H l S  PROPOSAL, 
PIIT A D R  I S  !!TILL ~ H I N K I N 1  ABOUl'  % ,  I!. 

12. WORLD B A N K  A ~ D  AD0 R S ! L ~ ~ ' I O N S H I P ,  PLEASE S E E  
SEPTEL %flI  CII PROV,IDES THE: D R A F I  YE1103AN DUY 3F 
VNDFRSTANDIIJO AMON3 U S A I D ,  VORLI) B A N $  A N D  ADD, T H I S  
wou H A S  B E E N  A P P R O V  ED nr I ~ O R L D  B A N K  A! c ~ 1 1 ~ .  WE 
B E L I E V E  T I I A T  T I I I S ' ~ W I L L  B E  T U E  F I R S F  II'IME I N  AID'S 
IlISTORY TflAT,  FOR ALL PR,ACTICAL P U R F 3 S E S ,  WE k 1 L L  BE 
YAtlAOIN3 MDR FIJNDS TOFALICIO' hB3Ul' USD FIVE: HILLI31'4 ( r 3 L  
F l V E  YEAR L I F E  OF, TI11 S P R O J E C T )  FOR A N  INV ESFMLNT OF 
ONLY l l 9 D  15 M I L L I O J .  T H I S  1 9  A 11EIST OF IqAJOR 
I'ROPORTIONS (OF 4 l I I C f I  EVEN R3YALD R13GS Y3ULD BE 
J E A L O M )  A N D  SlIOlJLD JOT B E  L O S T  S T J I i T  OF.  OUR 
IIIVOLVEYENT YIIlH FFC I S  ST'A3Y3LY SUPPORTEI) BY T H E  
EXECUTIVE DIRECTORS AT THE W3RIiD EANX hlJD ADB* 

I 

13. PROCUREYENT-TRADE I M P L I C A T I O N S .  VIC CANNOT ASSURE 
THAT OUR INVOLVEMENT WITH P F 2  4 1  L L  AUTOMATICALLY ENSUi76 
LARCE EXPORTS FROM THE !I, S .  WE CAN, BQWEVER, ASSURE 
THAT I F  ANOTHER DON3R PROVIDES F 3 I S  TECBIICAL 
ASSISTANCE,  THE 11. S .  $ I L L  SET VERP L I T T L E ,  I F  A N Y ,  3F 

r 1  
THE B U S I N E S S .  BUT, F3R8YOUR t N F 3 R M A T I O N ,  USING O!JR 
VERP L I M I T E D  PUGS FUIJBS', 1F A R E  C3NTRACTING WITH 
GENFRAL E L E C T n l C  FOR A REVIEW OF THE TALCHFR TllER!lhL 
P0WF.R PLANT IN O R I S S A .  T I I S *  PLANT--0HI3INhLLY FINANCED 
11Y USA1 D--NEEDS REPI\ 1 R S  RADLY. FIIE C3NTRACF # I  TY ; E 
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P R C I J E C ' r  ( E W C A T )  - P l [ r  3 U I D A N 3 8  
'J'I L l ,  C O S T  A n O U F  t1SD 55,0a8 . TtlE I b l P D R T S  B'lilOCI TIIEI U . S .  
TO JfCll'A I i 4  TIIF: P L A N T  A!IK CONS Pl3VAC IV ELY b8S11'I*l A T E U  A S  U S I )  
13 M I I L I O N ,  I F  A  F I R M  F R O M  h N O F i E R  C O U N P R Y  PF:RPORYP1J) 
A N A I J I S I S ,  MUCI! O F  T l l I S  F R 0 C U R E ' I B ; N T  'UIOULI) L3Pj EROM THAIJ'  
C O U N T R T  S I N C E  N O T  9 L L  OR THE E q U I P M E N T  N E E D  BE S U P P L I E D  
PY THE OR I O I N A L  Y I A N U P A C T U R E R  ( E . 3 ,  , I N S T R U , A E , V T A T I O N ,  
D 0 I L E : R  F E E D  P U I P S ) .  
14 COEIZ F F N I N C  I 'ROCIIRE' I  E N T  R E O U L A I I  3 N S  O F  I T I l E R  
F O N O R S ,  MQST DONOR-FUNTlE .0  F O l E R  3 F C T O R  P R O C U R E A E N F  d l  I lL  
PF, V I T l l  YOIl l l l )  D A N K  E Y D  ADD F U N D S ,  T l i 1 S  P f lOCURElMElJT  
' d l  l L  F O L l l O i l  THEIR S T 4 N D A R r )  P R 3 C P O J R E 3  U11131I C A L L  FOI1 
1 N l ' E R N A T I O f J A L  C O q P E T I T I  V E  D l D D I N 3 . .  r l l E  M I S S I D N  I!! NOW 
I N V E S T  I G A T I I \ ' J  I N b I  A9 P R 3 C U R E l E t l T  R E ' J U L l \ . T I O N S .  O U R  
C U R R E N ' T  K N O l S L E D O E  1 8  T H A T  I N D I A  3E'F'EXS I ' I P O R T  D l l P Y  
R O L L B A C K S  ON S O Y X  I M P O R T S  OF L N E R 3 Y  E E ' F I C I R N C P  
I Q U I P M E N F  A N D  T l l n T  T H E R E :  A R E  IV3 T A R I F F S  ON R E N E U I A B L E S ,  
F ' e G . ,  W I N D  3 E V E R A T 3 R S a  T O  T 3 H  L X T E N T  T t IA1 '  R E C I U L h T 1 3 J 5  
A R E  R b S T R I C T I V E ,  WE DO Y3T N 3 1  B t L l l l V F ,  T l I E Y  
C I S C R I M I N A T E  A G A I N S T  T I I E  !J .S. AFFFR WF: I N V  E S I ' I 3 A T E  
T I I I S  F U R T H K R ,  YE WI I I L  S E E K *  T O  P R O Y O T E :  L E S S  R E S T B I C T l V E  
R E O U L A T I O N S  I ' H R O U O H  P i 1 5  F O L I Z Y  S r U D I E S / D I h L O : U k  
A C T I V I T I E S  3P T H E  P P O J E C T .  B O U I F V L R ,  WE M O U L D  L I R E  T3 
R E I T C R  A T E  T H A F  UN DE!i F M C A T ,  WE A R E  L t V E R A G I l l G  P R I Y A I I I L Y  
1 4 0 ~ t ~ l n  P A I J K  ~ N I )  nnlj F ' I I N D S .  

15. P R I V A T E  I N D 1 1 S T I i Y  h S S O C I A 1 f I  GNS.  'I'liTi M I S S I O N  
C O N S U L T E D  d I T H  T l l E S E  A S S O C I  A T 1  O H 3  I El P R R P A R I  N 3  T t l E  Y l  D 
AND I S  C O N ' r l N 1 I I t l C  T O  I)@ f O  F O R  F l I E  P P e  WIlAF rlh I l h V E  
L E A R N E D  I N  T H I S  P R O C F S S  H A S  B E E N  C R U C I A L  FOR D E V E L 3 P I N U  
F M C A T  C O N C E P T S .  WE BAVF: F'VERY I , V F E C I F I 3 I  O F  F U L L Y  
I f l V O L V  Iii:! 'r3 I;SE A SSOC I A T I O N S  1 M Y i l F  I M P L k ' I E N T A T I  ON OF' 
F I I C A T ,  AN 1) S I ' R F N C I ' I I X I  I N 2  T l I E I  R  8 3 L E  I N  S U C H  I M P O R I ' A F I I  
A R M S  4s P C L I C Y  h N A L Y S 1  S AN11 D I A L 3 C U E  1V THE;  EINER',Y 
S L C T O R ,  B U I  L D I N J '  R E I J A T I  O P I S I l I I ' S  rl I T H  U e S  e A S S O C I A T I D N S  
I N  E N E R G Y  C f ) N S E R V A I ' I 3 N ,  A N 9  E I P A N D I  N; T H E  P ~ o J E C T ' S  
O ' J T R F A C A  T O  T I I E  P E I V A T E  S E C T O R  IN D I 5 S E ; Y I P I A E I V :  EINFIRSY 
C O t l S E P V A T I O N  T E C i l N 3 f i 3 G Y  l 

P R O J E C T  O B J E C T I V ~ I S  AND I N D I C A F O R S -  E N A T  
3 R J E f ' T I V E S  A N D  I M D I C A T C R S  A R E  F A I R L Y  WELL S T A I ' E D  I N  T a b  
F I  D X N D  ARE IIOW E E I Y Z  R E F I N E D  F 3 R  f i l l ?  IF. W t l I L E  TIIEY 
WI.LL N O T  i!F S V B S T A N l ' I A L 1 , Y  D I F E ' 1 ; R E N P  I T  I S  T O O  E A R L Y  T O  
S T A T E  'TIIEFI L X A C T L Y .  1IOUIEVER,  T H E Y  W I L L  R E F L E C T  R E P l ' P L  
C P H C F P N S  ADOU!' P U L I C Y  R E F O R Y ,  T R A I N I J C  O F  E U E R 2 Y  
A O l ) I T 3 R S  I14 E I JVIHONYEN'J ' ,  S U P P O R T  F 3 R  I ' R l V  R'rE I N D U S F I I Y  
A S S O C  I h ' I ' I O W S ,  ETC. , AlJl)  T l l E Y  # l l l L  P E :  : i P I ; : ~ l J ? I 3 D  1N A J A Y  
T l l A T  I l I K Y  At4  SIR R L A l I I L Y  '10FIITOP,ED. 

1 '7 .  dF: I 'R l JST  I'HE A P O V E  S A T I S F I E S  AlD/W J O N C E R N S .  
FLEhSF L E T  U S  K N 3 W  B Y  C O B  J U V E  3 ,  A S  T H E  Y O I i L D  BAIJJ  3 k S  
S C I I E D U L E D  I*OAN N E C O T I P . T I O N S  F O H  I T S  L O A N  T O  PFC OM J J N 6  
2 3 ,  1933, AND IF YF ARE U N A B L E  T3 P R O C E E D  V l T B  P R O J E : T ,  
I T  IS. i V P E R A T I V X  T H A T  i J E  I N F O 1 1  r H R Y  W k L L  I N  A I I V A N 2 E  1)F 
TI1 t S E  N E 3 3 T I A T I O N S  S I N C F  F Y E Y  X l L L  N E 6 D  TO A P P R O A C H  
O T l t E R  D O N O R S .  A L S O ,  I F  Y E  ARE N O T  C 3 1 N 2  T O  P R O C E S S  
T t l l S  r R O J E C P ,  '$F: t i 1  L L  N E E D  T O  R E - T I I I N K  7 i f lFTt lER WE d A J T  
T O  P P O C F R D  VITIi T I l F  3 R - T A L C R R R  Z D N T R A C T  SINCE T l i l S  
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J C T I V l T Y  -- AND T l l E  R t l ~ h T E l \  1'lIOCJREMEN'I' -- 1 9  A Q U O T E  
Al)VAHCE I'ROJECO A C T I V I ' I ' Y  U N Q J O F K  WIIICI! I S  l l b l I N 9  
F 1  NANS Ell I NI)F~l1E:tIDFINI'LY 9 1 t l C E  OIIFI ANIIU AL PI, h l  '1' S%Ufl ' l )OWN 
A'!' T A L C I I E I I  19  8CI 'Pl l ) !~bFI)  I'OJ! LATE Jl!NF;e 

19, 4 I J T I I O R I Z A T I O N  OF Y P e  S 1 N 3 E  Y E  !El ,1E1lh:  THE A R O V E  
S A T 1  S I'I F,S ~ P I F ' T E L  C3'J C N I I N S  'rib ALSO REGUEgT Tl lA ' I '  E ' U t I ,  
D E L E 3 A T I O N  l'3 h U T l l 3 R 1 2 3  T i l E  P P  B E  3 I V E V  l'3 TI IR 
MI SSION e 1'1 ORDFIH TO I I F M A I N  14 SYNC YI1ti( W3RLlD RANK 
AND A D D  P f l ( r J E C T S l  17' I S  E S S E F I T I A I I  I ' l lAT  18: 001~13A'1'b 

1 FUtl1)S T l l I S  F I S C A I ,  Y E A R *  S I N D I N 3  PAROfr OF TIjE P P  'TO h lJE  
FOR 1lRV I E W  VOULl )  RFtQUI RE 8 1 0 N I F I C h N T  ' T l t l k  T H A F  dOULlD 
f 'UT AN FY 9bj 3Dl ,13hq '130N AT 3kEA'I' R I S I  3 I V E N  3UIl 
RESPOIISF A U O V R ,  W E  I'REI,  SJCH A nlsz I S  U N N E C E S S A R Y ,  
P149AS 6 A D V I S E *  CLARK 
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1. 

U H C  LAS SECTION 0 1  O F  33 Sl ATE 109538 

: , ICLhYP1E' lb ,b  
I" 

A '  1ot d / d '  
I '  c 8 

A C I ' I O N :  I ,  AID-3 INFO A Y R  D C Y  POL E:3N l J 1  l 'hS 
b '  

A1 DAC 

\ ' a a  :%!J k0 1 ?2 25-MAY-€la l f i  E 2 : O C  
+ r '  R U E H N B  CN : 043323 J 
OR RUBliC #8538/01 141ii343 C H R G :  1\11] 
ZNI? U U l T U U  ZZH D I S T :  AID 

, P 2220422 M A Y  aa  A D D :  

I 

5.0. 12356: N / A  
TA3 S :  
S U B J E C T :  ENERGY MAIACEAENT, C3NSULTASIOY A N D  T R A I N I I I ~  
P R C J E C T :  PID GUIDANCE 

A N P A C  MET 3N APRIL 17TCI IN MEEPING Ci lAIRED B Y  EOR 
NACHTRIE'B, AN E/PD. E O B  BPCKYAI PRGVIDHD M I S S I O N  
REPRESENTATION.  PROJBCT \ ( A S  APPR3VPD # I T i I  D E C I S I l l H  
& T H A T  P O R T I O N S  OF RE PP-D H N V K  Tn r k :  R E W E D  r o  , 
,A&Q#R+IKW A I D  APPROVAL P R 1 3 R  10 AIITHORIZATION. 

I MS E T H E  RESULTS OF I'HE AYPAC I IEEITINS,  

1 .  STRAF EGI C F I T  OF F R O J E C T  XS.l!fl OPEN MARKETS C B J L C T I V E S  

T H E  ? I D  I D E N T I F I E D  P R I V A T E  S E C T O R  E E I J L F I C I I R I E S  A S :  ( I )  
P L E C T R I C I T Y  U S R R S ,  EENXPTTI  NS FROY IYPROVED AND HORL 
RELIADLF: POWER S U l ? L Y ,  ( 2 )  E N S I N E E R I Y 3  F I R M S  %HAT 
PERFORY ENERGY AUDITS AYD T F C K N I J A L  S E R V I C J S ,  AND (3) 
U.S. F I R M S  SXEKING TRADE AND IEIVESTYENT 3 P P ) R T U N I T I E S .  

TiiX ANP AC CONCLUDED TH4.T 1NCRE:AS ED PRIVATI": SECTOR 
I.VV CLV3MENI' IN P3WER :EN G f l A T I 3 4  :AN DE ACiJ IKVED TiiR0U:ii , . "Z 23 I 

3 O T E '  PROJECT COMPONEVTS: - .  
A )  IN THS U T I L I T Y  COIPONENT,  EXPANSI3N 33 T H E  P R I V A T F  ' 

r r SECTOR ROLE I S  DEPEVDENT ON I 'E2HVIZAL I S S I S T A N G E  AND ;.. 
T R A I N I N 3  TO THE P F C  (AND SELCZTED S E B S )  IN SUCS AREAS -, A S  I 

PURCHASE P R I L E  METHODOLOGIES AND PROZEDUR ES FOR I 

I 
S O L I C I T A T  I3Y, EVAL:JArI3!, N E i 3 T I A T I 3 V  ANC FINANCIN: 
ARHAKSEMEIJTS. IN A D D I T I O N ,  THE C32PYERATION/PRIVAI'E: 
PO'rlER OPTION COULD BE B U I L T  I N T O  THE PFG LEVDIN3 
C'RITRRIA AND IMTC S E B  3 P E R A T I O N  AND FINANCE P L A N S .  

9) IN T H E  INDUSTRIAL E N E R U  Y F F I ~ I B N C Y  :C?IP3N'ENT, THE 
P R I V A T E  SECTOR HOLE IN G E N E 8 . 9 r I 3 N  :AN YE STREN:TdENED UY 
P R I V A T E  INDUSTRY A S S 3 C I A T I O N S  SEIYG ABLE TO AVALYZE A N D  
A X T I C J L A T E  RATIOqAL ENERGY P O L I Z I E S  LND P B O 2 R A q S .  AN 
IYPORl'ANT ELEMFNT IN T H I S  REGARD I S  S U P P O R T I N S  PRIVATE 
I N E I A N  ASSOCIATIONS EFFORTS TO B U I L C  A R E L A l ' I O N S K I F  4 I T H  
U.S . A S S C C I A T I O I J S  3V ENERSI C3NSERVATICN.  ( T B I  s IN rdii!V 

U N Z L A S S I F I E D  S F A T E  163533/31 
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C O O T I D  LkiAD T3 EXPAVPPE 1 I . S .  T R A D E  A N D  I N V M T J E N T  
L I  hKS , ) S U C H  A PR30RAM C3ULD I N S T I  IUTI ONBLIZE ENEROY 
CGiJ3PRVATION B E Y O N U  THE PID C 3 J C E P I '  3 F  T R A I V f N 3  A N D  
F E A S I P I  L l T Y  SflPP3RT T O  INDIVIDTAL PRl VArlE F I R 1 3  TO 
ACHIE;VE A N  EXPANDHD PRIVATE SECTOR H3LE IN CC3gNERATION 
A N D  PRIVP.TE POWE9 T H E  PPC W I 5 L  NEJilD r6CilNICAL A33ISrAVCd:  
IN P 3 t I C Y ,  RLOULAtl'3RY, I N S T I T U T I O N A L  A N D  PRQCEDURAL 
ISSUES, T H I S  SHOULD B E  EKPL3RED IN S O M X  nETAIL  IN Ti iR 
PP AS THE P I D  DID N O T  CONYPMPLAFE S U C H  POY EFF3RTa 

YE1 CONCLUDFD F H I S  TOP DOlrlN A N D  B3TTOY UP APPHOACti C A N  
WORK TOWARDS CREATJN3 TRP NECESSARY EMVIRONYEqT FOR 
EXPANDED PRIVATE PARTICIPATION IN POWEH GENERATION. T H E  
PPC CAN LEND TO PRIVATE P3'rlfR ONTITIE'S* PF2 LEVERASE 
(AND SIIPPORTIN'J TECHVICAL ASSISFAVCE)  C A V  Y3VE SEDS 3N 
T H F  PATH TO FAIRER P R I C I  N3 IN T H E  PURZSASE 3F PRIVATE 
POWER. I D R I  LENDINJ (AVD A .  I  .D.-FUNDE3 TECHIICAL 
~ S S I S T P N S E )  C A N  STRFKOFHFN INDUSTRY'S A P I L I T Y  IN P3LI:Y 
FORMULATION, W I T H  FXPANDED PRIVATF SXCTOR 
PARTICIPATION,  T H E R E  I S  P9TENCIAL F3R EXPAKDED U m S *  
TRADE A N D  I NVEST'IEKT O P P O R T U h I F I E S .  ALL 3 F  TH3 AB3VE 
VARB T E E  PR3SRAY ATTRACTIVE OROJ A N  3PhN MARKETS 
PERSPEC T I  VE , 

THE ANPAC F3fJND THAT T E E  PROJECT I S  SONSISTENT r l I T H :  

( A )  Tf lE  OVERALL U,S.  P O S I T I O N  TIiAF C3N3RS NEED STRCNiER 
CONDITICNALITY IN THEIR ELECTRIC POWEX LENDINS TO I N D I A ;  

(9) T!!F A hE PRIVATE POllER STRhTbGY THAT EMPHASIZES 13E 
3OLE OF PRIVATE IYVESTMENT IN H E E T I N 3  PQWXR NEEDS 
THROUSH COGLNERATIOY AY D PRIFAEE P 3 W Z R  PLANTS; 

( C )  T H E  D R A F T  ANE ENVIR@N\?ENTAL AND dATURAL EESOURCES 
STRATEGY XHPHAS I S  011' dCONOF1IC P 3 L I 2 Y  REFOR'I T 3  REDU2E 
'k'ASTE A N D  I N E F F I C I E N C Y  AND-3PEN MAJKETS l'fI.91 ENC3URAiE 
COFfPETITIClV AND CWl,\IE';RCI ALIZATION OF N Z P l  TECHNOLGGI ES ; 

( D )  U . S .  CONCERNS ALi3UT MULTILArE3hL  ZP.,VK C 3 Y P E T I T I V E  
Pl4OCUREYENT PROCEDUEES; AKD 

( E )  COFISRZSSIONAL D I 3 E C F I V E  F 3  F3CJS 3N ENGR2Y 
EFPI CISNCY AND ENVIRQNYENTAL .PLANNIfJ3 IN KEY COUNTRIES 

2 .  APPLICATION O F  P 3 2 J E C T  RES33R:ES 

T H E  \JORLI) BF.NX A Y T )  ADB RPSOUl?:ES ARE S I G N I F I C A N r  BJI' AaE 
ONLY PARS' OF THE 3VERALL CAPI.FAL EXPENDITURES FOR 
POWER. S I P I L A R L V ,  THt USAID F A  I S  L I Y I T E D .  

T H E  ANPAC EXPLOXEP 804 TBE T A  8JNDS SHOULD E E  A P P L I E D .  
S P E C I F I C A L L Y ,  WHAT CRITFRIA WILL SJIDE T H E  U S 3  OF THESE 

UNCLASSIFI  ED STATE 133533/61 
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PUN DS? TH9: PERPORMANCE BUDG&TIN4 APPROACH WAS DISCUSSED 
AND THOUOHT APPLICABLE, F I R S T ,  OSAID FUNDS COULD BE 
TAROETED TOV4RD THOSE SEBS THAT ARE GOOD (OR IMPROVING) 
PERPORMfRS W I T 1  PARTICULAR EMPHASIS ON TARIFF  LEVELS AND 
STRUCTURE, SECOND, RECEPTIVITY TO QRIVATE POWER AND 
C O O E N E R A T I O ~ ~ I  c o u m  PE A J C R E E N ,  O I V E N  T H E  P R I V A T E  S E C T O R  
OROANIZ 1 N C  THEME. TH?RP TWP COMPAHATIVE TRADE AND 
INVESTMENT ADVANTARE OF +HI! U.8. C O l l L D  BE A CBITFRION,  
A N D  FOURTH, THE ENVIRONMENTAL IMPLICATIONS OP THE 
ACTIVITY WOUTlb RE A FACTOR IN M A K I N G  DECISIONS* 

APPLICATION OP TBE CRII 'ERIA WOULD LIKELY LXED TO A 
PRIMARY FOCUS ON JUST A FE'I S E E S #  THE PURPOSE HERE I S  
NOT TO IGNORE ARRAS WHERE THE NEED I S  GREATEST. RATHER 
I T  I S  TO HELP ENSURE TNAT MAJOR INVESTMENTS IN POWER 
GENERATION TARE PLACE ONLY WllERE THE P O t I C X  ENVIRONMC~JT 
I S ,  OR MILL B E ,  COND11CIVE TO RATIONAL XNVFSTMENTS AND 
E F F I C I E N T  MANAGEMENT OF T H X  SECTOR, SEES WHICH ARE 
PRESENTTIY POOH PERFORMXQS BUT WHI CH ARE REICEPTI VE TO 
RRFORM t l I  LL PE ATTRACT IVE CiNDIDATES FOR PROJECT FlINDED 
TA. THE VTSSION NENDS TO DEVELOP A RATIONALE FOR THE 
CRITERIA TO B E  USED AS A PART OF TliE PP DESIGN. THE 
DISCUSSION EROUGHT OUT THE COMPATIBILITY,  INDEED THE 
S Y N E R G I S M ,  OF P U R S U I N G  A TRFME OF E X P A N U C D  P R I V A T E  
SECTOR PARTICIPATION AND THE OBJECTIVE OF EXPANDED U. So 

TRADE AND IMVESTREYT. 

3 .  COLLABORATION WITP THE YORL? BANK 

UITHOUT A BETTER UNDERSTAND1 NC OF THE I B R D / A D R  PROP??I'& 
POWER PROJECTS AND WHAT CRITERIA TBEY OR THE PFC WI1.L 
USE, AlVPAC COIILD NOT GAUGF HOW THE ILLUSTRATIVE CR'ITERrA 
DISCUSSED APOVE WOTJLD FIT .  WITH THE IERD/ADB APPROACH. 

WE RECOMMEND THE MISSION DISCUSS WITH OTHER DONORS OUR 
CRITERIA A N D  OUR PRIMARY THEME OF EXPANDING THE PRIVATE 
SECTOR HOLE IN POWER GENERATION. CONCEIVABLY, I T  
OEJECTIVKS ARX NOT OVZRLAPPING, A N  ALTERNATIVE MIGHT BE 
FOR THE MISSION TO FOCUS CN THOSE SEBS MEETING OUR 
CRITERIA AYE LET ANOTHER DONOR ASSIST THOSE SEBS THAT CO 
NOT. THE AMPAC VIEYS THE MISSION PSOJECT AS A GOOD 
V E H I C L E  T O  P R o v I n e  P O L I C Y  L E A D E R S H I P  TO THE 
MULTILATERALS WITH REGARD TO PRICING AND EXPANCED 
PR I VATE SECTOR ROSIE. 

m * 4 .  AUTHORIZATION OF P P  

THE MISSION SHOULD SUBMIT THE SUBSTANCE OF THE P P  TO ANE 
' FOR REVIEW AND APPROVAL. TEE ;URMSSSION SHOULD INCLUDE 

T I E  SECTIONS ADDRESSING PROJECT OBJECTIVES,  INDICATORS 
AND OUTPUTS, CRITEBIA FOR APPLICATION OF FUNDS, 

I . .  CONTRACTING APPROACII FOR TA AND TRAINING, DESCRIPTION OF 
I N T E G R A T I O N  W I T H  I R R D / A D B  C R I T E R I A  A N D  A P P R O A C H  TO 
LBNDING. 

t .  



3 ,  U . 9 ,  TRADE 
* 

THE P I B  DFSCRIBE9 T H E  POYBlR BXPAN3ION PtIANS AND 
RESllLTINI)  HOOE MAWrIT FOR BOWER EQUIPMENT OVER T P Z  NEXT 
D E C A D E .  1T ARQUE3 THAT THE PFESENCU QP U . 3 ,  CONSULTANTS 
WQRlrlNfl DIRECTLY WITH THE B P C ,  W H I C H  H I L L  CARRY O U T  
P R O C U H ~ M ~ ; N T  POR THE s u s ,  wrtt E N I I A N C E  u.3. T R A D E  
OPBORTONlT1ES T H O  ANPIC $'l'YON!IltY 3IlPPOBTS T H I S  
O R J F I C T I V t  AND ASKS THAT T H I S  13911E P t  A D D R E S S E D  IN SOME 
EETAIL fG T#$ FP, OIVEN TYEIA'S  USUAL POLICY Q O  
BISCQUR40f NO IMPORT9 I T  IS IMPORTANT T O  IT)ENII'IFY 
I ! IPPDI f lPNTS TO TREIR PURGll ISE OF U , S ,  EQUIPMENT EAI~IIY IN 
TIIE PROJECT, THE MISSION S H 0 1 l E ~  CAHEFULLY REV IEY IN UIAN 
AND O T P E R  DONOn PROCtfREMENT RPDIfLATIONS TO 'ENSURE THEY 
EO NOT IMPRDE T H R  USE OF F P F I C I E Y T  11.3 AND IKPBRTLD 
TECHNOTiOOY WHERE APPROPR TAT%# ADD1 T I  ONAL'flYt Tf3E PP 
SI!OULD EMPHASIZE U , 9 .  TRADE AYD/OA lNVESTMENT IN INDIAN 
MANUFACTURING F A C I L I T I E S  FOR ENEROY NYFICIENCY EQUIPMENT* 

8 .  MtlLTILATERAL BAN# PARTICIPATION 

PROJECT SUCCESS IS  L I N Y E P  WITH THE IRRD AND ASP 
FI lOJ3CTS.  CONCERN WAS RYPRPSSED ABOUT DELAY OR 
R1:JECTION Of' THGIR PROJECTS.  TME LEVERAGE PROVIDED E Y  
THEIR DOLS 7fl0 MILETON I S  C P I T I C A L  TO ACHIEVING P R I C I N G  
AWE POLICY R E F O R M  OBJECTIVES.  THE A N Y A C  CONCLIlDED THE 
MISSION SHOULD NOT PROCEED TO ORT.ICAT1ON UNLESS A T  LEAST 
ONE OF THi OTHER MAJOR DONORS APPROVES THEIR P R O J E C T *  

THE PID RECOGVIZSS THE POTENTIAL FOR ENVIRONMENTAL 
DEGRADATION AND REQUIRES ENVIRONMENT ASSESSMENTS FOR 
EACH PFC INVESTVENT. WITH RESPECT TO T H E  INDUSTRIAL 
ENERGY Ei 'FICIENCY A l l D I T S ,  THE PROJECT DESIGN SHOULD 
lNCt!lDF TRAINING OF E!IGINEERS FOR THE ASSESSMENT OF 
ENVIROVMENTfiL PERFORM4NCE AND POLLUTION PREVENTION AS 
PART OF THE TRADITIONAL ENERGY AUCIT F'UNCTION. 

9.  TECHb!ICAL ASSISTANCE 

UV C L A S S I F I E D  ' S T A T E  169599/t2 



THE PID DESCRIBES THF MECRLNISM FOR TECHNICAL A S S I S ' I A N C E  
AS BUY-INS TO AID/W CONTRACTS. TBE DESIGN SHOULD 
EXPLORE OPPORTUNITIES FOR COMPETITIVE BIDS FOR SOME OR 
ALL OF TBE TECBNICAL ASSISTANCE FOR BOTH THE I U D 1  AND 
PFC COMPONENTS AS THERE ARE A NUMBER CF FIRMS THAT CAN 
PROVIDE MOST OF THE S E R V I C E S .  BAKER 
BT 
#8598 

N N N N  

U N C L A S S I F I E D  STATE 1 E8598/83 



Annex C 

ENERGY MANAGEMENT CONSULTATION AND TRAINING 
PROJECT NO. 386-0517 

SC(1) - COUNTRY CH15CKLIST 

Listed below are s tatutcry c r i t e r i a  applicable to: (A) FAA funds generally; 
(B)(l) Development Assistance funds only; o r  ( ~ ) ( 2 )  the Economic Support Fund 
only. 

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY 

1. FY 1990 Appropriations Act Sec. 569(b). 
Has the President cer t i f ied  t o  the 
Congress tha t  the government of the 
recipient country is fa i l ing  t o  
take adequate measures t o  prevent 
narcotic drugs or  other controlled 
substances which are cultivated, 
produced o r  processed i l l i c i t l y  , 
i n  whole o r  i n  part,  i n  such country 
o r  transported through such country, 
f r m  being sold i l l ega l ly  within the 
jurisdiction of such country t o  United 
States Government personnel or  the i r  
dependents o r  fran entering the 
United States unlawfully? 

2. FAA Sec. 481(h); FY 1990 Appropriations 
Act Sec. 569(b). (These provisions apply t o  N/A 
assistance of any kind provided by grant, 
sa le ,  loan, lease, c redi t ,  guaranty; o r  
insurance, except assistance from the 
Child Survival Fund or relat ing t o  
international narcotics control, d isas ter  
grid refugee r e l i e f ,  narcotics 
education and awareness, or the 
provision of food or  medicine. ) 
I f  the recipient is a Itmajor 
i l l ic i t  drug produci'ng countrytt (defined 
as a country producing during a f i sca l  
year a t  l eas t  f ive metric tons of opium 
or 500 metric tons of coca or  marijuana) 
or  a Itma jor drug- trans it countrytt 
(defined as a country that  is a 
s ignif icant  direct  source of i l l i c i t  
drugs significantly affecting the United 
States,  through which such drugs are 
transported, o r  through which signif icant  



srms of drug -r elated profi ts  are 
laundered with the knowledge or 
complicity of the government): (a)  Does 
the country have i n  place a b i la tera l  
narcotics agreement with the United 
States, or  a multilateral1 narcotics 
agreement? and (b) Has the President 
i n  the March 1 International Narcotics 
Control Strategy Report (INCSR) 
determined and cert if ied t o  the 
Congress (without Congressional 
enactment, within 45 days of continuous 
session, of a resolution disapproving 
such a cert if icat ion),  or has the 
President determined and cert if ied t o  
the Congress on any other date (with 
enactment by Congress of a resolution 
ap roving such cert if icat ion),  that 
(IT during the previous year the country 
has cooperated fu l ly  with the United 
States or  taken adequate steps on its 
own to  sa t is fy  the goals agreed t o  i n  a 
b i la tera l  narcotics agreement with the 
United States or  i n  a multilateral 
agreement, t o  prevent i l l i c i t  drugs 
produced or processed i n  or  transported 
through such country from being 
transported. into the United States, to  
prevent and punish drug prof it laundering 
i n  the country, and to  prevent and punish 
bribery and other forms of public corrup- 
tion which f ac i l i t a t e  production or ship- 
ment of i l l ic i t  drugs or  discourage pro- 
secution of such acts ,  o r  that (2) the 
vi ta l  national irherests of the United 
interests  of the United States require 
the provision o f .  such assistance? 

3. 1986 Drug Act Sec. 2013. 
(This section applies to the same categories 
of assistance sub 'ect to  the restr ict ions 
i n  FAA. Sec. 481(h j , above.) I£ recipient 
country is a "major i l l i c i t  drug 
producing countytt or ttmajor drug- 
t ransi t  countrytt. (as defined for  the 
purpose of FAA Sec. 481(h), has the 
President submitted a report t o  Congress 
l i s t ing  such country as one: (a) which, 
as a matter of government policy, 
encourages or fac i l i t a tes  the production 
or  distribution of illicit drugs; 



(b) i n  which any senior o f f i c ia l  of the 
government engages in,  encourages, or  
f a c i l i t a t e s  the production or d i s t r i -  
bution of i l legal  drugs; (c) i n  which 
any member of a U .S. Government agency 
has suffered or  been threatened with 
violence inf l ic ted  by o r  with the 
complicity of any government off icer;  
o r  (d) which f a i l s  t o  provide 
reasonable cooperation t o  lawful 
ac t iv i t i e s  of U.S. drug enforcement 
agents, unless the President has 
provided the required cer t i f ica t ion  
t o  Congress pertaining t o  U.S. national 
in teres ts  and the drug control and 
criminal prosecution e f fo r t s  of that  
country? 

4.  FAA Sec. 620(c). If  assistance is 
t o  a government, is the government 
indebted t o  any U.S. c i t i zen  fo r  goods or  No 
services furnished or  ordered where: 
(a)  such c i t izen  has exhausted available 
legal remedies; (b) the debt is not 
denied o r  contested by such government ; 
or  (c)  the indebtedness a r i ses  under an 

* unconditional guaranty of payment given 
by such governtnent o r  controlled ent i ty? 

5 .  FAA Sec. 620(e)(l). I f  assistance is 
t o  a government, has it (including any 
government agencies or subdivisions) 
taken any action which has the e f fec t  
of nationalizing, expropriating , or  
otherwise seizing ownership o r  control No 
of property of U.S. c i t izens  or  en t i t i e s  
beneficially owned by them without 
taking steps t o  discharge its obliga- 
tions toward such ci t izens or  en t i t i e s?  

6. - FAA Sec. 620(a), 620(f), 620D; FY 1990 
propriations Act Secs. 512, 548. 

s recipient country a Communist No 
country? If so, has the President: 
(a)  determined that  assistance t o  the 
country is v i t a l  t o  the security of 
the United States ,  tha t  the 
recipient country is not controlled by 
the international Canmunis t conspi racy, 
and that  such assistance w i l l  further 
promote the independence of the recipient 



country from international communism, or 
(b) removed a country from applicable 
restrictions on assistance to  Communist 
countries upon a determination and report t o  
Congress that such action is important to  the 
national interest  of the United States? Nons of the l i s ted  
W i l l  assistance be provided ei ther  direct ly countries w i l l  receive 
or  indirectly t o  Angola, Cambodia, Cuba, assistance under th i s  
Iraq, Libya, Vietnam, South Yemen, Iran project . 
or  Syria? Will assistance be provided t o  
Afghanistan without a cert if icat ion,  or w i l l  
assistance be provided inside Afghanistan 
through the Soviet-controlled government of 
Afghanistan? 

7. FAA Sec. 620(j). Has the country 
$emitted or facled t o  take adequate 
measures to prevent the damage o r  
destruction, by mob action, of U.S. 
property? 

8. FAA Sec. 620(1). Has the country 
fai led t o  enter into an investment 
guaranty agreement with OPIC? 

9. FAA Sec, 620(0); Fishermen's Pro- 
tective Act of 1967, as amended, Sec.'S. 
(a) Has the country seized, or  i m p x o  any (a)  No 
penalty or sanction against, ai~y IJ .S. 
fishing vessel because of fishing 
ac t iv i t i es  i n  international waters? (b) N/A 
(b) If so, has any deduction required 
by the Fishermen's Protective Act been 
made 9 

10. - FAA Sec. 620(q),; FY 1990 Appropriations 
Act Sec. 518 (Brooke Amendment). (a) Has the . 
government of the recipient country been 
in  default for  more than s ix  months on (a) No 
interest  or principal of any loan t o  
the country under the FAA? (b) Has the (b) No 
country been in  default for  more than 
one year on interest  or principal on 
any U.S. loan under a program for 
which the FY 1990 Appropriations 
Act appropriates funds? 

11. FAA Sec. 620(s). If contemplated 
assistance is  development loan or from 



the Economic Support Fund, has the 
Administrator taken in to  account the 
percent of the country's budget and 
amount of the country's foreign 
exchange o r  other resources spent on 
military equipment? (Reference may 
be made t o  the annual 'Taking Into 
Considerationf1 memo: Ifyes, taken in to  
account by the Administrator a t  
time of approval of Agency OYB." 
This approval by the Administrator 
of the Operational Year Budget can 
be the basis fo r  an affirmative answer 
during the , f i s ca l  year unless s ignif icant  
changes i n  circunstances occur. ) 

12. FAA Sec. 620(t). Has the country 
severed d i~ lomat ic  relations with the 
United ~ts ' tes?  If so, have relat ions 
been resumed and have new b i l a te re l  
assistance agreements been negotiated 
and entered in to  since such resumption? 

13. FAA Sec. 620(u). What is the payment 
s ta tus  of the country's U.N. obligations? 
If the country. is i n  arrears ,  were such 
arrearages taken in to  account by the AID 
Administrator i n  determining the current 
AID Operational Year Budget? (Reference 
may be made t o  the 'Taking in to  
Cons ideration" memo. ) 

14. FAA Sec. 620A. Has the President deter- 
mined tha t  the recipient country grants 
sanctuary fran prosecution t o  any 
individual o r  group which has committed 
an ac t  of international terrorism, o r  
otherwise supports international 
-terrorism? 

India is i n  arrears; 
however, taken in to  
account by the 
Administrator a t  time 
of approval of Agency 
OYB. 

15. FY 1990 Appropriations Act Sec. 564. 
Ras the country been determined by tile 
President to: l a )  grant sanctuary from (a)  No 
prosecution t o  any individual or  group 
which has canmitted an ac t  of international (b) No 
terrorism, o r  (b) otherwise 
support international terrorism, unless the 
President has waived th i s  res t r ic t ion  on 
grounds of national security o r  f o r  
humanitarian reasons? 



16. ISDCA of 1985 Sec. 552(b). Has the 
Secretarv of State  determined tha t  
the couitry is a high t e r r o r i s t  threat  
country a f t e r  the Secretary of 
Transportation has determined, 
pursuant t o  section 1115(e)(2) of the 
Federal Aviation Act of 1958, tha t  
an a i rpor t  i n  the country does not 
maintain and administer effect ive 
security measures? 

17. FAA Sec. 666(b). Does the country 
object, on the basis of race, religion, 
national or igin o r  sex, t o  the 
presence of any o f f i ce r  or  employee 
of the U.S. who is present i n  such 
country t o  carry out economic 
development programs under the FAA? 

18, FAA Secs. 669, 670. Has the country, 
a f t e r  August 3, 1977, delivered t o  
any other country o r  received nuclear 
enrichment or  reprocessing equipment, 
materials or  technology, without 
specified arrangements or  safeguards, 
and without special ce r t i f i ca t ion  by 
the President? Has i t  transferred 
a nuclear explosive device t o  a non- 
nuclear weapon s t a t e  or ,  i f  such a 
s t a t e ,  e i ther  received or  detonated 
a nuclear explosive device? (FAA 
Sec. 620E permits a special waiver 
of Sec. 669 f o r  Pakistan.) 

19. FAA Sec. 670. I f  the country is a 
non-nuclear weapon s t a t e ,  has it, 
on o r  a f t e r  ~ug-ust 8, 1985, 
exported (or attempted t o  export) 
i l l ega l ly  from the United States 
any material, equipment, or  
technology which would contribute 
s ignif icant ly t o  the a b i l i t y  of 
a country t o  manufacture a nuclear 
explosive device? 

No such action 
is known t o  have 
occurred. 



20. ISDCA of 1981 Sec. 720. Was the 
country represented a t  the Meeting of 
~ i n i  st-ers bf Foreign Mf a i r s  and Reads 
of Delegations of the Non-Aligned 
Countries t o  the 36th General Assembly 
of the U.N. on September 25 and 28, 
1981, and did it f a i l  t o  disassociate 
i t se l f  from . the communique issued? 
If so, has the President taken it 
into accan t?  (Reference may be made 
to the 'Taking into Considerationft memo. ) 

21. FY 1990 Appropriations Act Sec. 513. 
has the duly 'elected Head of Government 
of Ihe country been deposed by military 
coup or  decree? If assistance has been 
terminated, llas the President notified 
Congress that a democratically elected 
government has taken office prior t o  the 
resumption of assistance? 

22. FY 1990 Appropriations Act Sec. 539. 
boes th.e recipient country ful ly  
cooperate with the international refugee 
assistance organizations, the United 
States, and other govermnents i n  
fac i l i ta t ing lasting solutions to  
refugee situations, including resettlement 
without respect to  race, sex, religion, 
or national origin? 

B. FMDING SOURCE CRITERIA FOR 
COUNTRY ELIGIBILITY 

1. Development Assistance Country 
Cri teria 

8. FAA Sec. 116. Has the Department of 
State determined that th is  govermnent 
has engaged in  a consistent-pattern of 
gross violations of internationally 
recognized human rights? If so, can 
it be demonstrated that  contemplated 
assistance w i l l  d irect ly benefit the - 

needy? 

Although India was 
represented and f a i  led 
t o  disassociate i t se l f  
from the communique, 
th i s  factor was taken 
in to  account by the 
Administrator a t  time 
of approval of 
Agency OYB. 

Yes 



be FY 1990 Appropriations Act Sec. 535. 
Has the President cer t i f ied  tha t  use of 
DA funds by t h i s  coutltry would violate 
any of the prollibitions against use of 
funds t o  pay f o r  the performance of 
abortions as  a method of' family planning, 
t o  motivate o r  coerce any person t o  
practice abortions , t o  pay f o r  the 
performance of involuntary s t e r i l i za t ion  
as  a method of family planning, t o  coerce 
or  provide any financial incentive t o  any 
person t o  undergo s t e r i l i za t ions ,  t o  pay 
f o r  any biomedical research which relates ,  
i n  whole or  i n  part ,  t o  methods of ,  or  
the performance of, abortions or  
involuntary s t e r i l i z a t i o n  as a means of 
family planning? 

2. Economic Support Fund Country Cr i te r ia  

a. FAA Sec. S02B. Has i t  been determined 
tha t  the country has engaged i n  a con- 
s i s t e n t  pattern of gross' violations of N/A 
internationally recognized human rights? 
If so, has the President found tha t  the*  
country made such significant improve- 
ment i n  its human r ights  record tha t  
furnishing such assistance is i n  the U.S. 
naticaal interest?  

b. FY 1990 Appropriations Act Sec. S69(d). 
Has t h i s  country met i t s  drug eradication 
targets  o r  otherwise taken signif icant  N/A 
s teps t o  h a l t  i l l i c i t  drug production o r  
trafficking? 



5C(3) - STANDARD ITEM CHECKLIST 

Listed below are the s tatutory itans which normally w i l l  be covered routinely 
in those provisions of an assistance agreement dealing with i ts 
implementation, o r  covered i n  the agreement by imposing limits on cer ta in  uses 
of funds . 
These items are arranged under the general headings of (A) Procurement, (B) 
Construction, and (C) Other Restrictions . 
A. PROCUREMENT 

1. FAA Sec. 602(a). Are there arrangements 
t o  permit U.S. small business t o  As required by AID 
part icipate equitably i n  the furnishing regulit ions, so l i c i -  
of commodities and services financed? t a  tions f o r  co~nmodi ty 

and equipment procure- 
ment w i l l  be advertised 
i n  the U.S. 

2. FAA Sec. 604(a). W i l l  a l l  procurement be 
from the U.S. except as otherwise Yes 
determined by the President or  determined 
under delega'iion f rorn him? 

3. FAA Sec, 604(d). If the cooperating 
country discriminates against marine 
insurance companies authorized t o  do 
business i n  the U.S., w i l l  canmodities 
be insured i n  the United States 
against marine r i sk  with such a 
company? 

4, FAA Sec. 604(e). If non-US. procurement 
of agricul t u r a i  c m o d i  tv or  D ~ O ~ U C ~  
thereof is t o  be financed, is' there 
provision against such procurelnent when 
the domestic price of such commodity is 
less than pari ty ? (Exception where 
commodity financed could not reasonably 
be procured i n  U .S. ) 

5. FAA Sec. 604(g). Will construction or  
engineering services be procured fran 

Yes 

AID w i l l  not finance 
f i h s  of aavanced developing countries construction services. 
which are otherwise e l ig ib le  under Code Any AGE services 
941 and which have attained a competitive financed by the project 
capabili ty i n  international markets i n  w i l l  most l ike ly  be 
one of these areas? (Exception f o r  those procured from the U.S. 



countries which receive direct  economic 
assistance under the FAA and permit United 
States firms t o  compete for  construction 
or  engineering services financed from 
assistance programs of these countries. 

6. FAA Sec. 603. I s  the shipping excluded 
f ran compliance with the requirement in  
section 901(b) of the Merchant Marine Act 
of 1936, as amended, that a t  leas t  50 
percent of the gross tonnage of 
co~nmodi t i e s  (computed separately for  dry 
bulk carriers ,  dry cargo l iners,  and 
tankers) financed shall  be transported on 
privately owned U.S. f lag commercial 
vessels to  the extent such vessels are 
available a t  f a i r  and reasonable rates? 

7. FAA Sec. 621(a), I f  tedlnical assistance 
is financed, w i l l  such assistance be 
furnished by private enterprise on a 
contract basis t o  the fu l les t  extent 
practicable? W i l l  the f a c i l i t i e s  and 
resources of other Federal agencies be 
ut i l ized , when they are particularly 
suitable, not competitive with private 
enterprise, and made available without 
undue interference with danestic programs? 

8. International Air Transportation Fair 
Competitive Practices Act, 1974. If a i r  
transportation of persons or property is 
financed on grant basis, w i l l -U .S .  

- 

carriers  be used t o  the extent such 
service is available? 

9. FY 1990 Appropriations Act Sec. 504. 
I f  the U.S. Government is  a party t o  a 
contract for  procure~nent, d&s the 
contract contain a provision authorizing 
termination of such contract for the 
convenience of the United States? 

Yes 

Yes 

Yes 

Such a provision 
w i l l  be included 
in  any AID direct  
contract. 

10. FY 1990 A ro r iat ions Act Sec. 524. 
-is fo r  consulting service 
through procurement contract pursuant t o  
5 U.S.C. 3109, are contract expenditures N/A 
a matter of public record and available for  
public inspection (unless otherwise 
provided by law or Executive order)? 



11. Trade Act Sec, 5164 (as interpreted by 
conference report), amending Metric 
Conversion Act of 1975 Sec. 2. Does the - - - - . - - - - - - - . . - - - - - - . - - - - - - - - - - - - - - - 

project use the metric system of 
measurement in  &ts procurements, grants, 
and other business-related activit ies,  
except to  the extent that such use i s  
impractical or is likely to  cause 
significant inefficiencies or loss of 
markets to  United States firms? Are bulk 
purchases usually to  be made in  metric, 
and are canponents, subassemblies, and 
semi-fabricated materials to  be 
specified in metric units when 
economically. svai lable and technically 
a&quate? 

12. FAA Secs. 612(b), 636(h); FY 1990 
Appropriations Act Secs , 507, 509. 
Describe stem taken to  assure that. to 
the maximum kxtent possible, foreigi 
currencies owned by the U.S. are 
utilized in  lieu of dollars to meet the 
cost of contractual and other services. 

13, FAA Sec. 612(d). Does the U.S. own 
excess foreign currency of the country 
and, i f  so, what arrangements have been 
made for its release? 

14. FAA Sec. 601(e). W i l l  the assistance 
uti l ize competi'ti ve selection procedures 
for the awGding of contracts ,- except 
where applicable procurelnent rules allow 
otherwise? 

B. CONSTRUCTION 

1. FAA Sec. 601(d). If capital (e.g., 
construction) project, w i l l  U.S. 
engineering a d  professional services 
be used? 

2 .  FAA Sec. 611(c), If contracts for 
construction are to be financed, w i l l  
they be l e t  on a competitive basis to  
maximum extent practicable? 

Metric measurements 
wi! 1 be used in  AID- 
financed procurements, 
grants and other pro- 
ject activit ies to  the 
~naximum extent feasible, 

The U.S. owns no local 
currency; many local 
currency costs w i l l  be 
met by the GO1 and 
Indian private sector. 

No excess local cr.rrrency 
is currently ow13d by 
the US, 

Yes 

This is not a capital 
assistance project. 



3. FAA Sec. 620(k). If for construction of 
productive enterprise, w i l l  aggregate 
value of assistance to  be furnished by the 
U.S. not exceed $100 million (except tor 
productive enterprises in  Egypt that 
were described in  the CP), or does 
assistance have the express approval of 
Congress? 

1. FAA Sec. 122(b), If development loan 
repayable i n  dollars, is interest rate a t  
least 2 percent per &um during a grace 
period which is not to  exceed ten years, 
and a t  least 3 percent per anrlum 
thereafter? 

2. FAA Sec. 301(d). If fund is established 
solely by U.S. contributions and 
administered by an international 
organization, does Comptroller General 
have audit rights? 

3. FAA Sec. 620(h). Do arrangements exist 
to  insure that United States f oreinn aid 
is not used in  a manner which, conirary 
to  the best interests of the United 
States, promotes or assists the foreign 
aid projects or activit ies of the 
Canmunis t-bloc countries? 

4. W i l l  arrangements preclude use OF 
financing : 

a. FAA Sec. 104 ( f )  ; FY 1990 Appropria- 
. tions Act under heading vfPopulation, 

DA," and Secs. 525, 535. (1) To pay 
for wrformance of abortions as a 
methbd of family planning or to 
motivate or coerce persons to  practice 
abortiom; (2 )  t o  pay for performance 
of involuntary sterilization as a 
method of family planning, or to 
coerce or provide financial incentive 
to  any person to  undergo s t e r i l i -  
zation; (3) to  pay for any biomedical 
research which relates, in  whole 
or part, to rnethods or the 
performance of abortions or 

Provisions speci- 
fically prohibiting 
the l isted impemis- 
sable uses w i l l  not be 
included in  the Project 
Grant Agreement. 
Instead, usage of pro- 
ject funds w i l l  be con- 
trolled by (1) requiring 
approval for expendi- 
tures; (2) auditing of 
expenditures during and 
immediately after the 
project; (3) project 



involuntary s ter i l iza t ions  as  a means 
of family planning; or  (4)  t o  lobby 
for  abortion? 

b. FAA Sec, 483. To make reimburse- 
ments, i n  the Eon  of cash 
payments, t o  persons whose i l l i c i t  
drug crops are eradicated? 

c. FAA Sec. 620( ) , To compensate 
d o p r i a t e d  or 
nationalized property, except t o  
compensate foreign nationals i n  
accordance with a land reform 
program cer t i f ied  by the President? 

d. FAA Sic. 66'0. To provide training, 
advice, or  any financial support 
f o r  police, prisons, or  othki law 
enEorcement forces , except fo r  
narcotics programs? 

e. FAA Sec. 662. For CIA act iv i t ies?  

f . FAA Sec. 636 (i ) , For purchase, 
sale ,  long-term lease, exchange or  
guaranty of the sa le  of motor 
vellicles manufactured outside U.S., 
unless a waiver is obtained? 

g. FY 1990 Appropriations Act Sec. 
503. To Day Dens ions. annuities. 
retire~nent pay, or  adjusted service 
compensation fo r  prior  or current . military personnel? 

h. FY 1990 Appropriations Act 
Sec. 505. To pay U.N. assessments, 
arrearages o r  dues? 

i .  FY 1990 Appropriations Act Sec. 
506. To c a r w  out ~ rov i s ions  of 

monitoring by AID 
officers;  and (4)  by 
including in  the Grant 
Agreement a r ight  t o  
request a refund for  
inel igible uses of pro- 
ject funds. 

section 209(d) I t ransfer  of 
FAA funds t o  multilateral 
organizations f o r  lending)? 



j. FY 1990 Appropriations Act Sec. 510. 
fFo finance the export of nuclear 
equipment, fue l ,  br technology? 

k. FY 1990. Appropriations Act Sec. 511. 
?or the purpose of aiding the e f fo r t s  
of the gbvernment of such country t o  
repress the legitimate rights of the 
population of such country contrary 
to  the IJniversal Declaration of Human 
Rights? - 

l i c i  t y  o r  pEp@anda 
purposes designed t o  support or defeat 
legislat ion pending before Congress, 
t o  influence i n  atlyway the outcome of 
a pol i t ica l  elect ion i n  the United 
States;:, or  fo r  any publicity or  
propaganda purposes not authorized by 
Congress? 

5. FY 1990 Appropriations Act Sec. 574. 
'klill'atw A.I.D. contract and Yes 
sol ic i ta t ion ,  and subcontract entered 
in to  under such contract, include a 
clause requiring tha t  U.S. marine 
insurance canpanies have a f a i r  
opportunity t o  bid for marine insurance 
when such insurance is necessary o r  
appropriate? 

6. FY 1990 Appropriations Act Sec. 582. 
Will any assistance be provided t o  any No 
fore ign government (including any 
instrumentality o r  agency thereof ) , 
foreign person, or  United States  . 
person i n  exchange f o r  tha t  foreign 
government or  person undertaking any 
action which is, i f  carried out by 
the United States Government: a 
United States o f f i c i a l  o r  employee, 
expressly prohibited by a provision 
of United States  law? 



TECHNICAL ANAl Y S I S  

ANNEX D 

1. dmgortance o f  Enerav f o r  Fconomic Growth: 

1.1, The major f ac to r  f o r  economic growth i n  I nd ia  i s  i n d u s t r i a l  
performance, Over the  per iod 1980-89, indust ry  grew fas te r  than 
a l l  other sectors i n  the  economy, w i t h  an annual growth r a t e  o f  7.1% 
compared t o  4,9% f o r  ag r i cu l t u re  sector and 5.9% f o r  GDP overa l l .  The 
share o f  indust ry  i n  GDP has been increasing s tead i l y  from 24% i n  1980 t o  
29% i n  1988 and i n  the 1990s i s  expected t o  overtake t h a t  o f  agr i cu l tu re ,  

1.2. C r i t i c a l  t o  the performance o f  the i n d u s t r i a l  sector i s  
the ava i l ab i l  i ty  o f  s u f f i c i e n t  energy f o r  i t s  development. The i n d u s t r i a l  
sector and the Ind ian economy overa l l  would have performed even b e t t e r  i f  
not f o r  the  inadequate and unre l iab le  supply o f  e l e c t r i c  power. I n  the 
past few years severe power shortages and the  poor qua1 i t y  o f  de l ivered 
power have ser ious ly  eroded p r o f i  t a b i  1 i t y  and operational p roduc t i v i t y  o f  
the p r i va te  i ndus t r i  a1 sector. 

2. Constraints: 

2.1. I n  sp i t e  o f  the rap id  s t r i des  made i n  the  power sector i n  terms o f  
capacity addit ions, e l ' e c t r i c i t y  use i n  I nd ia  i s  supply constrained. 
Sho r t f a l l s  i n  power supply and widespread power shortages have ser ious ly  
1 imi ted i n d u s t r i a l  growth. I n  sp i t e  o f  increases i n  power generation o f  
about 9 t o  10% per year, one s t i l l  f i nds  a pers is ten t  energy shortage o f  
7-8%. Peaking shortages, o f  course are o f  a higher magnitude; about 18% 
on an a l l - I n d i a  basis. An ind ica to r  o f  the  sever i t y  o f  the  problem i s  
t h a t  t o  safeguard against power cuts, Indian indust ry  i s  increas ing ly  
resor t ing  t o  the i n s t a l l  a t i on  o f  i n e f f i c i e n t ,  h igh cost  d iese l  capt ive 
power plants.  I n  1989, the t o t a l  i n s t a l l e d  capaci ty o f  capt ive power 
p lants  (mainly d iese l )  i n  i f idust ry  was 7800 MW and i s  projected t o  
increase t o  over 9000 MW by 1995, 

2.2. The power a v a i l a b i l i t y  problem i s  1 inked t o  another broad r a t i o :  
the high i n t e n s i t y  o f  energy use i n  the economy. I n t e n s i t y  o f  energy use 
i n  I nd ia  i n  1985-86 i s  estimated t o  be 0.55 compared t o  0.29 i n  Japan, 
0.32 i n  Phi l ippines,  0.44% i n  Tunis ia and i s  second only t o  the  energy 
p r o f l i g a t e  U.S. (0.59%). ,Further, the Ind ian economy i s  one o f  the  l e a s t  
energy e f f i c i e n t  o f  the world's major economies. The Indian energy 
equipment indust ry  ( i ndus t r i a l  bo i lers ,  motors etc.) has not  made much 
attempt t o  upgrade and modernise i t s  products t o  increase end use 
e f f i c iency .  When compared w i t h  in te rna t iona l  pract ices,  the  scope f o r  
energy savings i n  Ind ian indust ry  i s  l a rge  -- on the order o f  20%. There 
are a number o f  fac to rs  t h a t  i n h i b i t  adoption o f  technologies and 
pract ices t o  improve energy e f f i c iency :  outdated process and product 
techno1 ogies; 1 ack o f  p ro jec t  design, consul tancy and engineering 
services; inadequate domestic manufacture and supply o f  energy e f f i c i ency  
devices and systems; and i n s u f f i c i e n t  f i nanc i  a1 programs. 



, 

2.3. Poor end-use e f f i c i e n c y  i s  only p a r t  o f  the broader challenge 
i n  Ind ia 's  power sector. There i s  a1 so the imbalance i n  sector 
development between supply and management o f  load demand. The 
benef i ts  o f  e f f i c i e n t  management o f  Ind ia 's  power sector would be 
substanti  a1 . Improving t he  management and operational e f f i c i ency  o f  
the power sector promises t o  improve cap i t a l  p roduc t i v i t y ,  provide 
re1 i abl e e l e c t r i c i t y  services, reduce cap i t a l  requirements and 
address envi ronmental probl  ems, 

2.4. While capacity add i t ion  i s  c e r t a i n l y  the  mainstay f o r  b r idg ing  
the gap between supply and demand, there i s  a1 so a need t o  look a t  
o ther  possible options t o  reduce power shortages and br idge the 
supply/ demand gap. Areas t h a t  need a t t en t  i on  include: renovat i on  
and moderni sat ion o f  e x i s t i n g  power stat ions;  improving operating 
performance o f  these power p lants  through t r a i n i n g  personnel ; 
p rcv l  s ing consul tancy services f o r  improving operational e f f i c iency ;  
i ntroduct i ng new techno1 ogi  es ; reduct ion i n  transmission and 
d i s t r i b u t i o n  losses; 1 oad management; and energy conservation. 

3. The Generation Sector: 

3.1 C a ~ a c i t v  and Growth: The power sector i n  I nd ia  has made rap id  
progress since independence. I n s t a l  1 ed capacity has gone up from 
1400 MW i n  1947 t o  64,000 MW today. The annual compound growth r a t e  
i s  on the  order o f  9.5%. E l e c t r i c i t y  generation has increased from 
about 5 b i l l i o n  u n i t s  i n  1947 t o  245 b i l l i o n  u n i t s  today. The 
achivements made dur ing the  7th  plan, ending March 31st 1990 are 
s i gn i f i can t .  A record t a rge t  o f  about 22245 MW add i t iona l  generation 
capaci ty has been achi eved . 
3.2. Orqanisations: Under the Indian E l e c t r i c i t y  Act, the Central 
Government 1 icenses e l e c t r i c i t y  generation undertakings and defines 
the safety regulat ions;  administrat ion o f  the act  i s  l e f t  t o  the  
State governments. For exerc is ing dual cont ro l  o f  the Central and 
State governments, l e g i s l a t i o n  t i t l e d  " E l e c t r i c i t y  Supply Act 1948" 
was enacted under which t he  Central E l e c t r i c i t y  Au thor i t y  (CEA) and 
State E l e c t r i c i t y  Boards (SEBs) were formed. CEA i s  responsible f o r  
developing a nat iona l  power pol  i c y  and coordinat ing the  various 
agencies involved i n  e l e c t r i c i t y  supply. It i s  responsible f o r  
approving investment proposal s, prov id ing consul tancy support t o  
SEBs, moni tor ing the performance o f  power p ro jec ts  etc.  CEA i s  
administered by the Department o f  Power i n  the  M i n i s t r y  o f  Energy. 
The SEBs are State government-owned autonomous corporations 
responsible f o r  generati  on, transmission and d i s t r i b u t i o n  o f  
e l e c t r i c i t y  'at the  s ta te  l eve l .  The SEBs own and operate over 70% 
o f  the power systems i n  t he  country. 

3.2.1. As a f i r s t  step toward power systems in tegrat ion,  regional  
e l e c t r i c i t y  boards (REBs) were created i n  1964. I n  theory, they are 
responsible f o r  coordinat ing the operation o f  the SEBs on a regional  
l eve l  and deal ing w i t h  issues such as i n t e r s t a t e  t r ans fe r  o f  power, 
formulat ion o f  p r i c i n g  p o l i c i e s  f o r  sale o f  power etc., but  have had 
1 i m i  ted  p rac t i ca l  e f f ec t .  I n  1969, a separate organization, the  
Rural E l e c t r i f i c a t i o n  Corporati  on (REC) , was establ  i shed t o  p l  an, 
fund and monitor r u r a l  e l e c t r i f i c a t i o n  programs. It funds over 70% 
o f  a l l  r u r a l  e l e c t r i f i c a t i o n  i n  the country. 



3.2.2. I n  order t o  augument the e f f o r t s  o f  the State governments i n  
the power development program, the Central Government created the 
National Thermal Power Corporat i on (NTPC) and National Hydro- 
E l e c t r i c  Power Corporation (NHPC) i n  1975 t o  construct  and operate 
l a rge  power s ta t ions  and t h e i r  associated transmission f a c i l i t i e s .  
NTPC has establ ished a ,number o f  1 arge coal mine p i  thead thermal 
s ta t ions  and NHEPC has a lso establ ished a few la rge  hydro -e lec t r i c  
s ta t ions.  The Department o f  Atomic Energy i s  responsible f o r  the 
country's nuclear power p lants .  I n  addi t ion,  there are f i v e  power 
u t i l i t i e s  operat ing i n  the country o f  whom three are involved only 
i n  d i s t r i b u t i o n  a c t i v i t i e s .  

3.2.3. The Power Finance Corporation (PFC) was incorporated.  i n  Ju ly  
1986 as a pubi i c  1 im i ted  company under the admin is t ra t ive  con t ro l  o f  
the Department o f  .Power. It has been set  up w i t h  the  main ob jec t i ve  
o f  p rov id ing  term f inance f o r  power pro jec ts .  The corporat ion has 
ras ied  funds from the  pub l i c  ,through issue o f  tax  f r ee  bonds and 
sanctions loan assistance f o r  various schemes such as ongoing 
thermal power p ro j ec t  proposal st  rehabi 1 i t a t i o n  and moderni sat ion 
programs o f  thermal power s ta t ions,  i n s t a l l a t i o n  o f  shunt 
capacitors, urban d i s t r i b u t i o n  schemes etc .  

3.3. Im~rovements i n  the Svstem: There has been marked improvement 
i n  the performance o f  the power sector i n  the l a s t  few years. The 
p l an t  load  f a c t o r  o f  the thermal power s ta t ions  has increased from 
50 t o  56.4% dur ing the per iod 1985-90. The e l e c t r i f i c a t i o n  programs 
which were l i m i t e d  t o  a few urban areas have extended f a r  and wide, 
almost throughout the  country, e l e c t r i c i t y  now being accessible t o  
95% o f  the  v i l l ages .  

3.4. A m  However, the demand f o r  power i s  growing 
a t  the r a t e  o f  about 11% per annum. Therefore, i n  s p i t e  o f  the 
commendable achievements dur ing the l a s t  f i v e  years, the a1 1 - I n d i a  
energy shortage i s  about 8% and the shortage f o r  meeting peaking 
demand i s  17%. I n  the per iod 1990-95, a t a rge t  o f  38,000 MW 
add i t i ona l  generating capaci ty has been proposed, which would have 
s i g n i f i c a n t  impact on improving the power p o s i t i o n  i n  the  country. 
However, even i n  the u n l i k e l y  event s u f f i c i e n t  cap i t a l  were 
ava i lab le  t o  achieve the target ,  the  growth i n  demand would insure 
t h a t  shortages would pers is t .  Therefore, i n  add i t i on  t o  capaci ty 
addi t ion,  a t t en t i on  has t o  be pa id  t o  both management o f  power 
demand and optimal u'cil i s a t i o n  of the e x i s t i n g  power assets. One o f  
the major areas t h a t  needs a t t en t i on  i s  improvement o f  transmission 
and d i  s t r i  b u t i  on systems t o  overcome the problem o f  f requent 
breakdowns ifnd evacuation o f  power from the generating s t a t  ions. 
These weaknesses i n  t he  transmission and d i s t r i b u t i o n  network have 
accentuated the problem o f  power shortage. 

3.4.1. Another area which needs p r i o r i t y  a t t en t i on  i s  the optimum 
u t i l  i s a t i o n  o f  e x i s t i n g  assets i n  the power sector. The program f o r  
renovat ion and moderni sa t  i on  o f  thermal power p l  ants o f f e r s  scope 
fo r  e f f i c i e n c y  improvements. I n s t a l  1 a t i on  o f  capaci tors f o r  
reduct ion o f  transmission and d i s t r i b u t i o n  losses a1 so needs 
examination. Another problem being faced by the e l e c t r i c i t y  boards 
re l a tes  t o  the low power t a r i f f  charged f o r  ce r t a i n  groups o f  
consumers, such as the ag r i cu l t u re  sector. 



3.4.2. The discussion above ind icates t h a t  there are number o f  
areas which o f f e r  po ten t i a l  fo r  improvement i n  the supply sector. 
The areas t h a t  would r e s u l t  i n  s i g n i f i c a n t  improvements include: 

1) Rehi~b i l  i a t i o n  o f  thermal .power p lants ;  

2) Accelerate implementation o f  ongoing power p l  ants; 

3)  Encourage p r i v a t e  p a r t i c i p a t i o n  i n  power supply; 

4) Increased investments i n  transmission and d i s t r i b u t i o n  
re1 a t i  ve t o  investment i n  generat ion; 

5) Operational improvements t o  ex i  s t i n g  power p l  ants; 

6 )  Promotion o f  cogeneration which can meet a po r t i on  of the  
power generation requirements ; 

7)  Least-cost investment planning techniques t o  be employed f o r  
power sector  planning; and 

8) Improving the  sk i  11 s o f  operat ing personnel through t r a i n i n g  . 
3.4.3. The PFC. i s  expected t o  be a major source o f ,  f inanc ing f o r  
SEBs both f o r  rehab i l  i t a t i o n  o f  e x i s t i n g  f a c i l  i t i e s  and const ruct ion 
o f  new f a c i l  i t i e s  f o r  generation, transmission and d i s t r i b u t i o n  o f  
power. The PFC would review a l l  e x i s t i n g  generating p l an t s  i n  the 
country and develop programs f o r  1 i f e  extension. The World Bank and 
the Asian Development Bank p lan t o  channel a l l  t h e i r  f u t u re  lend ing 
t o  SEBs through PFC. EMCAT w i l l  provide assistance t o  PFC i n  
developdng i t s  own organisat ion and provide assistance t o  SEB 
through PFC and consul tants f o r  preparat ion o f  Operational and 
Financial  Act ion Plans (OFAPs) , leas t -cos t  investment plans e tc .  
The technica l  assistance and t r a i n i n g  needs o f  PFC and SEBs would be 
supported by EMCAT. EMCAT, w i l l  he1 p develop through PFC and SEBs 
a nat iona l  power system, moderni sa t ion  and rehabi 1 i t a t i o n  program 
and a lso promote p o l i c y  reforms t o  encourage more r e l i a b l e  supply o f  
power t o  the  p r i v a t e  sector. Since a l l  lend ing by m u l t i l a t e r a l  
development banks f o r  the power sector  would be through the PFC, 
EMCAT would he lp  leveraging a substant ia l  volume o f  the MDB 
1 ending f o r  power supply improvements t o  bene f i t  the p r i v a t e  sector .  

4. Power Sector Investment P l  anninq: 

4.1 .  The PFC i s  expected t o  operate as a sound f i nanc ia l  
i n s t i t u t i o n  on a s e l f  sustain ing basis. For t h i s  purpose, i t  i s  
expected t o  lend on ly  t o  those SEBs t h a t  have a PFC approved OFAP 
which i s  expected t o  ensure f i nanc ia l  v i a b i l i t y  w i t h i n  a reasonable 
per iod o f  t ime. While the  SEBs have the r e s p o n s i b i l i t y  o f  prepar ing 
the  OFAPs, i t  i s  c r i t i c a l  t h a t  PFC s t a f f  provide support t o  them 
i n  the  preparat ion o f  the diagnosis and t h a t  a p a r t i c i p a t o r y  
approach be followed. EMCAT would ass is t  PFC i n  prov id ing support 
through consul tants and by prov id ing t r a i n i n g  f o r  preparat ion o f  
OFAPs. These would a1 so be c lose ly  monitored f o r  imp1 ementation 
as a p a r t  o f  PFC's supervision a c t i v i t i e s .  EMCAT w i l l  support the 
SEBs through PFC t o  f a c i l i t a t e  the proper implementation o f  OFAPs. 



5. beast-Cost Investment Planning: 

5.1. I n  addi t ion t o  the  OFAPs, SEBs w i l l  be required t o  prepare 
f o r  PFC's approval leas t -cos t  investment plans and f e a s i b i l i t y  
studies f o r  each separate investment. EMCAT proposes t o  provide 
t r a i n i n g  through U.S. i n s t i t u t i o n s  on such leas t -cos t  investment 
planning. The t r a i n i n g  would be provided t o  engineers and managers 
from p r i va te  sector* consul t ing f irms, PFC and SEBs. 

6. Tra i  n i  nq Proarams and Environmental I m ~ a c t  Assessments : 

6.1. The need' f o r  t r a i n i n g  o f  personnel both ' f rom PFC and SEB i s  
wel l  recognised. For PFC t o  succeed i n  promoting improvements i n  
the technical  and f i nanc ia l  performance o f  SEBs by. agreeing on and 
monitoring the execution o f  OFAPs and f o r  SEBs t o  have s t a f f  w i t h  
a l eve l  o f  experience t o  implement plans f o r  improved performance, 
i t  i s  imperative t h a t  PFC and SEB s t a f f  receive in tens ive t r a i n i ng .  
The t r a i n i n g  would be imparted through both U.S. and Indian 
i n s t i t u t i o n s .  The areas where t r a i n i n g  ' i s  requi red would be 
f i n a l i s e d  i n  consul ta t ion w i t h  PFC and SEBs. The t r a i n i n g  would 
range from formal seminars t o  on-the- j ob  t r a i n i n g  f o r  PFC technical  
s t a f f .  The broad areas re l a ted  t o  t r a i n i n g  include: p l an t  
modernisation techniques; T&D loss  reduct ion techniques; p l an t  1 i f e  
extension techniques; system improvement techniques; and 
environmental issues. To provide i t s  s t a f f  w i t h  manuals i n  which 
po l  i c i e s  and procedures re1 a t ing  t o  i t s  business are presented, PFC 
needs assistance i n  form o f  consultants t o  perform t h i s  task. The 
manuals would provide w r i t t e n  guidel ines and could be prepared i n  
the  areas deal ing w i t h  p ro jec t  appraisal, OFAPs, procurement o f  
goods and services, i n te rna l  aud i t  and MIS. 

6.2. An unfortunate consequence o f  India 's r ap id  i n d u s t r i  a1 growth 
has been environmental degradation and coricerns about i t s  
con t r ibu t ion  t o  global  warming. Along w i t h  motor veh ic le  t r a f f i c ,  
the major cause f o r  a i r  p o l l u t i o n  i s  e l e c t r i c  power generation, 
since most o f  i t  i s  done by coa l - f i r ed  thermal p lants.  It i s  
proposed t o  provide technical  assistance f o r  the  SEBs t o  prepare 
environmental assessments which i t  w i l l  requ i re  as a pa r t  o f  t h e i r  
i nvestment proposal s. 

7. Pol i c v  Level Studies and Information Dissemination: 

7.1. There i s  need f o r  c r i t i c a l l y  reviewing the present operation 
o f  the SEBs, t o  de f ine  i ne f f i c i enc ies  and shortomings and describe 
steps t h a t  w ' i l l  have t o  be taken t o  improve t h e i r  operations. For 
t h i s  purpose, d iagnost ic  studies need t o  be ca r r l ed  out  e i t h e r  by 
u t i l i t i e s  themselves o r  by engaging consultants. I t  w i l l  a lso be 
necessary t o  create f a c i l  i t i e s  f o r  impart ing t r a i n i n g  t o  SEB s t a f f  
i n  car ry ing out  invest igat ions and diagnost ic analysis and 
formulat ion o f  pro jects .  I n  addi t ion,  PFC would requi re  a number o f  
studies t o  be ca r r i ed  out  i n  respect o f  power system development, 
f inanci a1 planning and s t ruc tu ra l  changes necessary f o r  optimal 
development o f  the power sector. The studies w i l l  help i n  mapping 
out  the r o l e  o f  PFC i n  the  emerging power scene. For t h i s  purpose, 
i t  i s  proposed t o  create a c e l l  f o r  power studies i n  PFC as a pa r t  
of EMCAT assistance. To begin w i t h  the fo l low ing  studies w i l l  be 
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taken up by the c e l l :  1) Study on t a r i f f  s t ruc tu re  i n  some 
se lec t i ve  states, 2) Evaluation o f  benef i ts  o f  rehab i l  i i a t i o n  
modernisation and system improvement schemes financed by PFC; 
3) How best t o  develop Management Information Systems MISS i n  SEBs. 

8. Po ten t i  a1 f o r  E f f  i c iencv Im~rovement i n  Demand 'Sector: 

8.1. I n  addi t ion t o  the  various factors  mentioned above f o r  making 
improvements i n  the supply sector, demand management o f f e r s  la rge  
scope f o r  br idg ing the supply-demand gap. The Ind ian i n d u s t r i a l  
sector, whi le  being inherent ly  energy in tens ive because i t  consists 
l a r g e l y  o f  heavy industry,  i s  a lso i n e f f i c i e n t  i n  i t s  use o f  
energy. Considering the s i x  most energy-intensive subsectors, i t  i s  
estimated t h a t  there e x i s t s  an energy savings po ten t i a l  o f  7-10 
m i l l  i o n  Toris o f  O i l  Equivalent (TOE) per annum. . E f f o r t s  t o  reduce 
spec i f ic  energy consumption i n  the  energy in tens ive j ndus t r i a l  
sectors need t o  be pursued vigourously. 

8.2. As Ind ia  posseses a h igh l y  energy in tens ive t ndus t r i a l  sector, 
i t  has become c lear  t h a t  energy requirements f o r  maintain ing high 
ra tes  o f  GDP and i n d u s t r i a l  growth have become a const ra in t .  The 
i n d u s t r i  a1 sector consumes 60% o f  commerci a1 energy consunption. 
Apart from being energy intensive,  the  Indian energy sector i s  also 
i n e f f i c i e n t  i n  i t s  use o f  energy. However, surveys have revealed 
t h a t  15-20% savings i s  possible by implementing housekeeping, low 
r i  sk conservation options. These savings are c l e a r l y  techn ica l l y  
feas ib le  as the  experience i n  i ndus t r i a l i sed  nat ions such as USA, 
Japan and Western Europe would indicate.  EMCAT8s demand 
management component would support a c t i v i t i e s  i n  the  areas o f  loan 
p o r t f o l  i o design, development o f  p r i va te  energy consul t i ng services 
and informat ion dissemination and pol i c y  dialogue. 

8.3. Loan P o r t f o l i o  Desiqn 

8.3.1. One o f  the means f o r  augmenting power generation by the 
u t i l  i t i e s  i s  through cogeneration by i n d u s t r i a l  and commercial 
establ  i shments. The po ten t i  a1 f o r  power generati  on through the  
cogeneration route has not  y e t  come close t o  being r e a l  ised. A 
study conducted by USAID on t he  po ten t ia l  f o r  cogeneration i n  
Maharashtra and Gujarat revealed t h a t  about 2500 MW o f  power could 
be generated through cogeneration i n  these two states alone. 
Cogeneration has s i g n i f i c a n t  energy saving po ten t i a l  . By generating 
e l e c t r i c i t y  i n  conjunction w i t h  production o f  steam f o r  i n d u s t r i a l  
o r  commercial processes, considerably less energy i s  used than when 
steam and e r e c t r i c i t y  are produced separately. However, 
cogeneration i s  an economic investment f o r  a f i r m  on ly  i f  the  value 
o f  the  energy produced i s  greater than the incremental cap i t a l  and 
operat ing costs incurred by t h e  f i r m .  This energy includes t h a t  
which the  f i r m  v:~uld normally purchase from an e l e c t r i c  u t i l i t y  as 
we l l  as excess e l e c t r i c i t y  which could be sold t o  the u t i l i t y  o r  
other i n d u s t r i a l  customers. 



. 
8.3.2. A second economic bene f i t  may r e s u l t  i f  the cogenerator 
can produce e l e c t r i c i t y  more r e l i a b l y  than the e l e c t r i c  u t i l i t y  
supplying him, thus increasing i t s  secur i t y  o f  supply and reducing 
economic losses from supply d isrupt ions.  The f i nanc ia l  issues 
associated w i t h  the development o f  a cogeneration p ro jec t  are not  
unl i ke those of other cap i t a l  in tens ive engineering pro jects .  Among 
the major fac to rs  a f f ec t i ng  the f inanc ia l  a t t rac t iveness ' o f  a 
cogeneration investment are: investment costs; capaci ty 
u t i l  i sat ion factor ;  fue l  prices; p r i c e  o f  e l e c t r i c i y  purchased by 
the cogenerator; p r i c e  o f  e l e c t r i c i t y  sold by cogenerator; and 
f inancing costs. Uncer ta in i t i es  i n  many o f  the above fac to rs  act  as 
ba r r i e r s  t o  the penetrat ion o f  cogeneratian. Other i n s t i t u t i o n a l  
and p o l i c y  issues such as: power purchase agreements on the  basis 
o f  avoided costs; development of generic contracts f o r  cogeneration 
arrangements between cogenerators and gr ids ;  prov is ion o f  back-up 
power f o r  cogeneration plans; etc. need t o  be addressed. The 
Pro ject  w i l l  support conduct o f  a study addressing t he  above issues 
as wel l  as performing loan p o r t f o l i o  design f o r  about 30 i n d u s t r i a l  
cogeneration schemes. 

8.4. Feasi b i  1 i t v  R ~ D o ~ ~ s  f o r  Enerqv Conservation Schemes : 

8.4.1. The World Bank proposes t o  provide a c r e d i t  o f  $200 m i  11 ion  
through IDBI and I ndus t r i a l  Cred i t  and Investment Corporation o f  
Ind ia  L t d  ( ICICI)  f o r  implementing energy conservation schemes. For 
t h i s  purpose, i t  w i l l  be necessary t o  prepare ,deta i led f e a s i b i l  i t y  
repor ts  f o r  appraisal by the f i nanc i  a1 i n s t i  tu t lons.  The 
feas i  b i l  i t y  repor ts  w i l l  contain technical  economic analysis on the 
schemes and provide de ta i led  informat ion on the scheme proposed. 
EMCAT w i l l  provide support i n  the form of consultants, both Ind ian 
and U.S., f o r  preparation o f  t he  f e a s i b i l i t y  reports.  The World 
Bank 1 i ne o f  c r e d i t  w i  11 have an impact on enepgy conservation i n 
the i n d u s t r i a l  sector and, depending on i t s  success, could lead t o  
f u r t he r  1 ines o f  c r e d i t  f o r  energy conservation from World Bank and 
other mu1 t i 1 a te ra l  donors. 

8.5. l level o~ment  o f  Pr ivate  Sector Enerqv Consul t i n e  Services: 

8.5.1. The advent o f  p r i va te  sector energy consul t ing services o r  
Energy Audi tors as they are re fe r red  t o  i n  I nd ia  i s  a f a i r l y  recent 
development . Through the170s and i n  the mid- '810s, energy e f f i c i e n c y  
consul tancy was vested i n  GO1 i n s t i t u t i o n s  and programs. The 
services were provided by GO1 -supported organi sat i ons and some 
indust ry  associations, but had some severe drawbacks. These 
Studies: a) Were predominantly aimed a t  d iagnost ic services; 
b) Lacked turnkey o r  implementation services; c )  When they attempted 
t o  make de ta i l ed  energy audi ts  they suf fered from l ack  o f  sound 
engineering design and d;-awings, poor accuracy and re1 i a b i  1 i t y  o f  
measured parameters and a tendency t o  focus on t r a d i t i o n a l  areas 
(boi  1 ers, furnaces etc)  over process-re1 ated energy e f f i c iency ;  
d) Provided inadequate treatment o f  f i nanc i  a1 analysis and 
preparat ion o f  f inanci  a1 packages and options; e) Lacked re1 i abl e 
commerci a1 informati on, i ncl  ud i  ng an absense o f  coherent 
imp1 ementat i on  p l  ans invo lv ing  equipment suppl ie rs ,  contractors, 
etc. ; and e) Had an absence o f  contractual  guarantees t o  cover r i  sks 
associated w i t h  in t roduct ion o f  energy e f f i c i ency  systems. 



8.5.2. As a r e s u l t  o f  these shortcomings, and i n  response t o  the 
needs o f  industry,  a nascent and growing p r i v a t e  sector  energy 
consultancy serv ice has begun t o  emerge. These p r i va te  groups are 
beginning t o  make t h e i r  presence f e l t ,  though not  wi thout  problems. 
The non- ava i l  abi  1 i t y  o f  sk i  11 ed manpower i s acute. Another area 
t ha t  needs support f o r  improving the  q u a l i t y  o f  consultancy i s  
ava i l  a b i l  i ty o f  accurate and re1 i a b l e  d iagnost ic  instruments. The 
Pro jec t  would support appl i ca t ion -o r ien ted  energy aud i t  t r a i n i n g  
both incountry and i n  the  U.S. f o r  personnel from 50-75 p r i v a t e  
engl nner i  ng consul tancy f i rms. 

8.6, Eneruy Services Com~ani es (ESCOsl: 

8.6.1. The l a c k  o f  progressive incent ives t o  address the  b a r r i e r s  
t o  conservation investments, p a r t i c u l a r l y  those t ha t  r e l a t e  t o  
moderate t o  h igh technical  and f i nanc ia l  r i s k ,  requ i re  innovat ive 
solut ions.  It i s  i n  t h i s  context  t h a t  the concept o f  energy 
services companies (ESCOs) deserve care fu l  a t t en t i on  and the  
evaluat ion f o r  t h e i r  int roduct ion,  as a poss ib le  so lu t ion,  Further, 
ESCOs are expected t o  promote business a1 1 i ances thereby g r e a t l y  
in f luenc ing the possi bS 1 i t y  o f  conservation measures being 
impl emented. 

8.6.2. ESCOs prov,ide a one stop shopping approach t o  energy 
conservation. They .aud i t  energy use i n  f i rms  and bu i ld ings  t o  
i d e n t i f y  the optimal, mix o f  measures f o r  energy e f f i c iency ,  then 
i n s t a l  l /main ta in  these measures, o f t en  paying f o r  the whole p r o j e c t  
a t  no up- f ron t  cos t  t o  the energy consumer. I n  exchange, the ESCOs 
get  a mutual ly  agreed upon share o f  the  savings t ha t  the p r o j e c t  
produces. The user i s  guaranteed t o  pay no more f o r  energy than 
would have been the cost  wi thout  the  e f f i c i e n c y  measures. This type 
o f  business arrangement i n  which payment o f  cost  o f   service:^ 
rendered i s cont ingent on t h e i r  successful operat ion (performance 
contract ing) i s  a new concept i n  India.  It appears t o  combine t he  
advantage o f  mtnimi s ing the  technical  r i s k  and addressing the  
cap i t a l  s c a r c i t y  s i t u a t i o n  faced wh i le  considering energy e f f i c i e n c y  
measures. As a f inanc ing mechanism, i t a1 1 ocates r i s k  d i f f e r e n t l y  
and r e l i e s  very l i t t l e  upon the f inanc ing s t rength o f  the  energy 
consumer. ESCO essen t i a l l y  puts the p r o j e c t  f inanc ing together. 
Since the concept o f  ESCO i s  new i n  India,  i t  would be worthwhile 
t o  provide support f o r  the formation o f  the  f i r s t  ESCO through 
IDBI. However, i t  w i l l  f i r s t  be necessary t o  ca r ry  out  an i n  depth 
study on the r o l e  o f  ESCOs, t o  address issues l i k e  cont ract  terms, 
au tho r i t y  t o  execute contracts, etc. Fol lowing the conduct o f  t he  
study, a pr6gram o f  ac t ion could be drawn f o r  t h i s  p ro j ec t  component. 

8.7. Informat ion Di  ssem i~d t i on  and Pol i c v  Di a1 ouue: 

8.7.1. I t  w i l l  be necessary t o  create awareness about the 
importance o f  energy conservation through indus t ry  associat ions and 
other non-governmental organizations (NGOs) which p l  ay an important  
r o l e  i n  the i n d u s t r i a l  sector. End-use energy e f f i c i e n c y  i s  a 
subject o f  ab id ing i n t e r e s t  t o  various indus t ry  associat ions. Most, 
i f  no t  a l l  associat ions have been mandated by t h e i r  respect ive 
members t o  promote and disseminate programs and informat ion on the  
techniques o f  impl ementing energy e f f i c iency .  



8.7.2. Associations such as the Confederation o f  Engineering 
Indust ry  (CEI) , Federati  on o f  Ind ian Chambers o f  Commerce and 
Indust ry  (FICCI ) and Associated Chmaber o f  Commerce and indust ry  
(ASSOCHAM) have been very ac t i ve  i n  pursuing a v a r i e t y  o f  programs 
t h a t  invo lve a p o l i c y  dialogue w i t h  GOI,  promotion o f  t rade and 
investment oppor tun i t ies  and i n  prov id ing a forum f o r  sens i t i s i ng  
industry,  comerce and business i n te res t s  t o  the scope and po ten t i a l  
f o r  energy conservation. It i s  i n  the i n t e r e s t  o f  the Pro jec t  t h a t  
1 inkages are provided w i t h  these groups t o  strengthen t h e i r  ongoing 
i n i t i a t i v e s  i n  energy e f f i c iency .  Associat ions can a lso p lay  a key 
r o l e  i n  sens i t i s i ng  managements t o  the need t o  formal i s e  energy 
management s t ruc tures i n  key energy in tens ive  i ndus t r i es  and thereby 
f a c i l  i t a t e  adoption o f  t he  energy management function. The 
associat ions and NGOs can a1 so p lay  an important r o l e  i n  dialgoue 
w i t h  the  government on energy e f f i c i e n c y  issues and pol  i c y  
formul a t i on  f o r  promoting energy conservation. I t  i s  proposed t o  
provide grants t o  these agencies f o r  a c t i v i t i e s  r e l a ted  energy 
e f f i c i e n c y  t o  be c a r r i e d  ou t  by them. 



ANNEX E 

The term cogeneration i s  not  s t r i c t l y  an engineering o r  a s c i e n t i f i c  
term. This term seems t o  have evolved as a r e s u l t  o f  soc ia l  and 
p o l i t i c a l  considerat ions and has been perceived t o  mean simultaneous 
on-si  t e  generation o f  heat and power. Cogeneration as a po ten t i a l  means 
o f  reducing overa l l  energy consumption was recognized a t  the  highest  
l e v e l s  o f  government i n  the United States, which resu l ted  i n  the 
enactment o f  Pub1 i c  U t i l i t i e s  Regulatory Po l i c i es  Act  (PURPA 210) i n  
March 1980 during. President Carter 's admini s t r a t i on .  While there was 
haw- opposi t ion t o  the enactment o f  t h i s  law by some l a rge  u t i l i t y  
companies, industr ' ies and other  in terested professional  bodies by and 
l a rge  have welcomed t h i s  act .  PURPA has provided a major boost t o  
non-ut i 1 i t y  power generation (NUG) i n c l  ud i  ng cogeneration i n  the U. S. I t  
has been estimated t ha t  15,000 MW o f  NUG capaci ty was added i n  the per iod 
1980-86, almost a l l  o f  i t  cogeneration. PURPA gave cogenerators the 
oppor tun i ty  t o  s e l l  a l l  t h e i r  production t o  t h e i r  l o c a l  u t i l i t i e s  a t  the 
marginal cost  o f  'supply. 

By cogeneration i s  meant simply the  sequential use o f  energy from the  
same fue l  source. I n  o ther  words both work and heat producing a b i l  i t y  o f  
a g iven f ue l  i s  f u l l y  exploi ted,  thereby minimis ing instance o f  " l o s t  
work". Because o f  the recent advance i n  low temperature heat u t i l i z a t i o n  
techno1 ogy, one could v i  sual i ze two types o f  cogeneration systems, namely 
the  topping and bottoming cycles. I n  the case o f  t he  topping cycle, 
generation o f  sha f t  power o r  e l e c t r i c i t y  a1 ways precedes the  u t  i 1 i zat ion  
o f  heat whi le  i n  the bottoming cycle, the generation o f  e l e c t r i c i t y  from 
the  waste heat i s  the l a s t  sequence. 

A cogeneration system a t  the  indus t ry  l eve l  impl i e s  on-si  t e  heat and 
power generat i  on wherein simul taneously process heat and e l e c t r i c a l  power 
are required. A t  the semi-micro and macro l e v e l s  i t  impl i e s  es tab l i sh ing  

. optimum systems i n  a reg ion o r  a c l us te r  o f  i ndus t r ies  so as t o  minimise 
t he  energy inpu t  , redundant standby capaci ty and fuel/energy 
t ranspor ta t ion  requirements i n t o  the region. Energy conservation, 
r e l i a b i l i t y  and min9mization o f  cost  o f  energy are i t s  p r i nc i pa l  aims. 
This impl ies  on one hand t h a t  the i n d u s t r i a l  u n i t  meets i t s  energy 
requirement from a s ing le  source o f  energy by cascading o r  recyc l ing  
energy .from one subsystem t o  the other so t ha t  an optimal system can be 
achieved. On the o ther  hand, where the requirement o f  a s ing le  p l a n t  may 
no t  be adequate t o  es tab l i sh  the most economical s i ze  o f  cogeneration 
equipment i n t e r n a l l y  i n  order t o  e f f e c t  an ove ra l l  savings i n  the 
economic operat ion o f  the p l an t  and resource u t i l i z a t i o n  from the 
na t iona l  perspective, a cen t ra l  u t i l i t y  s t a t i o n  can be developed so t h a t  
the  energy generated (heat and power) i s  shared by several i nd i v i dua l  
p l  ants. 



Based on the above observations, we can def ine the t o t a l  energy concept 
o f  cogeneration, as fo l lows: " I n  a system comprising an economic 
a c t i v i t y ,  the Total  Energy Concept involves reducing the  purchased energy 
input  t o  a minimum such t h a t  the  p a r a l l e l  demands f o r  heat energy a t  
d i f f e r e n t  temperature l eve l  s are t o t a l l y  met through a s i ng le  energy 
source by cascading o r  recyc l  i ng  energy from one subsystem t o  another." 
Na tu ra l l y  the methods o f  cascading o f  energy from one subsystem t o  
another d i f f e r ,  depending upon the  boundaries.,of the system. I n  o ther  
words the  concept of t o t a l  energy m igh t .  d i c t a t e  d i f f e r e n t  approaches f o r  
d i f f e r e n t  systems. 

2. Coqeneration and Second Law Analysis 

Combined cycles and t o t a l  energy systems are both forms o f  combined heat 
and power generation. They d i f f e r  from power-stat ion condensing steam 
turb ines i n  t h a t  t h e i r  purpose i s  t o  produce both work and heat energy 
(heat and power) e f f i c i e n t l y ,  The primary purpose o f  cen t ra l  power 
generation i s  t o  produce maximum e l e c t r i c a l  power e f f i c i e n t l y .  The 
maximum poss ib le  thermodynamic cyc le  e f f i c i e n c y  i s  a r o u ~ d  42 percent 
based on today's technology and ava i lab le  mater ia ls,  but  the  average f o r  
most e l e c t r i c a l  u t i l i t i e s  i s  28-30 percent i n  our country. 

The reason f o r  the low e f f i c i e n c y  i s  the thermodynamic 1 i m i t  on 
conversion o f  heat energy t o  mechanical o r  e l e c t r i c a l  energy, which 
br ings us t o  the considerat ion of second law o f  thermodynamics. 

The science o f  thermodynamics concerns i t s e l f  essent i  a1 l y  w i t h  the  
conversion of energy from one form t o  another. While t he  f i r s t  law o f  
thermodynamics i s  nothing but  a restatement o f  the  p r i n c i p l e  o f  
conservation o f  energy, the  second law o f  thermodynamics gives us a 
b e t t e r  i n s i g h t  i n t o  the process o f  conversion o f  heat i n t o  work. It i s  
now we l l  establ ished t h a t  t o  convert heat energy i n t o  work, a h igh 
temperature source, a low temperature s ink  and a cyc le  o f  operations 
working between these two temperatures are necessary. The theore t i ca l  
maximum product ion o f  work from heat i s  the Carnot e f f i c i ency ,  which i s  
g iven by. 

Ef f ic iency,  Carnot = T 1  - T2 

One o f  the c o r o l l a r i e s  o f  t he  second law i s  t h a t  even a small amount of 
heat a t  a h igh temperature i s  more useful  f o r  conversion i n t o  work than a 
l a rge r  amount o f  heat a t  a lower temperature. Ev ident ly  f o r  conversion 
o f  heat i n t o  work the temperature of the heat source must be as h igh as 
possible. I n  engineering pract ice ,  h ighest  poss ib le  temperatures 1 i m i  t ed  
by p r a c t i c a l  materi  a1 considerat ions are employed t o  convert heat energy 
i n t o  work. For example, i n  a Rankine steam cyc le  f o r  power generation 
the highest  steam temperature employed a t  the i n l e t  t o  the steam tu rb ine  
i s  around 5400C, whi le  i n  gas turb ines the i n l e t  temperature i s  even 
much h igher  a t  1200- 14000C. Research and development e f f o r t s  are 
cont inuing t o  increase i n l e t  temperature t o  the  gas t u rb i ne  t o  a value o f  
16000C by the  use o f  ceramic blades i n  the f i r s t  and second rows o f  the 
gas turb ine.  



I n  a steam cyc le  f o r  power generation, a1 though the adiabat ic flame 
temperature i n  the  b o i l e r  i s  above 14000C, the superheat steam 
temperature i s  on ly  5400C. This means t h a t  the temperature 
d i f f e r e n t i a l  between flame and super-heated steam i s  u t i l i s e d  on ly  t o  
promote t r ans fe r  of heat and not work, thereby introducing a substanti  a1 
amount o f  i r r e v e r s i b i l i t y .  I n  order t o  reduce t h i s  i r r e v e r s i b i l i t y  a 
s l  i g h t l y  modif ied energy system design has been proposed i n  t he  form o f  a 
combined gas turbine-steam tu rb ine  cycle.  Since gas turb ines are capable 
o f  convert ing heat energy i n t o  work a t  a much higher temperature than any 
other conversion device known t o  engineers so f a r  (w i th  the  exception o f  
magneto-hydrodynamic cycle), the use o f  gas turb ines i n  conjunct ion w i th  
the conventional steam turb ine cyc le  as a means o f  increasing the  cycle 
e f f i c i ency  i s  f ind ing favor. I n  fac t ,  looking a t  the fu tu re  one could 
say t h a t  the conventional steam cyc le  cons is t ing o f  d i r e c t  f i r e d  steam 
bo i l e r s  and steam tu rb ine-e l  e c t r i c  generator system might g i ve  way t o  
combined gas turbine-steam turb ine cyc le  systems, One o f  t he  of fshoots 
o f  t h i s  i s  the extension o f  t h i s  concept t o  the t o t a l  energy system o r  
cogene ra t i ~n  system i n  the i ndus t r i a l  f r on t ,  This takes the shape o f  a 
combined gas tu rb ine  steam tu rb ine  cyc le  w i t h  the exhaust gas being made 
use for  meeting the requirement o f  process heat e i t h e r  i n  t he  form o f  hot 
gases o r  process steam. 

3. Economic Factors 

There are a number o f  fac tors  ,which determine what po ten t ia l  a 
cogeneration system holds f o r  energy conservation and how much such a 
p ro jec t  would cost. However, some of these fac to rs  have a f i r s t  order 
e f f e c t  on the  cogeneration scheme and i t s  economic v i a b i l i t y .  It i s  
worthwhile, therefore, t o  b r i e f l y  examine these factors.  

The economic analysis o f  a topping cogeneration cyc le  i s  i n f i n i t e l y  more 
complex than t h a t  o f  a bottoming cycle.  That i s  because i n  t he  case o f  
the l a t t e r ,  power production i s  through the  process o f  recovery o f  waste 
energy which i s  a by-sroduct. However, i n  the case o f  a topping cycle, 
where purchased fue l  , i s  an essent ia l  input,  the f i r s t  step t o  be 
considered i s  whether heat energy demand i s  essent ia l  o r  non-essential . 
If, f o r  example, the demand f o r  heat energy (a t  low temperature leve ls )  
i s  considered t o  be essent ia l  i n  a given s i tua t ion ,  then the economics o f  
e l e c t r i c a l  power generation are very favourable. If, on the other  hand, 
the nature o f  the  thermal load i s  non-essential and a1 so o f  an unsteady 
nature, then the economics o f  cogenerati on are rendered una t t r ac t i ve  t o  a 
1 arge extent. 

I n  order t o  study the economics o f  cogeneration system care fu l  
consid6rat ion o f  a number o f  fac tors  i s  necessary. These fac to rs  include: 

The system o f  meeting steam and power requirements; 
The u t i l i s a t i o n  o f  steam and e l e c t r i c i t y  pat terns on a 24-hour 
basis; 

c The s t a b i l  Sty, re1 i a b i l  i t y  and cont ro l  o f  steam and e l e c t r i c i t y  
demand i n  the ex i s t i ng  system; 



Energy costs ; 
The sco e o f  s u b s t l t u t a b i l i t y  o f  steam and power; 
The fue ! -energy balance; 
The subs t i t u t ab i l  i t y  o f  fue ls ;  
Project ions o f  fue l  e f f i c l ency  and possi b i l  i t i e s  o f  energy 
conservat 1 on ; 
Project ions o f  operational and maintenance problems; 
Pro Sections o f  scheduled mai ntenance and probabi l  i ty o f  forced 
outages; 
Operational character i  s t  i c s  under d l  f f e r e n t  types o f  1 oads and 
load character i  s t i c s ;  
Reserve capaci t y  . 

potent  i a1 f o r  Coaeneratl on 

Before descr ib ing some o f  the  types o f  schemes used, i t  would be 
worthwhile t o  introduce the  important r a t i o ,  X, which i s  def ined as the 
r a t i o  between e l e c t r i c a l  output and heat o f  the  process: 

)( E l e c t r i c e l  O u t ~ u L  

Heat Output 

This r a t i o  has cha rac te r i s t i c  values f o r  the var ious types o f  
power-produci ng equi pmen t . 
To i l l u s t r a t e  the convenience o f  having such a r a t i o  when de f i n i ng  loads 
f o r  energy systems we can consider various categories o f  i ndus t r ies .  

With rsgard t o  heat and power requirements, most indus t r ies  w i l l  be found 
t o  f a l l  i n t o  one o f  fou r  categories depending upon the  heat t o  power ra te :  

a 1 Indust r ies ,  such as foundries and mechanical workshops, i n  which 
there i s  1 i t t l e  demand f o r  heating (o r  processing) so t h a t  i t  i s  
not  economical t o  t r y  t o  produce power from the  steam requi red f o r  
heating. 

b) Indus t r ies  i n  which the power demand i s  l a rge r  than the steam 
demand, i .e. the power produced by the  steam used i n  processing i s  
not  s u f f i c i e n t  t o  cover the demand, These indus t r ies  might 
inc lude t e x t i l e  m i l  1 s w i t h  on ly  spinning and weaving a c t i v i t y ,  
i r o n  and s tee l  indust r ies ,  mining indust r ies ,  o r  power p l an t s  
where steam i s  used f o r  preheating the  feed water etc. ; 

c ) Indus t r ies  i n  which the power balances the  steam demand, i .e. the  
'amount o f  process steam required i s  considerable, thereby enabl i ng  
o r  generating a l l  o r  most o f  the requ i red power by passing h igh 
pressure steain through a back pressure steam turbine.  A l a rge  
number o f  i ndus t r ies  come jn to  t h i s  category, inc lud ing many 
composite t e x t i  1 e m i  11 s, pharmaceutical s, paper and pu lp  m i  11 s ; 



d) Indust r ies  i n  which the steam demand i s  l a rge r  than tho power 
demand, i . e, the demand f o r  process steam i s so great  t h a t  more 
power can be generated from i t  than tho fac to ry  requires.  These 
might include, f o r  example, various types o f  chemical indust r ies ,  
sugar m i l l  s, breweries and 1 aundries. 

The hardware syste!ms requ i red f o r  cogeneration f o r  the  above categories 
o f  i ndus t r ies  w i l l  be d i f f e r e n t  because of widely d i f f e r i n g  heat t o  power 
r a t i o s ,  Today, w i t h  a number o f  prime movers ava i lab le  i t  would be 
possib le t o  meet tihe heat and power demand o f  most o f  these categor ies o f  
industry.  The only l i m i t i n g  f ac to r  would be the i n a b i l i t y  o f  the prime 
mover t o  operate under a p a r t i c u l a r  demand r a t i o .  

The r a t i o  X w i l l  seldom be f ixed,  even when we are consider ing the same 
type o f  appl i c a t i c ~ n -  -seasonal changes, changes i n  product ion pat tern,  and 
other  fac to rs  tend t o  change the value o f  the r a t i o .  

5. Hardware f o r  Coaeneration Systems 

Unt i  1 now, several types o f  prime movers have been appl i e d  successful ly  
i n  t o t a l  energy siystems such as: 

Back pressure steam turbines;  
Passout cum condensing steam turbines; 

: 1 Contro l led ex t rac t ion  back pressure steam turbines;  
Reciprocating gas engines; 

e ) Diesel engines; 
f Gas turbines o f  various conf igurat ions,  e i t h e r  1 i q u i d  fue l  f i r e d  

o r  gas f i r e d .  

As t he  prime movers 1 i s t e d  above a l l  hav'e t h e i r  charac1;eristic X ra t ios ,  
various combinations o f  them have been i n s t a l l e d  t o  ob ta in  the required 
s p l i t  between e l e c t r i c a l  and heat loads f o r  p a r t i c u l a r  i n s t a l l a t i o n s .  

Back pressure steam turb ines f o r  power and heat generation are wel l  
establ  i shed i n  several types o f  indust ry  . High pressure steam (normally 
superheated) i s  generated i n  a f i r e d  b o i l e r  and l e d  i n t o  a simple steam 
turb ine.  The steam i s  then expanded through the turb ine,  which d r i ves  an 
e l e c t r i c  generator. The exhaust pressure a f t e r  expansion i s  d ictated,  
among other  fac tors ,  by the temperature l e v e l  rlequired by the  process 
rece iv ing  heat. Normally the  r a t i o  X w i l l  be very low f o r  such cycles; 
1 i t t l e  e l e c t r i c i t y  w i l l  be produced compared t o  the  process heat 
ava i lab le .  The higher the back pressure, the( l ess  e l e c t r i c  energy w i l l  
be produced f o r  a g iven steam output from the  b o i l e r .  . 
While a very low r a t i o  o f  e l e c t r i c a l  t o  heat output may be su i t ab le  f o r  
some processes, there may be a concurrent requirement f o r  several 
d i f f e r e n t  temperature/pressure l eve l s  o f  heat f o r  o ther  purposes. I n  
t h i s  s i tua t ion ,  steam ex t rac t ion  a t  d i f f e r e n t  tu rb ine  stages could be a 
so lu t ion,  

A1 together, a back pressure o r  an extract ion/back pressure t u rb i ne  could 
provide a very f l e x i b l e  so lu t ion  f o r  most smaller t o t a l  energy systems. 
As t he  thermal load takes the  place o f  the condenser i n  a conventional 
steam cycle, l i t t l e  heat i s  ac tua l l y  l o s t .  Total  e f f i c i e n c y  i s  more a 
func t ion  o f  the b o i l e r  e f f ic 'ency and the stack temperature. 



I f  using a  f i r e d  bo i l e r ,  a  wide va r i e t y  o f  f ue l s  such as coal,  
heavy--1 l g h t  o i l ,  natura l  gas o r  i n d u s t r l a l  byproducts could be burned. 
This i s  an advantage o f  such i n s t a l l a t i o r t s ~  

Combining a back pressure system w i t h  an un f i r ed  exhaust heat recovery 
b o i l e r  f o r  a  gas tu rb ine  i s  a  useful  device t o  b r i ng  the  X r a t i o  t o  the 
value required, provided t h a t  the  investn~ent 1  i m i t a t i o n  al lows f o r  such a  
so lu t i on  and t h a t  the p l an t  does no t  become too  complex. 

Thermally, both the gas engine and the d iese l  engine are a t t r a c t i v e .  
E f f i c i enc ies  around 32-34 percent could be expected f o r  the gas engine, 
whi le  most d iese ls  are capable o f  reaching 35-40 percent, High grade heat 
could be recovered from the exhaust gases, but  even low grade heat i s  
avaqlable from the jacket  cool ing, the  lube o i l  coo ler  o r  even from the 
a i r  i n te rcoo le rs  i f  such are used. 

For some appl ica t ions,  i t  could be d i f f i c u l t  t o  make proper use o f  low 
grade heat, as the temperature l eve l  i s  r e l a t i v e l y  low. Further, i t  i s  a  
question o f  investment cost  per recovered heat u n i t .  For power and 
heating schemes, however, even the low grade heat could be u t i l i z e d .  If 
a d iese l  engine i s  selected as prime mover i n  a  case 1  i k e  t h i s ,  an X 
r a t i o  near u n i t y  could e a s i l y  be achieved. For an optimum i n s t a l l a t i o n ,  
the corresponding thermal e f f i c i ency  could be around 80 percent. 

When comparison i s  l i m f t e d  t o  prime movers only, gas turb ines would 
appear t o  have the fo l low ing  advantages/disadvantages over rec ip roca t ing  
gas/diesel engines: 

Advantages : 

Low s p e c i f i c  weight (kg/kW) 
Low s p e c i f i c  Volume (m3/kW) 
Low s p e c i f i c  f i r s t  cost; 
Minimum requirements f o r  external  aux i l  i ary systems ; 
Environmental accep tab i l i t y  (emissions, thermal p o l l u t i o n  etc.); 
V ib ra t ion  f r ee  (on ly  r o t a t i n g  pa r t s )  ; 
Extremely low 1  ube o i  1  consumption; 
Low i n s t a l  1  a t i on  cost, no heavy foundations necessary; 
F l e x i b i l i t y  o f  i n s t a l l a t i o n  because o f  low weight, small s i ze  and 
no v ibra t ions;  
Easy t o  maintain due t o  extreme s i m p l i c i t y  i n  design; 
Small number o f  par ts ;  
Sui tab1 e  f o r  various types o f  packaging . 

Di sadvcintages: 

- Higher f ue l  consumption (kcal/kwh) ; - Sens i t ive  t o  contamination i n  the fue l ,  p a r t i c u l a r l y  w i t h  respect 
t o  a1 ka l  i metals and vanadium; - Unfavorable pa r t  1  oad charac te r i s t i cs ,  i ,e. high f ue l  consumption. 



It i s  important t o  r e a l i z e  the d i f fe rence  between gas turb ines and 
rec iprocat ing engines w i t h  respect t o  1  ow grade heat r e j ec t i on ,  

A l a rge  percentage o f  the f ue l  input  t o  a  d iese l  o r  a  gas engine w i l l  be 
re jec ted  v i a  the jacket  coo l ing water and the lube o i l  coo l ing system i n  
the form o f  low grade, heat. I n  a  gas turbine,  which has on ly  a  1  i m i  t ed  
number o f  r o t a t i n g  par ts  generating very 1  i t t l e  f r i c t i o n  heat, there w i l l  
be a  minimum o f  heat re jec ted  through the lube o i l  cooler, and the  amount 
i s  usua l l y  so small t h a t  recovery i s  not  j u s t i f i e d ,  For turb ines having 
the r o t o r  bearings located i n  the h o t t e r  sect ion o f  the machine, t he  heat 
r e j e c t i o n  w i l l  be larger .  

Many o f  today's gas turb ines i n  the output range o f  500-2000kW were 
o r i g n a l l y  designed as standby machines. S imp l i c i t y  both i n  operat ion and 
maintenance, low f i r s t  cost, and i n s t a l  1  a t i o n  f l e x i  b i l  i t y  were t y p i c a l  
design c r i t e r i a  f o r  turb ines o f  t h i s  type, wh i le  e f f i c i e n c y  was not  a  
prime considerat ion. 

Consequently the ma jo r i t y  o f  such small tu rb ines have a ra the r  h igh heat 
ra te .  By f u l l y  u t i l i z i n g  the recoverable exhaust heat from these 
turbines, however, we l l  appl ied and designed on s i t e  t o t a l  energy systems 
eas i l y  show e f f i c i e n c i e s  wel l  above 80 percent. This i s  a  very h igh 
value considering t h a t  the thermal e f f i c iency  o f  l a rge  u t i l i t y  power 
s t a t i o n  seldom exceeds 30 percent measured a t  the po in t  o f  consumption. 
For a  country where the bu lk  o f  the e l e c t r i c  power i s  produced i n  cen t ra l  
power s ta t ions,  one advantage o f  on s i t e  energy systems would be a  
g rea t l y  reduced f ue l  consumption. 

The po ten t ia l  f o r  non -u t i l  i t y  power generation inc lud ing  cogeneration i n  
I nd ia  i s  qu i t e  high. There have been very few d e f i n i t i v e  studies on 
est imat ing t h i s  po ten t i a l  o ther  than a  1976-77 study by the  Nat ional  
P roduc t i v i t y  Council which attempted t o  est imate the  economic po ten t i a l  
of cogeneration i n  Ind ian indust ry .  The study estimated t h a t  almost 
1,800 MW o f  add i t i ona l  power generat i on  i s  possib le through cogeneration 
i n  major indust ry  sectors. 

. A study sponsored by USAID i n  l a t e  1986 provided more cur rent  and 
re levant  informat ion.  The study focussed on the s ta tes o f  Maharashtra 
and Gujarat . The p r e l  iminary analysis conducted i n  t h i s  study revealed 
t h a t  the f i n a n c i a l l y  a t t r a c t i v e  n o n - u t i l i t y  power generation po ten t i a l  i n  
Gujarat and Maharashtra could exceed 2,600 MW dur ing the  1986-96 period. 

I n d u s t r i a l  cogeneration accounts f o r  the vast  ma jo r i t y  o f  t h i s  po ten t i a l ,  
perhaps exceeding 2,000 MW by i t s e l f .  The indus t r ies  w i t h  the highest  
po ten t i  a1 are the f e r t i l  i ser, basic chemicals, r e f i n e r y  and 
pharmaceutical i ndus t r ies .  About one-th i  r d  o f  the cogeneration po ten t i a l  
l i e s  i n  e x i s t i n g  p lan ts  ( r e t r o f i t  o r  replacement o f  e x i s t i n g  steam 
generating equipment) , and almost a1 1  the po ten t i  a1 comes from topping 
cyc le  cogeneration systems, where steam i s  used f i r s t  f o r  power 
generation and then f o r  i n d u s t r i a l  processes. Over two- th i rds  o f  the 

' po ten t i a l  o f  2,000 MW 1 i e s  i n  pub1 i c - sec to r  indus t r ies .  The po ten t i a l  
f o r  bottoming cogeneration i s  estimated a t  about 50 MW, mainly i n  
r e f i ne r i es ,  f e r t i  1  i ze r s  and petro-chemical p lants .  



df  the ~ o t e n t i a l  of 2000 MW for  i n d u s t r i a l  coqeneration i n  .just ~ W Q  
s t a tes  i n  the countrv i s  an-v i nd i ca t i on *  the ove ra l l  economic p o t e n t i a l  

o r  the countrv as a whole would be verv hiqh - - oerhaos i n  t h e  
~ e i ~ h b o r h o o d  of 10,000 MW o r  SQ. 

7 .  * 
Issues 

As w i t h  many technol ogi  es, the devel opment o f  a country's cogenerati on 
po ten t i a l  i s  a s t rong ly  dependent on a la rge  number o f  technical ,  
f i nanc ia l ,  and i n s t i t u t i o n a l  fac tors .  I n  some developing count r ies  these 
take the form o f  b a r r i e r s  o r  const ra in ts  which impede the technological  
penetrat ion.  

Technical Issues: The technical  issues associated w i t h  the development 
o f  a cogeneration p ro jec ts  are not  un l i ke  those o f  o ther  
cap i t a l  - i n tens ive  engineering pro jec ts  . They invo lve  imp1 ementat i on o f  
the conventional p ro j ec t  phases inc lud ing p ro j ec t  i d e n t i f i c a t i o n ,  
feas i  b i l l  t y  studies, f inancing, design, procurement, and implementation. 
A1 though some new cogeneration technol ogies are emerging , there are a 
number of i ndus t r ies  i n  which cogeneration has a we l l  establ ished 
h is to ry ,  e,g., many o f  the sugar m i l l s ,  r e f i ne r i es ,  and some paper and 
pu lp  p lants .  However, i n  the past few years, w i t h  the  changed economic 
environment and g rea t l y  increased i n te res t  i n  conservation, energy aud i t  
programs and market assessment e f f o r t s  have begun t o  reveal a much l a r g e r  
cogeneration po ten t i  a1 , inc lud ing  indus t r ies  which have no t  prev ious ly  
been heav i l y  involved. Wi th in  t h i s  wider c i r c l e ,  there i s  a l ack  o f  
de ta i  1 ed know1 edge and experience i n  cogenerati on and power technol ogy , 
thus i n h i b i t i n g  the process o f  p ro j ec t  i d e n t i f i c a t i o n  and design. A 
f u r t h e r  technical  issue re l a tes  t o  the techn ica l  i n t e r f ace  between the  
cogenerator and the e l e c t r i c i t y  supply company. 

Equipment se lec t ion  and procurement present an add i t i ona l  b a r r i e r  t o  
e f f i c i e n t  development o f  cogeneration pro jec ts .  Because some o f  the  
equipment would be imported, there may be d i f f i c u l t i e s  i n  acqui r ing 
adequate informat i on  and i n  design and se lect  ion. However, some progress 
i s  occuring i n  t h i s  area as lending and donor i n s t i t u t i o n s ,  techn ica l  
assistance programs, and the pub1 i c / p r i va te  sector  organizat ions 
themselves are becoming b e t t e r  informed, assi sted by equipment vendors 
recognizing the 1 arge po ten t i  a1 market. Recent developments i n  I nd ia  are 
i nd i ca t i ve  o f  the growing prospects o f  j o i n t  ventures w i t h  establ ished 
fo re ign  manufacturers and suppl iers i n  the design, development and 
engineering inc lud ing indigenous manufacture o f  gas turb ines i n  the 
higher (over 30 MW) and lower ranges (1-10 MW). 

Economic/Financial Issues: Cogeneration has s i g n i f i c a n t  energy-saving 
po ten t i a l .  By generating e l e c t r i c i t y  i n  conjunct ion w i t h  the product ion 
o f  steam f o r  i n d u s t r i a l  processes, l ess  energy i s  used than when steam 
and e l e c t r i c i t y  are produced separately. However, energy savings from 
cogeneration do not  i n  themselves necessar i ly  imply economic savings. 
Cogeneration w i l l  be an economical investment f o r  a firm on ly  i f  the  
value o f  the e l e c t r i c i t y  produced i s  greater than the incremental cap i t a l  
and operat ing costs incur red by the cogeneration f i r m .  This e l e c t r i c i t y  



includes that which the firm would normally purchase from an electric 
utility, as well as excess electricity it produced (if any) which could 
be sold to the util ity or to other industrial customers. A second 
economic benefit may result if the cogenerator can produce electricity 
more "reliably" than the electric utility supplying it, thus increasing 
the security of supply and reducing economic losses from supply 
disruptions. Another economic issue for many industries is the ready 
availability of a low-cost waste fuel, e.g, biomass in a form well-suited 
for cogeneration. Among the major factors affecting the financial 
attractiveness of a cogeneration investment are: 

* Investment costs 
* Capacity uti 1 ization factor 
* Current and future fuel prices 
* Price of electricity purchased by the cogenerator 
* Price of electricity sold by the cogenerator ("buyback rate") 
* Operation and maintenance costs 
* Financing costs 
Uncertaini ties in many of the above factors have been and remain a 
barrier to the penetration of cogeneration, 

Institutional Issues: Institutional issues are responsible for the most 
complex and pervasive barriers which must be addressed if cogeneration is 
to become significant in developing countries like India. Although much 
of the technology has been available for many years, its implementation 
by the private sector requires significant institutional development and 
regulatory changes to create an environment where the technology can 
prosper. Key among these issues are the following: 

- Re1 ationships and interactions between the cogenerator and electric 
utilities. Even if a utility's monopoly power of generation is revised, 
mechanisms must be developed to ensure that it and potential cogenerators 
have adequate and fai r incentives to interact in project development . 
Particular attention must be given to addressing the util i ty's concern 
about losing customers and control of its system and market. 

- Pricing and long-term contracts. One of the most important aspects for 
the cogenerator in financing and imp1 ementi ng a cogeneration project is 
the long-term price which he would receive for sale of excess electricity, 
as well as the price it would pay for standby (backup) capacity and for 
purchased electricity. There is very little experience in India in 
developing the pol ici es and administrative procedures within which fair 
purchage contracts could be developed. 

- Project financing. Because of the potential larger investments, as 
we: 1 as, strong financing sensitivity to fuel and electricity prices, 
cogeneration financing is generally more complex than for other types of 
conservation projects. 



8. pecommendat i ons 

Based on the f ind ings  o f  several studies, several general measures are 
recommended t o  increase p a r t i c i  a t i o n  o f  non -u t i l  i t y  e n t i  t i e s  i n  power 
generation i n  Ind ia .  Some o f  t 1 ese are: 

1. It i s  necessary t o  d e f i  ne and pub1 i c i  ze a c l ea r  po l  i c y  on 
non-ut i  1 i t y  power generation, cover1 ng cogeneration and 
power-only systems. The primary p o l i c y  issues are: 

a) Permission f o r  independent generators t o  operate i n  p a r a l l e l  with, 
and s e l l  e l e c t r i c i t y  t o  the g r i d  

b) The establishment o f  a s t ra ight forward procedure f o r  l i cens ing  
independent generation 

c )  D e f i n i t i o n  o f  the terms o f  i n t e rac t i on  between the  SEBs and 
non -u t i l  i t y  generators 

d) D e f i n i t i o n  o f  a p r i c e  t h a t  u t i l i t i e s  w i l l  pay t o  independent power 
generators f o r  e l e c t r i c i t y  and the cost  o f  backup power. 

I n  de f in ing  t h i s ,  po l i cy ,  the  fo l low ing  should be taken i n t o  account: 

a) The impact o f  power shortages on the coun.tryls economic growth and 
prosper i ty ,  espec ia l ly  i n  the i n d u s t r i a l  sector  

b) The i n a b i l i t y  o f  the SEBs t o  s a t i s f y  the growing demand f o r  
e l e c t r i c i t y  

c )  The p o s i t i v e  impact o f  cogeneration on the e f f i c i e n c y  o f  f ue l  use. 

2. An important issue f o r  cogeneration a l ~ d  independent power 
producers i s  the purchase p r i c e  t h a t  the SEBs pay f o r  power. 
Guidel ines should be establ ished f o r  de f in ing  t h i s  pr ice.  A p r i c e  
po l  i c y  based on the avoided costs o f  the SEBs o f f e r s  a f a i r  value 
f o r  n o n - u t i l i t y  generated power and has proven t o  be an e f f e c t i v e  
incen t i ve  f o r  the devel opment o f  cogenerati on i n other  countr ies, 
such as the U.S. I n  de f in ing  a f a i r  purchase pr ice,  the fo l low ing  
should be considered: 

a) The SEB's r e l a t i v e l y  h igh generation costs t h a t  w i l l  r e s u l t  from 
fu tu re  p lan ts  

b)  The h igh T&D losses o f  the g r i d  

c )  The increased value o f  power t o  SEBs based on the season, t ime o f  
day and reg ion 

d)  The cost  o f  prov id ing power t o  remote areas and associated 
premises t h a t  might be considered f o r  power generation i n  these 
areas. 



9. Conclusion 

Under appropriate techn ica l  and economic condi t ions , cogeneration can be 
an a t t r a c t i v e  economic investment from the perspect ive o f  the inves t ing  
firm as wel l  as from the  nat iona l  perspective. However, i n  order t o  
r e a l i s e  the cogeneration po ten t i a l  i n  I nd ia  there i s  an urgent need t o  
enunciate appropriate pol  i c i  es and programs. The paper, whi 1 e descr i  b i  ng 
cogeneration , a lso focusses on i t s  po ten t i a l  i n  Indian indust ry  and 
discusses some o f  the key issues and cons t ra in ts  i n  the implementation o f  
cogeneration i n  Ind ia .  

1. Cogeneration o f  E l e c t r i c i t y  and Process Heat, S. Padmanabhan and 
P.R. Srinivasan-presented a t  the Cogeneration Workshop, ESCAP, 
Bangal ore, May 1983. 

2 .  Progress i n  the t \s ian Region i n  Overcoming Bar r ie rs  t o  
Cogeneration, W. K. Foe1 1, e t  . a1 --presented a t  the Conference on 
Energy E f f i c i ency  Strategies f o r  Thailand, Mary 1988. 

3 ,  Cogeneration: Technial Concepts. Prepared by Hagler, Ba i ley  & Co., 
USA. 

4 .  B r i e f i n g  Book on Pr i va te  Power Generati on- - O f f  i c e  o f  Energy, 
USAID, Washington. 

5 .  Report on Non-Uti l  i t y  Power Generation i n  the States o f  Gujarat 
and Maharashtra--USAID sponsored study Oct. 1986. 



ANNEX F 

FINANCIAL ANALYSIS 

Actions in energy efficiency by the Indian corporate industrial sector 
have largely centered in areas that can be characterized as being low 
ri sk, 1 ow-cost conservation options. Furthermore, the percolation of 
these universally tested energy efficiency measures across the industrial 
sector has been slow with low levels of investment growth. Corporate 
attitudes, investment plans and decisions are largely driven by the 
re1 i abi 1 i ty , price and qual i ty of del i vered energy. The response to 
unrel iabl e electric power is standby captive diesel -fuel 1 ed systems that 
afford a measure of re1 iabil ity that industry needs to sustain 
production. The high' price of petroleum fuels has led to conservation 
efforts by industry in general, which have been quite intensely pursued 
by numerous 1 argel y private oi 1 -intensive consumers. The poor qual i ty of 
mined coal (low calorific value, high ash content) has led to the growing 
interest in alternative combustion systems such as the Fluidized Bed 
Boiler. Taken as a whole the collective respons~e of industry can be 
termed as progressive but neither broad based nor .intense enough to 
address the vast potential that exists. 

Attitudes to and Risk and Nature of Enersv Efficiencv Investments 

2.1 Investment attitudes towards energy efficiency project vary 
considerably across industry. Low capital , 1 ow ri sk projects generally 
termed as house- keeping measures are general ly accepted, and where 
accepted, are funded and implemented. Table 1 provides a 1 ist of common 
house- keepi ng measures in industry, the average investment 1 eve1 s, and 
the returns on investments obtained. These measures generally account 
for 3 to 15% energy savings with investments ranging from negligible to 
$10,000 with a pay-off of 3 to 12 months. Opport~rnities for such 
measures continue to exist in small and medium-sized firms where 
management control is either weak or information is lacking. 

2.2 Medi um-term efficiency measures require investments upwards of 
$20-50,000 with moderate risks. They generally account for 5-20% energy 
savings and have payback periods on investment that range from 6-18 
months. The measures require retrof i ting (waste hg!at recovery or 
capacitor banks for power-factor improvements for instance), minor 
process mohi f i cat i ons and modest equi plnent rep1 acements, and involve on 
the whole minimal techno1 ogical uncertainties, In the Indian context the 
risks are quite distinct and different and may be associated with the 
qual i ty of suppl ied equipment (we1 1 cal i brated and accurate metering 
equipment for instance), turnkey contracts undertaken (poor choice and 



improper application of thermal insulation for example) and the degree of 
conformity of projected costs and financi a1 performance (a ref1 ecti on of 
stipulated energy savings) with actual field experience. Table 2 
provides an illustrative 1 ist of the medium-term measures in industry, 
the average investment levels and the expected pay offs. 

2.3 Finally, the high capital investment areas or measures are those 
where the anticipated benefits as well as the risks are high. A good 
example is cogeneration, where costs and the risks associated with 
non-traditional and innovative systems can be high (such as waste heat 
power generation in a glass or cement industry), In such instances, 
management is reluctant to invest unless financial incentives and the 
regulatory environment (sale of excess power at falr and profitable 
rates) are in place. Such investments are generally preferred at the 
time of inception or during an expansion/modernization phase where a 
major revamping of the unit's facil i ties is a1 ready planned or underway. 
The incremental investment associated with an efficient and modern 
industrial utility facility over a traditional energys facility can, at 
such junctures, be more easily justified on financial grounds. 

2.4 Likewise, retirement of old and obsolete'energy equipment is not 
always a preferred a1 ternative - -  witness the continual presence of shell 
tube boilers such as Lancashire boilers, a legacy of' the British times, 
in textile units. Again it is not surprising to find quite a few 
instances whare rather modern industrial factories (dairy and 
pharmaceutical pl ants) possess inefficient and antiquated energy 
generation facil i ties. This 1 ends powerful support and credence to the 
view that Indi an managements prefer investments on production apparatus 
rather than on off-site energy systems. 

2.5 Investment decisions almost alwavs favor first cost over life 
cvcl e costing 

This is partly a reflection of the tight capital situation and 
a1 so the averseness of managements to deal with the risks and 
.uncertainties inherent in the adoption of new products, processes and 
technologies. This is precisely why energy efficient technologies such 
as heat pipes, energy wheels, absorption refrigeration and 
micro-processor based energy management systems, to name a few, have yet 
to be widely used. 

3. The' FICCI/NPC Survevs on Industrial Enerqv Savinss Potential and 
Investment Trends 

3.1 The results of a 1988 survey conducted by the Federation of Indian 
Chambers of Commerce and Industry (FICCI) in 371 industrial units on the 
status of energy efficiency gains is revealing. The study found that 
over 75% of the units reported imp1 ementat ion of house- keepi ng measures ; 
50% to 60% reported initiation of energy efficient retrofits and minor 
process modifications including instal 1 ation of process control 
instrumentation and, the high capital and high risk 1 ong-term measures 
were virtual ly unreported. 



3.2 The energy savings achieved qu i t e  accurately r e f l ec ted  the nature 
o f  the energy e f f i c i ency  actions implemented. Almost 40% o f  the f i rms  
experienced up t o  5% savings; 30% reported gains between 5 and 15%, and 
only 13% achieved over 15% energy savings. Tables 3 through 7 provide 
sa l i en t  FICCI survey f ind ings,  

3.3 An important f i nd ina  o f  the FICCI survev i s  t h a t  as manv as 80h o f  0 

the res~ondents  sa id  t h a t  i t  i s  not the low cost  of enerav t h a t  stood i n  
the wav o f  indust rv  a d o ~ t i n q  enerq-v e f f i c i encv  measures. I n  fac t .  on l y  
25% of the surveved u n i t s  indicated t h a t  the f inanc ia l  r e tu rn  on ener9.Y 
gf f ic iencv investlnents was not su f f i c i en t l v  a t t r a c t i v e *  

3 .4  A s i g n i f i c a n t  po in t  i s  t h a t  many o f  the const ra in ts  faced by 
indust ry  are technical ,  such as l ack  o f  information, r e q u i s i t e  equipment 
and consultancy back-up as wel l  as dearth o f  t ra ined  manpower, F inanc ia l  
const ra in ts  are l a r g e l y  faced by u n i t s  which are anxious t o  modernize 
p lan t  and machinery. An overwhelming number o f  t h i s  category o f  u n i t s  
desired more incent ives and concessi onal 1 oans t o  rep1 ace 01 d machinery 
o r  undertake process modif icat ions.  

3.5 The FICCI survey corraborates the e a r l i e r  studies conducted by the 
National P roduc t i v i t y  Council (NPC) i n  1982 i n  over 200 i n d u s t r i a l  u n i t s  
concerning the savings po ten t ia l  o f  energy conservation, Per the  NPC 
survey 25% savings i s  possible through house-keeping and low r i s k  
conservation options. The NPC study d i d  not  s u f f i c i e n t l y  analyse the 
oppor tun i t ies  and possi b i l  i t i e s  f o r  major end-use e f f i c i ency  gains 
through cap i t a l  - in tens ive modernization, and a 1985 fol low-up survey i n  
175 o f  the 200 u n i t s  e a r l i e r  surveyed ind icated t h a t  40% o f  the  u n i t s  
have successful ly implemented measures and have ac tua l l y  achieved more / 

than 10-15% savings (Table 8) .  The FICCI survey conducted three years 
l a t e r  i n  1988 val idates t h i s  ra ther  c lose ly  and c l e a r l y  ind icates t h a t  
the number o f  u n i t s  t h a t  have achieved up t o  15% savings has increased 
dramat ical ly  t o  around 70% from the ear l  i e r  l e v e l  o f  40% o r  thereabouts 
reported by NPC i n  1985. 

.3.6 There i s  therefore s u f f i c i e n t  and c o m ~ e l l i n a  proof t o  conclude 
t h a t  Indian indus t rv  has achieved modest e f f i c i e n c v  benef i ts  and qains, 
UD t o  15%. ra ther  excl us ive lv  throuqh low c a ~ i  t a l  -low r i s k  conservation 
options 

The savings o f  15% t o  30-40% const i tu tes a rubicon l i n e  i n t o  
uncharted and r i s k y  t e r r i t o r y ,  but gains o f  t h i s  magnitude are c l e a r l y  
techn ica l l y  feas ib le  as the experience i n  i n d u s t r i a l  ized nat ions such as 
the USA, Japan and i n  Western Europe would indicate.  I n  a l l  p r o b a b i l i t y  
i t  would be r e l a t i v e l y  more eas i l y  achieved i n  Ind ia  and perhaps greater 
considering the l eve l s  o f  technologies deployed domestically. This i s  
l a r g e l y  because Ind ian indust ry  imported technology from the west when 
energy was cheap. The hal lmark o f  these technologies were t h e i r  r e l a t i v e  
1 ow energy e f f i c i enc ies .  While the developed nat ions have rest ructured 



their industrial economies sufficiently to reflect higher efficiencies, a 
similar shift has been slow to take place in India. 

3.7 What has been the experience from a financial viewpoint of 
progressive firms that have attempted to cross the 15% energy savings 
barrier through major investments in equipment and techno1 ogy? The 
answer could help determine both the levels and bankable investment 
opportunities in energy efficiency in Indian industry. Case studies 
abound and the IDBI experience in a few units that are contemplating such 
investments i s particularly reveal i ng. Pre-feasi bi 1 i ty studies conducted 
in eight private sector units under IDBI's Equipment Financing for Energy 
Conservation Scheme suggest energy savings in excess of 20% (in one case 
it was 33%) with a payback period of two years for five of the eight 
units. Project funding ranged from $0.4 to $10 million and involved 
process modernization, energy equipment rep1 acements and more 
significantly, cogeneration. Four of the eight were cogeneration 
projects, with payback periods of two to five years. 

3.8 The IDBI exp.er'ience on the pre-tax return on investments (ROI) 
expressed as a payback period for energy efficiency projects has been 
validated by other studies. According to a. detailed energy audit study 
in 1989 by FICCI in 29 industrial units, the percentage energy savings 
potential in 20 firms was over 15%; 14 firms postulated a savings 
potential of 25% and greater.. In four units the potential was a 
staggering 50%. The payback period varied from as low as three months to 
a high of 36 months with an average of 16 months. 

Incentives for Enerqv Efficiency 

4.1 Germane to any discussion of the financial viability of energy 
efficiency measures in industry are the following two issues: 

1) The nature and adequacy of the current financial incentives in 
place, and 

2) The extent to which energy management structures have been 
integrated in organizations. 

4.2 The current financial and fiscal incentives cover a fairly wide 
spectrum that include: 

- Fiscal incentives given by the GO1 in respect of income tax (a 
-100% depreciation a1 1 owance on written down value is allowed on 
a wide variety of energy saving devices and systems including 
cogeneration). 

- Permission to import several categories of equipment under Open 
General License; customs duty drawbacks for select imported 
equi pment . 



The 100% accelerated depreciat ion f a c i l  i t y  requires t h a t  i t i s  
charged i n  the book o f  accounts. This i n  t u r n  means a substant ia l  
erosion i n  the p r o f i t a b i l i t y  o f  a  firm and i n  many cases a  f u r t h e r  
aggravation o f  1  asses, a  s i t u a t i o n  c l e a r l y  unacceptable t o  managements 
keen t o  r epo r t  p r o f i t s .  Thus the incent ive encourages on ly  h i gh l y  
p r o f i t a b l e  f i rms  t o  ava i l  the f a c i l i t y .  It i s  therefore  hard ly  a 
surpr ise t h a t  i n  a  study conducted by the National Council o f  Appl l e d  
Economic Research on energy e f f i c iency ,  on ly  about 25% o f  the 196 
indus t r ies  surveyed had ava i led the 100% w r i t e - o f f  f a c i l i t y .  

4.4 L i  kewise. the concessional i m ~ o r t  dutv i s  f e l t  t o  be r e s t r i c t i v e  
and, as a  matter  of fac t .  covers on lv  15 items. lPo l i c v  contradictions 
p re  common   lace. For example, absor t i o n  r e f r i g e r a t i o n  systems are 
1 i s t e d  under the 100% depreciat ion sc 1 edule as an energy savings device. 
The system concurrent ly a t t r a c t s  an import .  duty o f  250% making i t  
f i n a n c i a l l y  una t t rac t i ve .  

4.5 However, under the 8 th  5-Year Plan the government i s  planning a  
much broader r o l l  back on import dut ies.  A1 so, .one o f  the  condi t ions t o  
ef fect iveness o f  a  c r e d i t  l i n e  under the World Bank's proposed I n d u s t r i a l  
Energy E f f i c i ency  Pro jec t  i s  duty r o l l  backs on an expanded 1 i s t  o f  energy 
e f f i c i e n c y  items. These measures would be a  major p o s i t i v e  step i n  
promoting investments i n  energy e f f i c i ency .  

4.6 The fo l low ing  f a c i l i t i e s  forfundingenergyeff ic iencyprojects  
are ava i lab le  t o  indust ry :  

- Concessional loans f o r  modernization from the  DFI's; 
- Financing f o r  b o i l e r  replacement under a  scheme operated by 

Petroleum Conservation Research Association; - IDBI sponsored Equipment Finance f o r  Energy Conservation Scheme 
(EFEC); and - Subsidies f o r  Energy Audi ts (IDBI) 

4.7 P r o b l e m s e x i s t w i t h e a c h o f t h e s e f a c i l i t i e s a n d t h e n u m b e r o f  
takers are few. The IDBI modernization scheme w i t h  an i n t e r e s t  r a t e  o f  
11% i s  pre fer red over the  EFEC scheme which posts a  higher i n t e r e s t  o f  
14%. Furthermore, apparent cont rad ic t ions i n  the modernization scheme 
permit lend ing on ly  t o  f i rms which are e i t h e r  very heal thy o r  those which 
are deep i n  the  red. Thus the middle ground o f  u n i t s  which urgent ly  need 
t o  take energy e f f i c i e n c y  steps are l e f t  i n  the lurch,  These schemes 
need t o  be improved, and t h e i r  outreach expanded. 



5, av M w n t  (EM) Structures in Indian Industu 

5.1 The EMCAT project, with its goal of promoting end-use energy 
efficiency among industrial firms, will work to sensitize corporate 
leaders to the needs and benefits of institutionalization of EM 
structures, The slow acceptance of the energy management concept, other 
than in a few progressive companies and among intensive energy users such 
as steel, refineries and fertilizer plants, is proving to be major 
barrier to the impl ementation of energy efficiency measures in industri a1 
practice in India. 

5.2  Experience in industrialized nations indicates that the 
integration of the EM function in the corporate ,organization ensures the 
staff commitment and 1 ine responsi bil i ty that are essenti a1 prerequisites 
to success. The EM function in industry has a 'distinct charter that 
involves investigating and identifying energy conservation opportunities, 
budgeting resources, performing strategic and tactical pl anning, and 
implementing a phased impl ementation program in coordination with 
production, maintenance 'and other corporate functions. The EM function 
varies from the very sophi sticated in energy-intensive continuous process 
plants to simple ad-hoc staff committees among small and medium-sized 
firms . The advent of mi cro-processor- based on-1 i ne data measurement and 
control systems has provided powerful diagnostic and investigative tools 
to EM staff. Decision-making by corporate bodies in energy efficiency is 
greatly facilitated by the presence of EM structures. Case studies on 
successful energy conservation efforts in industry have found, in almost 
all cases, that these were driven by en1 ightened and committed top 
managements w0rkin.g through specially created units that are adequately 
staffed and financed, and provided the necessary degree of autonomy and 
authority . 
5.3 The majority of Indian firms are either ignorant of or not 
sufficiently motivated to introduce EM structures, The situation is in a 
sense similar to what prevailed in the mid-sixties in India when the 
industrial engineering function, with its emphasis on shop floor 

. productivity techniques, was viewed as something 'not workable' by 
managements. Today the turnaround is start1 ing with almost universal 
acceptance of the industri a1 engineering techniques and tool s in 
virtually a1 1 areas of management functioning. 



ANNEX G 

lCONOMIC ANALYSIS Or IMRROmD IUCTRICITY BFFICIINQY 
X 1  TB1 INDIA# INDUBTRIAL BICTOR 

India will experience major national economic benefits if an 
effective program of industrial electricity and fuel efficiency 
is implemented and sustained over the coming several decades. An 
illustrative economic analysis has been conducted to show the 
implications of such a program over the coming 15 years. The 
analysis indicates that the aggregate direct economic savings in 
power plant fuel use alone could easily exceed the equivalent of 
$10 billion (fixed 1990 $) in domestic currency and foreign ex- 
change over this period. If EMCAT is responsible for catalyzing 
the actions resulting in just five percent of these savings, it 
will have repaid its investment fifty times over. 

In addition to the substantial direct economic benefits of a 
successful EMCAT program, there will be significant indirect 
economic benefits of industrial energy and power conservation and 
efficiency measures. These were not explicitly calculated in the 
analysis but clearly include the following: 

Industrial energy efficiency does not require fuel. 

Industrial energy efficiency and conservation is non- 
polluting at the llsourcell (of displaced power gener- 
ation) and potentially reduces pollution at the point 
of use. 

The investment in industrial plant equipment and the 
subsequent savings in power plant investments and in 
fuel will save foreign exchange (or the foreign ex- 
change opportunity costs) associated with imported 
fuels and equipment. 

Most investments in industrial energy efficiency will 
have lower capital requirements per kWe saved than new 
supply. In principle this frees scarce capital for 
other productive uses, both within and outside the in- 
dustrial and power sectors. 

OVERVIEW OB ELECTRICITY CONOUMPTION IN INDUSTRY 

Figure 1 shows the consumption (purchases) of electricity 
and associated generating capacity in industry in India from 1970 
through 1985, together with other projections from 1986 through 
2005. The three projections are (1) a base case in which elec- 
tricity consumption is assumed to continue to grow at the average 
rate (5.6%/year) for the period 1970-1985; (2) an Expected Case 
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in which overall efficiency increaeee by 25% in the long term; 
and (3) an Optimistic Case in which the overall long-term effi- 
ciency increase for industry is 40%. 

(The electricity consumption data for the period 1970 - 1985 were 
provided by the International Energy Studies Program of the Law- 
rence Berkeley Laboratory, University of California. While a few 
additional years of data could be added to the analysis to make 
it more current, this would not change the results of the analy- 
sis significantly,) 

Industrial purchases of electricity have grown from 34.4 
TWhe/year in 1970 to 80.9 TWhe/year in 1985. This is a factor of 
2.35 in fifteen years, or an average annual compound growth rate 
of about 5.6%. Continued growth at this rate would lead to pro- 
jected electricity purchases of 232 TWhe/year in the year 2005. 
Table 1 summarizes the industrial electricity purchases from 1970 
through 1985, with the base case projected purchases from 1986 
through the year 2005. 

As shown below, two plausible scenarios for improved energy 
efficiency in the industrial sector lead to projected electricity 
purchases in the year 2005 of 179 TWhe/year in the conservative 
scenario and 146 TWhe/year for the optimistic scenario. Both of 
the increased-efficiency scenarios assume that industrial produc- 
tivity will increase at 5.6%/year while the rate of growth in 
electricity consumption gradually declines. 
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Historical and Projected Industrial 
Electricity Consumption in India 

I (Alternative Efficiency Scenarios) 

25% Savings 
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Table 1: INCYTSTRTAL ELECTRICITY PURCHASES AND REQUIRED 
INSTALLED GENERATING CAPACITY 

(10-90% penetration 15 years, 50% penetration in 1997) 

Electricity Sales Required Capacity 

Year f ( t 1  No EC* 25% RC 40% EC o EC 
- 

Note : 
city 
least 

Average T&D Losses for Industry = 0.15, Average Plant Capa- 
(CF) = 0.5. *Projection from 1986 on based on exponential 
,-squares fit to historical data. Growth rate = 5.6%/year. 

Source: Lawrence Berkeley Laboratory (1987), Report LBL 23439 fok 
parchases, 1970-1985. 
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ILLUSTRATIVE HCONOMIC ANALYSIS 

A preliminary macro-economic analysis was conducted to 
assess the direct economic costs and benefits of achieving 
increased end-use electricity efficiency in India's in- 
dustrial sector. The analysis was conducted using a model 
which is transparent to the small number of driving assump- 
tions. The results of the model are presented in terms of 
the savings in required new power generation facilities and 
in power plant fuel. 

The model assumes that the present level of industrial 
productivity could be supported at some ultimate level of 
electricity consumption that is X% less than at present. For 
this analysis, we assumed an asymptotic potential savings of 
X = 25% (consewati,ve scenario) and X = 40% (optimistic sce- 
nario) relative to present practices. 

The energy efficiency measures required to achieve these 
long-term savingswere assumed to diffuse gradually into the 
industrial sector, with 10% penetration in the year 1992 and 
90% penetration by the year 2012. The rate of diffusion or 
market penetration is described by the logistic diffusion 
curve shown in Figure 2. 

In reality the growth of the economy is likely to be 
constrained in part byathe supply of electricity. A key 
assumption behind the analysis is that the economic output of 
industry will remain the same with araduallv decreasba ener - 
av use Ber unit of value added. Consequently we can either 
calculate the decreased rate of growth in required power 
generation capacity and associated power plant fuels, or the 
increased productivity of the industrial sector under fixed 
growth in power and electric energy requirements. 

The analysis calculates the decrease in connected load 
and associated electricity savings over the period 1990 - 
2005. This can be translated into savings in capital equip- 
ment and in fuel at the power plant. 

Costs and benefits can be compared on an annual basis 
using this-model. This provides a national economic impact 
framework, although it does not consider shadow prices or 
opportunity costs of domestic and foreign exchange. Ulti- 
mately it might be necessary to conduct an input/output ( I / O )  
analysis for the country to capture the full economic conse- 
quences of specific changes in specific electricity con- 
sumption and connected loads for each consuming sector of the 
Indian economy. 
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Figure 2 



The economic analysis assumes improved industrial end-use 
electric energy and power efficiency. These result from 
unspecified policy and incentive measures and actions. While 
the role of enlightened policy is to bring the national eco- 
nomic interests into phase with individual corporate finan- 
cial interests, no attempt was made to develop a model which 
links macro-economic policy measures and projected financial 
investment decisions at the enterprise level. Such an under- 
taking is well beyond the scope of effort associated with 
this project paper. 

The detailed analysis proceeded as follows: 

Annual time series data for electricity puchases by 
industry were used for the period 1970 - 1985. (See 
Table 1) 

An exponential least-squares fit was made to the 
data (resulting in an average growth rate of 5.6% 
in electricity purchases from 1970 through 1985). 

A Base Case Scenario was constructed assuming that 
future industrial electricity purchases will grow 
at 5.6%/year over the period 1985 - 2005. 
Two modified (energy-efficiency) cases were deve- 
loped. These are characterized by: 

- Assumed technical potential for increased efficien- 
cy: (25% for the m e c t e d  scenario and 40% for the 
O~tirnistic scenari~); 

- Assumed logistic penetration (see Figure 2) of 
Indian industry of efficiency measures: 

f (t)/[l-f (t) ] = exp A(t-T) 
where 

f(t) 3 market penetration of energy efficiency . measures in the year t 

T 3: year in which f(t=T) = 0.5 

A = a rate constant 

Note: A = 0.293 for a 15-year diffusion period from 
f(t = T-7.5) 1 10% to f(t = T+7.5) = 90% 
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- Specified halfway year (2005) and time (15 years) 
for 10% - 90% penetration. 

Electricity supply costs were computed as follows: 

- Power plant capital cost = $1,00O/kWe 

- Associated TfD costs ($2OO/kWe - incremental) 
- Fuel costs $lO/boe and $15/boe, average power 

plant heat rate ansumed to be 11,000 Btu/kWhe. 
(At present, Indian coal prices are about $7/boe 
for power generation, but may rise with increas- 
ingly stringent environmental control policies.) 

- Actual required power generation capacity = in- 
dustrial capacity requirements/[l-(TfD loss fac- 
tor) 1 

- Average T&D loss factor associated with J.n- 
dustrial electricity purchases assumed - 15% 
(rather than the 22% national average) 

Costs of efficiency measures assumed to ava?:acrz 
$4OO/kWe of avoided generating capacity. 

By using the real costs of fuel, the econamj.~ ,:r!iily,o'6r 
bypasses the issues of subsidized power. 

Results o f  the Analvsis 

Figure 1 and Table 1 show the projected oonsun;p".crn of 
electricity in India for the base case x ~ d  for the two in- 
creased-efficiency scenarios. The required. installed genera- 
ting capacity (Figure 3) in the year 2005 is: 

SCENARIO CAPACITY 

Base Case 62.2 GWe 
Conservative 48.1 GWe 
Optimistic 39.6 GWe . 

Figure 4 shows the savings in installed generating capa- 
city relative to the base case. The savings in required 
annual capacity additions are shown in Figure 5. 

Figure 6 shows the annual fuel costs for power generation 
under the three scenarios, assuming a heat rate of $11,000 
Btu/kWhe generated and a price to the electric utilities of 
$lO/boe. (At the time this PP was prepared the spot price 
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Projected Generating Capacity 
Saved by Energy Efficiency Measures 

@ in the Indian Industrial Sector 
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Annual Savings in Required New 
Generation Capacity in the Indian 

Industrial Sector 

2 11 40% Scenario I -- -- - - - - - - -- -- 

I 1 25% Scenario I 

1985 1990 1995 2000 2005 

Year 



Annual Fuel Costs for Power Generation 
for Indian Industry Under three 

@ Energy Efficiency Scenarios 

No Incr. Efficiency 

25% Ultimate Savings 

1985 1990 1995 2000 2005 
Year 



for North Sea crude was $17/bbl). Figure 7 ~howe the annual 
fuel cost savings tor the two scenarios relative to the Base 
Case (business as usual). 

In the coneervative scenario, the annual fuel savings 
alone are roughly a billion dollars (1990$). Figure 8 shows 
the cumulative fuel cost savings in fixed-year 1990 dollars 
for tho period 1990 - 2005. In the most conservative scena- 
rio (25% efficiency.potentia1, $lO/boe fuel price) the cumu- 
lative savings are on the order of $8 billion. For the op- 
timistic efficiency scenario with a fuel price of $lb/boe, 
th.e cumulative fuel savings are closer, 'toa$25 billion over 
tnis time period. . 

The additional 'savings in new powereplant construction 
are approximately $22 billion. By contrast, the total ac- 
cumulated cost to industry will be about $9 billion over the 
same 15-year period, assuming an average cost of 
$4OO/kWe(saved) to install energy efficiency measures in ex- 
isting and new industrial facilities. 

8u m l v  curves of conserved eleatriaitv 

A supply curve for conserved energy is a diagram that 
indicates the amount of energy (or connected load) that can 
be conserved for a.specific cost. The easiest and least 
expensive conservation measures will save some initial frac- 
tion of the technical potential for conservation. Once the 
least expensive measures are exhausted, more expensive mea- 
sures must be implemented to savd an additional fraction. At 
some point, the incremental costs of further energy or power 
savings are greater than the incremental price of the energy 
or power. At this point, further investments in efficiency 
measures are not financially sensible. 

A supply curve of conserved energy can be developed for 
individual industrial facilities, and, in principle, can be 
aggregated into a Itgrand supply curveu for an entire indus- 
trial sector or for industry as a whole. An example of such 
a supply curve is shown in Figure 9. 

Figure 10 shows the potential (illustrative) for in- 
dustrial energy conservation as a function of payback time T 
for all measures with payback times of leas than ten years. 
The figure shows, in a schematic fashion, the fraction of the 
potential that can be achieved with measures that have pay- 
back times that are equal to or less than T. 
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Figure 7b 



Cumulative Fuel Cost Savings Associated 
with Industrial Electricity Efficiency 

g Measures in India (1990 $) 
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Figure 9 

ILLUSTRATIVE SUPPLY CURVE OF CONSERVED 
ELECTRICITY IN THE INDIAN INDUSTRIAL SECTOR 

Cost of Conserved Electricity (RsIkWhe) 

I Range of electricity prices I 
1 

I 

r 

Electricity Savings 



Figure 10 also shows the hypothetical probability of 
adoption of specific conservation measures as a function of 
the payback time. The assumption is that maximum adoption 
will occur with measures that have payback times of less than 
one year, and that some fraction F of industries (in terms of 
total energy cosumption or total connected load) will adopt 
these measures. That is, we assume that some industries will 
not adopt even highly profitable measures, due to lack of 
investment capital, lack of awareness or know-how, disincen- 
tives such as the threat of reduced energy allocations in the 
future, and so forth. 

We also assume that for measures with payback times grea- 
ter than one year, the likelihood of their adoption will 
decrease rapidly with increasing payback time. A simple 
model assumes that P(T) = F for T< 1 year and that 

P(T) = F exp -A(T-1) for T>1 

If we assume that the probability of adoption will de- 
crease by half for each additional year of payback time, we 
have 

exp -A(2-1) = 0.5 or 

exp A = 2 

The total conserved energy or connected load could be 
calculated as the product F (T) *E (T) and F (T) *P (T) where E (T) 
is the energy conserved as a function of maximum payback time 
T and P(T) is the power conserved as a function of maximum 
payback time T. 

This illustrative model shows how the total industrial 
energy and power conservation could be calculated if the 
supply curves for conserved energy and power were known and 
if the investment behavior of private industrial firms were 
known with regard to payback times fo:r investments in effi- 
ciency. 
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Introduation 

Policy issues include the following: 

- Connected load and kWh allocation policies; load man- 
agement and energy conservation by industry may result 
in penalizing these industries through reduction of 
subsequent allocations. 

- Power purchase contract structure and terms; long-term 
vs. short-term payment contracts for capacity and 
energy; includes time-of-day pricing; 

- Present and potential specific economic and financial 
incentives for both electricity suppliers and end 
users; 

- Power reliabklity and power quality are central con- 
siderations for private industry investment decisions. 
The loss of productivity due to unplanned outages is 
much higher than the loss due to (relatively) inef- 
ficient energy end-use equipment and practises. Simi- 
larly, poor power quality can result in the degrada- 
tion and early demise of expensive equipment. 

Many of the projected improvements in SEB performance may 
result from an infusion of new managerial and technical 
staff. An extreme and admittedly somewhat cynical view of 
the costs of transforming the staff would assume that vir- 
tually all senior and middle level technical and managerial 
staff would be retired, with ten years of full pay as compen- 
sation for early retirement. If we assume that a profes- 
sional man-year costs $3,000, we can calculate the value of 
one day of improved power plant performance in terms of the 
number of professional man-years of salary the associated 
revenue would pay for. 

For example, if the annual capacity factor of a 1,000 MWe 
plant is iiproved from 0.4 to 0.7 and the revenues per kWhe 
produced = $0.05, the daily value of the increased output is 
equivalent to 120 man-years at $3,00O/MY. This means that 
every ten days the increased output would pay to retire 120 
senior individuals with a ten-year full salary pension. 

In reality, effective improvements in management and 
operation of SEBs will more likely arise from replacement of 
a few key technical and managerial personnel, the retraining 
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of others, and motivation of! all personnel through gerfor- 
mance bonuses and other incentives. These measuree would 
cost far less than the extreme measures used as a baseline. 
The purpose of this exeraise is not to suggest that there 
should be wholesale replacement of technical and managerial 
staff, but that the costs of even such a Draconian measure 
would be a very small fraction of the economic and financial 
value of achievable improvements in SEB technical perfor- 
mance. 

Imgaat of Poliay Measurea on the Eaonomiae of Industrial 
Energy Effiaienoy 

The relationship between implementation of specific pol- 
icy initiatives and subsequent investment by private industry 
in measures that reduce specific energy consumption (kWhe/Rp 
output) or specific power requirements is difficult to quan- 
tify. The role of policy is to bring the economic interests 
of the country into coincidence with the financial interests 
of industry. 

Policy making is an empirical art. Determination of 
which policies or combinations of policies are likely to 
bring the national economic interest and the individual fi- 
nancial interests of industry together will require some 
policy experiments. These experiments must be conducted on a 
scale that is large enough to demonstrate the effectiveness 
(or lack thereof) of specific measures, but small enough that 
unexpected negative results will be contained. 

The empirical approach will be to identify, on a case-by- 
case basis, in discussions with the CEOs and CFOs of private 
industrial enterprises, the present obstacles to investment 
in energy-efficiency and power-efficiency measures. This 
will provide an ongoing basis for policy dialog. 

There are several types of policy measures that can be 
implemented to maximize the extent of energy and power sav- 
ings by industrial end users. These include the following, 
which are aimed at removal of obstacles to investments and 
establishment of incentives for investment: 

Removal of obstacles to investment, such as: 

- Removal of the threat of reduced energy and power 
allocations subsequent to efficiency investments, 
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- eased accees to foreign exchange for critJ,cal com- 
ponents, 

- reduction or removal of duty for essential energy 
efficiency technologies, etc.; 

Investment incentives such as: 

- Establishment of institutions to make available 
technical expertise and information on successful 
investments in energy efficiency in industry, 

- Establishment of loans, perhaps at concessional 
rates, and financing facilities for such invest- 
ments, 

- Estahl.ishment of Energy Service Corporations 
(ESCOs) through an array of separate incentives, 
etc. 

Unfortunately,.we do not have adequate data on how var- 
ious industries are likely to respond to specific policy 
measures or ensembles of policy measures. The following 
specific policy and institutional initiatives have been sug- 
gested and in some cases implemented in India in recent 
years : 

"Industrial units could be given loans for energy con- 
servation at attractive interest. To be more realis- 
tic, I would also suggest that any finance made avail- 
able to industrial units for energy conservation be 
kept outside the credit limits and other nomal norms 
and conditions such as debt/equity ratio and promoters 
contributionw. [I] 

The Tamil Nadu Electricity Board (TNEB) has introduced 
a scheme for providing additional power to industrial 
consumers during night-time hours, above and beyond 
their normal entitlement. Both additional power and 
additional energy are provided under this scheme. The 
additional energy is billed at the full tariff rate 
but-the additional power is billed at 1/3 the nomal 
rate. Of 1,100 consumers subjected to power cuts, 478 
had opted to participate in this scheme as of March 
1990. [2] 

,, Deo [2] has also suggested the following: 

- Concessional finance for industrial cogeneration 
systems 
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- Exemption of excise duty and sales tax on cogenera- 
tion equipment 

- Exception of cogenerated power from sleotriaity 
duty 

- Provision of accelerated depreciation to all sub- 
systems of a cogeneration system 

- Cofunding prefeasibility and feasibility studies 
for industrial cogeneration 

Page 12 



During the 19706, the U.S. electric power utility in- 
dustry was essentially forced to develop and implement energy 
end-use energy efficiency and load management programs. The 
pressure generally came from the regulatory agenciee (6.g. 
public utility commissions) in response to public and politi- 
cal pressure for both enhanced environmental and energy ef- 
ficisncy, While the utilities generally resisted this pres- 
Eiure in the beginning, many of them ended up as pioneers and 
major innovators, developing effective programs to increase 
both load factors (through load management programs) and end- 
use energy efficiency. 

The 15-year experience of many U.S. electric utility 
companies in designing and implementing effective energy 
efficiency and management programs can be shared on a sys- 
tematic basis with selected Indian private electric utilities 
and SEBs. While the institutional and financial environment 
of the Indian electric utility industry differs from that 
found in the U.S., the diversity of approaches and solutions 
developed by U.S. electric utilities can provide Indian deci- 
sion makers in the utility industry with 'additional insights 
and concrete models for succussful programs. Moreover the 
U.S. electric utility industry itself operates in a mul- 
tiplicity of regulatory, institutional, and financial en- 
vironments; some of the U.S. utility experience may be di- 
rectly relevant to the.needs of a specific Indian utility 
comapny . 

Several major U.S. electric utilities have expressed 
interest in working with their Indian counterparts to share 
the U.S. utility experience in fostering industrial energy 
efficiency programs. It is expected that at least one such 
cooperative arrangement will be established under EMCAT. 
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ANNEX H 

1. The two primary i n s t i t u t i o n s  through which EMCAT w i l l  funct ion are the 
Indus t r i  a1 Development Bank o f  Ind ia (IDBI) and the Power Finance 
Corporation (PFC). Through the I D B I  EMCAT w i l l  ass is t  p r iva te  industry and 
other sectors t o  improve t h e i r  e f f i c iency  i n  using energy; and through the 
PFC, EMCAT w i l l  ass is t  the 'State E l e c t r i c i t y  Boards t o  supply e l e c t r i c  
power on a more re1 iab le  and sustainable basi s. The organization and 
funct ioning o f  IDBI AND PFC are set f o r t h  below. 

2.1 Leaal status: The Indus t r ia l  Development Bank o f  Ind ia  was set up 
through a B i l l  i n  the Par1 iament i n  the year 1964. I D B I  was o r i g i n a l l y  
const i tuted as a wholly-owned subsidiary o f  the Reserve Bank o f  Ind ia (RBI) 
which i s  the Central Bank o f  the country. During the f i r s t  decade o f  i t s  
existence i t  was decided tha t  IDBI could funct ion more e f fec t i ve l y  as an 
autonomous i n s t i t u t i o n  t o  discharge i t s  r o l e  as an apex f inancia l  
i n s t i t u t i o n  o f  the country. Accordingly, the Government o f  Ind ia enacted, 
i n  1975, l eg i s la t i on  f o r  de-1 ink ing RBI  and IDBI, and f o r  making IDBI the 
"pr inc ipal  f inancia l  i n s t i t u t i o n  f o r  co-ordinating, i n  conformity wi th  
national p r i o r i t i e s ,  the working o f  i n s t i t u t i o n s  engaged i n  f:,qancing, 
promoting o r  developing industr ies,  f o r  ass is t ing the development o f  such 
i n s t i t u t i o n s  and f o r  providing c red i t  and other f a c i l i t i e s  f o r  the 
development o f  industr ies and f o r  matters connected herewith". The 
ownership o f  IDBI was transferred from the. RBI t o  the Government o f  Ind ia 
and a l l  respofisibi l  i t i e s  tha t  were previously vested w i th  the RBI  were 
vested i n  the IDBI. This came i n t o  e f fec t  on February 16, 1976. 

2.2 Financial  status: The major sources o f  funds f o r  IDBI are: i )  share 
cap i ta l  and reserves; i i) borrowings from the Government o f  India; i i i )  
market borrowings by way o f  bonds; i v )  foreign currency borrowings from 
mult inat ional  i n s t i t u t i o n s  such as the World Bank and the ADB; v) deposits 
and borrowings; and v i )  repayment o f  past assistance by borrowers. 

2.3 The t o t a l  resources avai lable t o  the IDBI i n  Fiscal Year 1989-1990 
were Rs.94 b i l l i o n  ($5.4 b i l l i o n ) .  I D B I  i s  India 's premier development 
finance ins t i t u t i on ,  and provides the largest  proport ion o f  term finance t o  
industry. (The Indian Stock Exchanges are the second largest  source o f  
cap i ta l  and I C I C I  i s  the th i rd ) .  . 
2.4 0b.iectives: The Government o f  Ind ia has asslgned a set o f  speci f ic  
functions t o  IDBI: " i) planning, promoting and developing industr ies t o  
f i l l  the gaps i n  the i ndus t r i a l  structure i n  India; i i )  coordinating the 
working o f  i n s t i t u t i o n s  engaged i n  financing, promoting o r  developing 



i ndus t r ies  and ass is t ing  i n  the development o f  such i n s t i t u t i o n s ;  i i i )  
providlng technical  and admini s l r a t i v e  ass! stance f o r  promotion, 
management o r  expansion o f  indust ry  ; i v) undertaki ng market and 
investment research and surveys as a1 so techno-economic studies i n  
connection w i t h  development o f  indust ry  ; and v) promoting, forming o r  
conducting o f  o r  associat ing i n  the  promotlon, formation o r  conduct o f  
companies, subsidiar ies,  societ ies,  t r u s t s  o r  such other associat ions o f  
persons". The operation o f  the Bank i s  f l e x l b l e  as provided i n  the 
charter. 

2.5 The Bank f i n a n c e s ~ a l l  types o f  indust r ies ,  i r respec t i ve  o f  the form 
o f  organizat ion o r  the s ize o f  the u n i t .  There are no r e s t r i c t i o n s  on 
the nature and type o f  secur i t y  and quantum o f  assistance t h a t  the Bank 
can provide. However, the sc ru t iny  o f  the  proposal f o r  f i nanc ia l  
assistance i s  r igorous and f e a s i b i l i t y  o f  the p ro jec t  p lays a predominant 
r o l e  i n  the f inancing/decision. 

2.6 O~era t i ons :  A l l  a f f a i r s  r e l a t i n g  t o  the  management and governance o f  
IDBI r e s t  w i t h  the Board o f  D i rectors  o f  the  Bank. This Board consists 
o f  the Chairman and Managing D i rec to r  (both o f  these pos i t ions  are 
general ly  he ld  by the same person) and 20 other Directors,  who are 
representatives from the Government o f  India,  Financial  I n s t i t u t i o n s ,  
Pub1 i c  Sector Banks, State Financi a1 Corporations and professional  s from 
the banking f i e l d .  A l l  these Di rectors  are nominated t o  the  Board o f  
IDBI by the Central Government. The Board i n  t u rn  has cons t i tu ted  an 
Executive Committee which consists o f  10 Di rectors  inc lud ing  the  Chairman 
and Managing Di rector .  This Executive Committee i s empowered t o  sanction 
f inanc ia l  assistance and exercise o ther  powers as designated by the Board. 

2.7 The day-to-day funct ion ing o f  the Bank i s  ca r r i ed  out  under the 
d i r e c t  supervision o f  the Chairman and Managing D i rec to r  who i s  assisted 
by the Executive Directors.  As per  the  Annual Report f o r  the f i s c a l  year 
1988-1989, IDBI has a t o t a l  s t a f f  st rength o f  2802 out o f  which 1257 were 
o f  o f f i c e r  rank. IDBI has a strong professional s t a f f  base and in-house 
expert ise i n  both technical  and f i nanc ia l  matters. The Head O f f i c e  o f  
the IDBI i s  located i n  Bombay and i t  has f i v e  regional and 21 branch 
o f f i c e s  which cover almost the  e n t i r e  country. 

2.8 Enerav Proarams: IDBI i s  already working i n  the area o f  energy 
ef f ic iency,  and i t  has two programs i n  operation. These are the  Energy 
Audit Scheme and the Equipment Finance f o r  Energy Conservation Scheme. 
These scheme5 are expected t o  expand as are new e f f o r t s  i n  energy 
conservation introduced by IDBI as a r e s u l t  o f  EMCAT and the  World Bank's 
I ndus t r i  a1 Energy E f f i c iency  Pro ject  (IEEP - - under apprai sal ) . EMCAT 
and IEEP have been designed i n  c lose coordination, and i n  f a c t  EMCAT w i l l  
account f o r  a small po r t i on  o f  the IEEP technical  assistance program 
($1-2 m i l l i o n  o f  $28 m i l l i o n  t o t a l  planned). EMCAT w i l l  a lso d i r e c t l y  
support the much l a rge r  IEEP c r e d i t  o f  $250 m i l l i o n  t o  IDBI and I C I C I .  
I n  addi t ion,  EMCAT w i l l  in t roduce programs t h a t  are new t o  IDBI such as 
the ESCO and grant  programs w i th  business associ a t  i ons . 



2.9 mI s t m a  f o r  The end-use e f f i c i e n c y  component o f  the 
EMCAT p ro jec t  w i l l  be managed by the  Technology Dapartment o f  IDBI . This 
Department i s  responsible f o r  IDBI energy schemes and a lso the venture 
cap i t a l  funds o f  the  i n s t i t u t i o n .  The Executive D i rec to r  (Technical who 
oversees the f unc t i on in  o f  the technology department and h l s  Genera B I 
Manager w i l l  have overa 1 c h a r g ~  o f  the EMCAT a c t i v i t i e s .  The day-to-day 
management o f  the  p ro j ec t  w i l l  be ca r r i ed  ou t  by the o f f i c e r  incharge who 
would be a t  the  l e v e l  o f  Deputy General Manager. The sec re ta r i a t  f o r  the 
management o f  the p ro j ec t  would cons is t  o f  the o f f i c e r  incharge and such 
addi t iona l  personnel as, are necessary. From t ime t o  time, t h i s  
sec re ta r i a t  would draw u on the exper t ise  and s k i l l s  o f  the o ther  
technical  d i v i s i ons  o f  t R e Bank. IDBI i s  a strong, we l l - s t a f f ed  DFI and 
w i l l  r equ i re  minimal EMCAT resources t o  support IDBI s t a f f  capabi 1 i t i e s  
f o r  managing the p ro jec t .  Exceptions would inc lude 1 i m i  ted assistance 
for  p ro j ec t  implementation planning and perhaps f o r  conceptual i z ing  the 
d e t a i l s  o f  some new energy i n i  t i a t i v e s  supported by EMCAT, otherwise, 
p ro j ec t  inputs  are t o s b e  suppl ied by IDBI t o  i t s  c l i e n t s  (e.g. t r a l n i n g )  . 
2.10 p r o j e c t  Review Committee: To b u i l d  up a mechanism f o r  overs ight  o f  
EMCAT a c t i v i t i e s  which would not  be confined t o  the decision-making 
processes o f  IDBI, i t  has been decided t o  u t i l i z e  the services o f  a 
committee o f  competent professiunal  s. This Committee would have a 
membership o f  e i gh t  people and would provide ove ra l l  guidance and approve 
a l l  a c t i v i t i e s .  This Committee would be headed by the Executive D i rec to r  
(Technical). The other  members o f  t h i s  Committee would be: 

-The General Manager - Technology Department o f  IDBI 
-Representative from the Power Finance Corporation (PFC) 
-Representative from the I n d u s t r i a l  Cred i t  and Investment 
Corporation o f  I nd ia  ( I C I C I )  

-Representative from the Energy Management Centre (EMC) o f  I n d i  a 
-Representative from the Indian I n s t i t u t e  o f  Technology ( I I T )  , 
Bombay 

-Representative from USAID/I 
-Representat! ve from p r i va te  industry.  

2.11 The Deputy General Manager would be the  ove ra l l  incharge f o r  
ca r ry ing  out  the s t a f f  funct ions o f  the Committee and, w i t h  the  he lp  o f  
the secretar ia t ,  would prepare a1 1 documentation required f o r  
presentat ion t o  the  Committee. The sec re ta r i a t  w i l l  s c ru t i n i ze  a1 1 
proposals and place them f o r  approval o f  the Committee. 

2.12 The PRC has been establ ished w i t h  the ob jec t i ve  o f  i nvo l v i ng  
f i nanc ia l  i n s t i t u t i o n s ,  research organizations, pol  i c y  planners and 
p r i v a t e  indus t ry  f o r  the  e f f i c i e n t  and smooth operat ion o f  the p ro jec t .  
It i s  expected t h a t  t h i s  blend o f  people on the Committee would look  a t  
i ssues re1 ated t o  energy management from a nat iona l  perspective. Since 
the Energy Management Centre has been establ  ished by the GO1 as t he  nodal 
cagency f o r  prov id ing p o l i c y  guide1 ines, i t  i s  useful  t o  inc lude a 
representat ive from i t on the Committee. Also, since the EMC has been 



deslgnated as the agency for I m  lementlng the World Bank-alded I ndus t r i  e l  
Energy E f f l c l enc  Pro ject  and E CAT i s  supportlng some components o f  t ha t  i R 
pro ject ,  i t  has ecome necessary t o  work i n  c lose co l labora t ion  w i t h  the 
EMC, Thus, the PRC I s  an important means o f  invo lv ing  the EMC I n  the 
p ro jec t .  I C I C I  i s  the implementing agency f o r  two very innovat ive and 
successful p ro jec ts  vlz.,  the Program f o r  the Advancement o f  Commerci a1 
Technology (PACT) and the  Program f o r  the Accelerat ion o f  Commercial 
Energy Research (PACER). I C I C I ,  thersfore,  i s  i n  a pos i t i on  t o  
con t r ibu te  t o  the management o f  the p ro jec t  i n  the PRC. The 
representat ive o f  the' I f ldlan I n s t i t u t e  o f  Technology, Bombay would be an 
expert i n  the area o f  energy management. 

2.13 p r i v a t e  m e s s  assQE3atiom: I n  view o f  the f a c t  t h a t  the 
p r i va te  sector has, ovdr the years, developed as a major con t r ibu to r  t o  
the economy, p r i va te  sector associat ions have emerged as a f o r ce fu l  forum 
f o r  pol  i c y  dialogue and in te rven t lon  w i t h  the GOI ,  This phenomenon, i n  
keeping w i t h  the t rend o f  the l i b e r a l i z a t i o n  rocess, i s  expected t o  
develop fu r ther .  Because energy i s  a c r i t i c a  ! input  f o r  indust ry  and 
other sectors i n  the economy (e.g. agr i cu l tu re  and commerce), the 
associat ions w i l l  be tak ing a lead r o l e  i n  b r ing ing  a b w t  p o l i c y  changes 
i n  the energy sector, 'such as i n  terms o f  energy p r i c ing ,  involvement o f  
p r i va te  sector i n  the  generation o f  energy, the use o f  avoided cost  
formulae f o r  power purchase, etc.  There are over one hundred indust ry  
associat ions i n  India;  however, there are not  more than a dozen t h a t  have 
the c a p a b i l i t i e s  and the s t a f f  st rength t o  approach the  problems o f  the  
indust ry  from a background o f  r igorous research and i n  the framework o f  
nat iona l  p r i o r i t i e s  and concerns. The leaders among these associat ions 
are the  Federation o f  Ind ian Chambers o f  Commerce and Indust ry  (FICCI) , 
and Associated Chambers o f  Commerce (ASSOCHAM), and the  Confederation o f  
Engineering Industry (CEI) . A1 1 these associat ions have we1 1 -defined 
energy programs and a couple are already working on UNDP and EEC energy 
programs. 

2.14 There are some associat ions t h a t  have a sectoral  membership (e.g., 
the sugar manufacturers association, the a i r  condi t ioner  manufacturers' 
association, the  cable manufacturers' associat ion). A1 though these 
associ a t i  ons do not  have we1 1 -defined energy programs they are concerned 
about the  various economic aspects o f  the  conservation and management o f  
energy. These associat ions are a seen as a major po ten t ia l  force f o r  
br ing ing about a change i n  the  a t t i t udes  o f  entrepreneurs towards energy 
management a t  the medi um-scal e indust ry  1 eve1 . . 
2.15 EMCAT w i l l  provide support t o  the associat ions i n  an e f f o r t  t o  
ass is t  them t o  become more e f f e c t i v e  i n  promoting be t t e r  p o l i c i e s  i n  the 
energy sector, inc lud ing strengthening the r o l e  o f  the p r i v a t e  sector i n  
energy supply and demand management. 



2.16 t a t i o n  b l  c o w t i o n :  The services o f  a US 
c o n s u l m l  be cont%%!?assist IDBI i n  developing a de ta i l ed  
imp1 ementation p l  an f o r  the energy e f f i c i ency  component o f  the p ro jec t  . 
This w i l l  be done immediately a f t e r  the p ro jec t  becomes operat ional  and 
t h i s  w i l l  help i n  the s t ructured implementatioa o f  the p ro jec t .  

2.17 As a r e s u l t  o f  o ther  b i l a t e r a l  donors associat ing w i t h  the t r a i n i n g  
and TA component o f  the World Bank's IEEP, i t  has become necessary t o  
have proper coordinat ion w i t h  these agencies i n  respect o f  the  a c t i v i t i e s  
t h a t  these agencies are t o  support. The Energy Management Center--the 
agency designatsd f o r  the coordinat ion o f  the  IEEP--wil l  p lay  the  key 
coordinat ion r o l e  i n  t h i s .  

3.1 J.g~a1 s t a t ~ :  The Power Finance Corporation (PFC) was incorporated 
i n  Ju l y  1986 under the Indian Companies Act o f  1956. PFC i s  wholly-owned 
by the Government o f l I nd ia ,  and i t  s ta r ted  i t s  operations i n  the  year 
1988. The Memoranduin o f  Associat ion of the Company spe l l s  out  t h a t  PFC 
w i l l  undertake a broad spectrum o f  f i nanc ia l  a c t i v i t i e s  aimed a t  
support ing the development o f  t he  power sector i n  I nd ia  which would 
include: add4 t i  on o f  new capaci ty ; renovatio,; and moderni t a t  i o n  o f  power 
p lants  ; system improvement; energy conservation; maintenance and repa i r  
o f  f i x e d  assets; investment a c t i v i t i e s ;  and research and consul tancy 
services. 

3.2 PFC i s  governed by a Board o f  D i rectors  which i s  headed by the 
Chairman and Managing Di rector .  The other  Di rectors  o f  the  Board include 
two f u l l  - t ime Di rectors  ( the Finance and Technical D i rectors)  and four  
Di rectors  who represent the Department o f  Power, the Central E l e c t r i c i t y  
Author i ty,  the Planning Commission and the M i n i s t r y  o f  Finance. There i s  
prov is ion f o r  another D i rec to r  (Operations), but  a t  present the pos i t i on  
i s  vacant. Act ion has been i n i t i a t e d  t o  f i l l  i n  the s l o t .  

3.3 Financial  status: PFC generates funds from equ i ty  and market 
borrowings. The t o t a l  resources ava i lab le  w i t h  PFC i n  the  year 1989-1990 
was o f  the  order o f  Rs. 6.75 b i l l i o n  (about $4 b i l l i o n )  and i n  the Eighth 
plan period, i t  i s  expected t h a t  PFC w i l l  be f inanc ing 20% o f  the  t o t a l  
investment i n  the  power sector i n  the states, amounting t o  Rs. 125 
b i l l i o n  (about . $7.3 b i l l i o n ) .  

3.4 0b.iectiveg: The performance o f  the power generation sector has 
been a major concern f o r  the Government o f  I nd ia  f o r  many years. Because 
e l e c t r i c  power i s  a "s ta te  subject" under the Indian Const i tu t ion,  i t  i s  
d i f f i c u l t  f o r  the  cent ra l  budgetary au thor i t y  t o  enforce d i s c i p l  i n e  on 
the  SEBs. To overcome t h i s  problem, the Government o f  I n d i a  set  up 
cent ra l  1 y-owned power generating and t ransmi t t ing  corporations, such as . 
the  National Thermal Power Corporation, the National Hydro E l e c t r i c  Power 
Corporation and the  National Power Transmission Corporati  on. A1 though 
these Corporations are doing a commendable job, the  SEBs continue t o  p lay 
a dominant r o l e  i n  the power sector. 75% o f  the t o t a l  power generating 
capaci ty and the respons ib i l i t y  o f  d i s t r i b u t i n g  power t o  t he  f i n a l  
consumer i s  w i t h  the SEBs. 



,3 ,5  The performance o f  the e l e c t r i c  ower sector, f o r  which the  SEBs are 
p r ima r i l y  responsible, has been disma 1 . The re1 i a b i l  i t y  and qua1 i t y  o f  
power i s  low; l vad  shedding and power cuts  are frequent and d i s t r i b u t i o n  
frequency i s  no t  constant, which has resu l ted  i n  substant ia l  losses t o  
industry and other  consumers. Fundamental problems i n  I n d i  at s production 
o f  power i nc l  ude : , . 

- Thermal p l an t  a v a i l a b i l i t y  i s  10-15% lower than norms elsewhere 
i n  Asia; 

- Power transmission and d i s t r i b u t i o n  losses averago a high 19% 
(versus 10% i n  Thai,land and 6% on South Korea), 

3.6  The poor performance o f  SEBs i s  l a r g e l y  due t o  i n e f f i c i e n t  
management and poor planning pract ices,  as wal l  as o l d  and obsol e t ~  
machinery and equipment. It i s  also due t o  the po l i t i ca l l y -mo t i va ted  
f i x i n g  o f  consumer pr ices f o r  power a t  o f t en  subsidized l e v e l s  by s ta te  
o f f i c i a l s ,  which reduces the SEBst a b i l  i t y  t o  avoid f inanci  a1 1 osses, 
The organizat ional  morale o f  the  SEBs i s  low because increased sales do 
not b r ing  higher p r o f i t s  but  ra ther  greater losses. I n  1988, a71 but two 
SEBs suf fered f i nanc ia l  losses. These losses make i t  more d i f f i c u l t  f o r  
SEBs t o  proper ly  maintain and r e h a b i l i t a t e  equipment, much l ess  invest  i n  
new techno1 ogy . 
3.7 To address the problem o f  SEB f i nanc ia l  indsiscipl ine, the  Government 
o f  Ind ia  has designed a system t h a t  would ensure the  non-budget funding 
t h a t  goes t o  the  SEBs (about 25 - 35% o f  t h e i r  t o t a l  f inanc ing 
requirements) i s  1 inked t o  performance. It i s  f o r  t h i s  ob jec t i ve  t h a t  
PFC was created. PFC works as a special ized f i nanc ia l  i n s t i t u t i o n  which 
has a sectoral  focus on power and whose primary ob jec t i ve  i s  t o  improve 
the system e f f i c i e n c y  o f  the Indian power sector. To achieve t h i s  
object ive,  PFC has establ ished a set  o f  p r i o r i t i e s  f o r  working w i t h  the 
SEBs which include: a) renovation and modernization o f  generating p l  ants; 
b) system improvement; c) expansion o f  transmission and d i s t r i b u t i o n  
systems; and d) completion o f  on-going saneration pro jects .  

3.8 P~e ra t i onq :  The PFC has i t s  Corporate O f f i ce  i n  New Del h i .  I n  a 
short  span o f  two years PFC has managed t o  a t t r a c t  a group o f  60 
wel l  -qua1 i f i e d  professionals, I n  addit ion, PFC has re ta ined a small 
group o f  consultants w i t h  subs t a n t i  a1 experience i n  d i f f e r e n t  aspects o f  
the operation and management o f  the power sector. Also, a number o f  PFC 
s t a f f  have bien brought i n  on deputation from various Government 

I agencies, a,nd it i s  planned t o  r e t a i n  these people i n  the Corporation. 
PFC i s  conf ident o f  f u r t he r  bu i l d i ng  up i t s  own cadre i n  the near future.  

3.9 The funct ion ing o f  the  PFC i s  d iv ided  i n t o  three groups: technical ,  
f i nanc ia l  and operations. Each o f  these groups i s  headed by a Di rector .  
A proposal i s  reviewed and appraised by the technical  group. The 
f inanc ia l  group, i n  add i t ion  t o  maintaining the f i nanc ia l  operations o f  
the Corporation, provides inputs  t o  the  technical  group f o r  the  appraisal 
process. F ina l l y ,  the operations group provides support f o r  developing 
the Operational and Financial  Act ion Plans (OFAPs) and f o r  the subsequent 
monitoring o f  t h e i r  implementation. 



3.10 PFC has created a small d i v i s i o n  special i r i n g  i n  the  preparat ion 
and supervis ion o f  OFAPs, A key ob jec t i ve  o f  the  technical  assistance 
and t r a i n i n g  t o  be provided through EMCAT i s  t o  strengthen the PFC's 
a b i l l t y  t o  conduct a h i g h l y  professional  review o f  OFAPs and a lso t o  
ass i s t  SEBs i n  prepar ing good OFAPs. It i s  a lso important t h a t  EMCAT 
provide assi stance f o r  SEB preparat ion o f  investment p l  ans and proposal s 
t h a t  underly the OFAPs. OFAPs w i l l  be reviewed f o r  approval by PFC on 
the  basis of a number of c r i t e r i a ,  i nc lud ing  technical ,  f i nanc ia l ,  
operat ional ,  environmental and p r i va te  sector  aspects. Use o f  the OFAPs 
i s  c r i t t c a l  f o r  the  PFC es tab l i sh ing  and enforc ing condi t iona l  i t y  i n  i t s  
lending, which i s  essent ia l  f o r  the  PFC t o  he lp  improve the power 
sector 's  (SEBs') performance. It i s  encouraging t h a t  PFC has decided t o  
stop lend ing t o  SEBS wi thout  approved OFAPs a f t e r  1991, and l i kew i se  t h a t  
the  World Bank and ADB w i l l  lend on ly  t o  SEBs w i t h  approved OFAPs, When 
EMCAT provides assi stance and t r a i n l n g  f o r  preparat ion o f  investment 
plans and OFAPs, i t  should be w i t h  a view t o  examining a wide range o f  
investment opt ions i n  the power sector, i nc lud ing  f o r  example, not  j u s t  
SEB's expression o f  generating capacity but  a lso p r i v a t e  sector  
expression and cogeneration. 

3.11 u r r e n t  r o a m s :  PFC has been set  up t o  promote a balanced growth 
o f  a l l  segments o f  the  power sector, ensure adequacy and re1 i a b i l  i t y  o f  
power supply, and improve the sector 's operat ional  and f i nanci a1 
performance. The ob ject ives o f  the  Corporation as ind icated a t  t he  t ime 
o f  incorporat ion are to :  

i) finance power projects,  i n  p a r t i c u l a r ,  thermal and 
hydroel e c t r i  c; 

ii) finance power transmission and d i s t r i b u t i o n  works; 
i i i) finance renovat ion and modernization o f  power p lan ts  aimed a t  

improving the  avai 1 abi 1 i t y  and performance o f  such p l  ants; 
i v) f inance system improvement and energy conservation schemes; 
v) f inance survey inves t iga t ion  o f  power .projects;  
v i  ) f inance maintenance and r e p a i r  o f  cap i t a l  equipment , 

inc lud ing  f a c i l i t i e s  f o r  r epa i r  o f  such equipment, t r a i n i n g  
o f  engineers and operat ing and o ther  personnel employed i n  
generation, transmission and d i  s t r i  bu t ion  o f  power; 

v i  i) finance studies and research a c t i v i t i e s  associated w i t h  
various aspects o f  techno1 ogy i n  power development and supply; 

v i  i i ) f inance promotion and devel opment o f  o ther  energy sources, 
inc lud ing  a1 ternate  and renewable energy sources; and 

i x )  bromote, organize o r  ca r ry  on consul tancy services i n  t he  
re1 ated a c t i v i t i e s  o f  the Corporation. 

3.12 A c t i v i t i e s  recen t l y  undertaken o r  planned soon by PFC are 
summari sed be1 ow: 

i ) Renovation and modernization o f  Dower s ta t ions  : 

Thermal: PFC has taken the  r e s p o n s i b i l i t y  f o r  funding a p a r t  
o f  the cen t ra l  government 1 oan assistance f o r  rehabi 1 i t a t  i on  
o f  thermal power p lants .  The Corporation has begun t o  
i d e n t i f y  power s ta t ions  which can be renovated and modernized 
dur ing the Eighth Plan period. 

n 1 



u: The PFC has, i n  consultation w i th  Central E l e c t r i c i t y  
Author i ty (CEA) , taken up the i d e n t i f i c a t i o n  o f  a c t i v i t i e s  
tha t  could be carr ied out f o r  uprating and renovating o f  49 
selected SEB-managed hydro-electr ic power stations. The SEBs 
are preparing the deta i led pro ject  reports f o r  clearance hy 
theCEA. * 

I n  the past low p r i o r i t y  has been given t o  the evacuation o f  
power. This has resul ted i n  a b i g  gap between power 
generation and T&D capacity . The f o l  1 owing programs are 
being considered by the Corporation on a p r i o r i t y  basis: 

- Transmission 1 ines and associated sub-stations ref , i i red f o r  
major load centres; - Works required f o r  system improvement; and - Ins ta l  1 a t ion  o f  capacitor banks. 

i i i )  Yrban d is t r ibu t ion :  

PFC recognizes the need f o r  more e f f i c i e n t  urban power 
d i s t r i b u t i o n  through planning and the strengthening o f  the 
ex is t ing  networks. The Corporation plans t o  play an 
important r o l e  i n  improving urban d i s t r i b u t i o n  systems and 
also helping the SEBs-in improving t h e i r  s k i l l s  i n  urban 
supply. PFC i s  adopttng a two-pronged strategy i n  t h i s  
area. The a c t i v i t i e s  tha t  are c r i t i c a l  and need immediate 
remedies f o r  f inanc ia l  assistance w i l l  be taken up 
immediately by0PFC and implemented i n  the next one o r  two 
years. I n  addit ion, a long-term implementation program would 
be drawn up f o r  comprehensive improvement o f  urban 
d i s t r i b u t i o n  systems. 

i v )  Generation ~ro.iects: 

There are several thermal and hydro generat i on pro jects  tha t  
can y i e l d  immediate benef i ts (during the f i r s t  two years o f  
the Eighth Five Year Plan) but t h e i r  progress has slowed down 
because o f  paucity o f  funds. PFC has taken up the funding o f  
these pro jects  t o  expedite t h e i r  commissioning . 

I 3.13 EMCAT Pro.iect Review Committee: The PRC functions and operations 
w i l l  be s imi la r  t o  those o f  the IDBI component. The Committee w i l l  have 
e ight  members and w i l l  be chaired by the Di rector  (Operations) o f  the 
PFC. The other members o f  the Committee w i l l  include: 

- a Manager from PFC responsible f o r  EMCAT management - representative from the Indus t r ia l  Development Bank o f  Ind ia 
- representative from the Central E l e c t r i c i t y  Author i ty - representative from the Indian I n s t i t u t e  o f  Technology, Delhi 
- representative from two SEBs and 
- representative o f  USAID/I 



3,14 The Mana e r  from the PFC would have r e s p o n s i b i l i t y  f o r  the s t a f f  
funct ions o f  t 1 e Committee and w i l l  be responsible f o r  a l l  the  
documentation necessary f o r  review and sc ru t i ny  o f  proposal s f o r  EMCAT 
f inanci  a1 support. 

3.15 IDBI has been included i n  the  PRC t o  promote l inkages between the 
power supply and energy end-use e f f i c i e n c y  components o f  the  p ro jec t ,  and 
t o  b r i ng  the  energy demand perspect ive t o  the committee. 

3.16 Since CEA i s  the agency t h a t  ca r r i es  out  the power planning f o r  the 
country and a1 so i s  the technical  agency o f  the  Gavernment o f  I nd ia  f o r  
review and appraisal  o f  power pro jec ts ,  i t  can make a s i g n i f i c a n t  
con t r i bu t i on  t o  the  PRC Committee. SEB inc lus ion  on the  Committee i s  
p r i m a r i l y  so the  Committee can get  a b e t t e r  understanding o f  the 
s t ra teg ies  planned and problems encountered a t  the borrower's 1 eve1 . 
3.17 The representatdon o f  the  Ind ian I n s t i t u t e  o f  Technology, Del h i  on 
the PRC Committee i s  expected t o  provide inputs  i n  terms o f  the l a t e s t  
R&D advances and feas i  b i l  i t y  o f  techno1 og i e s  i n  the Ind ian context. 

3.18 The PRC w i l l  meet every three months. The Pro jec t  Secre ta r ia t  o f  
the  PFC would provide the support t o  the PRC t o  review and sc ru t i n i ze  the 
proposal s and i n  the development o f  ac t ion  plans,. 

4 .1  The EMCAT p ro jec t  w i l l  be managed by the Technology Development and 
Enterpr ise O f f i c e  o f  USAID/India. The Senior Energy Spec ia l i s t  i n  the 
o f f i c e  w i l l  be the Manager f o r  the Pro jec t  and w i l l  be working under the 
d i r e c t  supervis ion o f  the D i rec to r  o f  the  Of f ice .  Since t he  
Manager-designate i s  a1 ready hand1 i n g  two energy projects,  i t  i s  1 i ke l  y 
t h a t  he w i l l  need support i n  the management o f  the EMCAT pro jec t .  It i s  
an t i c ipa ted  t h a t  a f t e r  about s i x  months o f  the  s t a r t  o f  the  p r o j e c t  the 
vacant p o s i t i o n  o f  energy analyst  w i l l  need t o  be reviewed f o r  
recruitment. 

4.2 Other pa r t s  o f  the  Mission are we l l  s t a f f ed  t o  support EMCAT 
imp1 ementation. These include the Program Development and Pro jec t  
Support O f f i c e  which w i l l  designate a backstop o f f i c e r  f o r  prov id ing 
implementation support t o  the p ro jec t ;  the  Control l e r ' s  Of f i ce ,  which 
w i l l  designate a f i nanc ia l  analyst  f o r  the  pro jec t ;  RCO; RLA; and 
Executive Ofri ce i f necessary. 



ANNEX I 

1.1, I n  attempting t o  analyze' the soc ia l  imp1 i ca t ions  o f  the Project ,  
i t  must be kept i n  mind t h a t  the in te rven t ions  planned are a t  the  p o l i c y  

i n s t i t u t i o n a l  development l e v e l  and are, therefore,  1  ess r e a d i l y  
a t t r i b u t a b l e  t o  ind iv idua ls ,  other than d i r e c t  benef ic iar ies ,  o r  even 
spec i f i c  groups i n  the Indian economy o r  society.  Moreover, a1 though the 
value o f  p ro j ec t  in tervent ions even standing alone would be considerable, 
t h e i r  greatest  importance l i e s  i n  t h e i r  c a t a l y t i c  e f f e c t  upon the f a r  
l a rge r  investments o f  the IBRD and ADB, not  t o  mentiori the immense 
cap i t a l  i npu t  o f  the GO1 i t s e l f  and the  p r i v a t e  sector o f  India.  While 
i t i s  c l ea r  t h a t  bene f i t s  from the development o f  the Ind ian  power 
sector, on both the  supply and demand sides, w i l l  acctue i n  some manner 
t o  a l l  segments o f  the economy, no t  a l l  o f  them w i ' l l  bene f i t  i n  the  same 
way, o r  w i t h i n  the  same t ime frame. 

2. Bene f i c ia r ies  

2.1, The immediate bene f i c ia r ies  o f  EMCAT w i l l  be the management and 
employees o f  the p r i v a t e  sector energy consu l t ing organizat ions as we l l  
as o f  the PFCs and SEBs assisted by Technical Assistance, T ra in ing  and 
other Pro jec t  a c t i v i t i e s .  Another important group o f  d i r e c t  
bene f i c ia r ies  w i l l  be the owners, managers and employees o f  p r i v a t e  
enterpr ises which are able t o  reduce t h e i r  energy consumption and improve 
t h e i r  energy e f f i c i e n c y  through the appl i c a t i o n  o f  techniques promoted by 
Pro jec t  a c t i v i t i e s .  EMCAT w i l l  help increase these bene f i c ia r ies '  
p roduc t i v i t y  and income by prov id ing assistance through the  IDBI t o  
p r i va te  consu l t ing f i rms  and ESCOs t o  b e t t e r  design, f inance, and manage 
t h e i r  energy e f f  ic iency/conservati  on investments and t o  business 
associat ions and management and technical  personnel o f  enterpr ises.  

2.2, A  wide spectrum o f  p r ima r i l y  p r i v a t e  sector  e l e c t r i c  power 
consumers (ag r i cu l t u ra l ,  i ndus t r i a l ,  commercial and res i den t i a l  users) 
wi.11 be the long-term bene f i c ia r ies  o f  EMCAT as they rece ive a  g rea te r  
and more re1 i a b l  e  supply o f  e l e c t r i c  power from generating p lan ts  and 
transmission/distribution f a c i l i t i e s  assisted by the Project .  They w i l l  
a1 so bene f i t  from goods and services being suppl i ed a t  1  ower cost  t o  the 
extent t h a t  the Pro jec t  helps reduce the cost  o f  energy inpu ts  f o r  
production o f  those goods and services. EMCAT w i l l  support the  work of 
business assbciat ions, which represent 1  arge groups o f  i n d u s t r i a l  and 
other end-users, w i t h  the  ob jec t i ve  o f  ass i s t i ng  these associat ions t o  
become more e f f e c t i v e  po l  i c y  reform agents on behal f  o f  t h e i r  
consti tuencies. Urban populations, i n  pa r t i cu l a r ,  w i l l  bene f i t  from l ess  
environmental p o l l u t i o n  as, the Pro jec t  cont r ibutes t o  lower combustion o f  
coal as i t  helps SEBs and end-users t o  produce and consume e l e c t r i c  power 
more e f f i c i e n t l y .  Ag r i cu l t u ra l  consumers w i l l  be major bene f i c i a r i es  o f  
(and, i n  terms o f  improved e f f i c iency ,  con t r ibu to rs  tal) EMCAT. I n  most 
of India,  farmers must wa i t  f o r  years t o  obta in  grid-connected supply f o r  



t h e i r  pumpsets, and r u r a l  e l e c t r i c i f i c a t i o n  w i t h  i t s  attendant soc ia l  
bene f i t s  i s  hostage t o  the  a v a i l a b i l i t y  o f  e l e c t r i c  power. 
Simultaneously, s i g n i f i c a n t  po ten t ia l  ex i s t s  f o r  energy savings from the 
in t roduc t ion  and spread o f  more e f f i c i e n t  i r r i g a t i o n  pumpsets. A  f i n a l  
grou o f  bene f i c ia r ies  w i l l  be women, who w i l l  have improved energy e supp y f o r  I igh t i ng  and household use. 

3 . 1 .  F a i r  employment , t r a i n i n g  and advancement ' oppor tun i t i es  f o r  women 
w i t h i n  the IDBI and PFC w i l l  be addressed i n  EMCAT. A t  Pro jec t  
incept ion,  a  data p r o f i l e  w i l l  be established, analyzing the ra tes  o f  
h i r i ng ,  promotion, and areas o f  substantive responsi b i l  i t y  and 
dec4 sion-making author i ty ,  as we1 1  as the actual numbers o f  professional  
and c l e r i c a l  female employees i n  PFC and IDBI. This data w i l l  be broken 
ou t  by ind iv idua l  i n s t i t u t i o n  i n  comparision w i t h  male employees. The 
Annual Reviews o f  the Pro jec t  w i l l  inc lude i nves t i ga t i on  i n t o  changes 
f r o ~ n  the base1 i ne  data. This w i l l  determine i f  progress i s  being made t o  
reduce the  s i g n i f i c a n t  gender d i f f e r e n t i a l s  which a re  an t i c ipa ted  a t  
Pro jec t  incept ion.  

3 .2 .  An encouraging s ign o f  po ten t i a l  f o r  development o f  female 
employment and even female-owned enterpr ise I n  the Energy Sector was set  
out  i n  the i n i t i a l  issue o f  the Indian Renewable Energy Development 
Agency pub1 i c a t i o n  'IREDA NEWS', which covered the Workshop on Women 
Entrepreneurs i n  New Techno1 ogy, held i n  September, 1989. The s t rength 
o f  the women's sect ion o f  the National A l l i ance  o f  Young Entrepreneurs 
appeared substant i  a1 . 
4. A t t i  t ud ina l  Constraints 

4.1 .  A po ten t i a l  source of d i f f i c u l t y  f o r  implementation o f  any 
economi c a l l  y r a t i o n a l  program involves ce r t a i n  po l  i t i  cal/economi c  
a t t i t udes .  Opposition t o  economic ra t i ona l  i za t i on ,  i n  p a r t i c u l a r  
acceptance o f  p r i v a t e  en te rp r i se  and economic p r i c i n g  o f  power both 
purchased from cogenerators and sold t o  end consumers, w i l l  a r i se  from 
several groups. Some o f  t h i s  opposi t ion w i l l  a r i s e  from c i v i l  servants, 
State o r  Center, who be l ieve t h a t  the Government should maintain i t s  
exclusive con t ro l  over the power sector, o r  who be l ieve  subsidized 
e l e c t r i c  ra tes  are good, f o r  e i t h e r  growth ( t o  induce i n d u s t r i a l ,  
commerci a1 o r  a g r i c u l t u r a l  investment) o r  equ i t y  reasons. Other 
opposi t ion w i l l  a r i se  i n s i d e  the  SEBs, where there are widespread views 
t h a t  they have a  'soc ia l  r espons ib i l i t y '  t o  p r i c e  power according t o  
' a b i l i t y  t o  pay' and should not  consider energy producers' f i nanc ia l  
v i a b i l i t y  as a  primary ob jec t i ve  o f  management. The reforms w i l l  c l e a r l y  
d i  s tu rb  the bureaucratic approach, w i t h  i t s  concomitant host1 1  i t y  towards 
purchase o r  'wheel ing '  o f  p r i v a t e l y  produced power, t h a t  characterizes 
SEB management today and, hopeful ly ,  w i l l  replace i t  w i t h  a  
p r o f i  t -o r ien ted  s ty le ;  t h i s  w i l l  cause considerable d i s rup t i on  w i t h i n  SEB 
s ta f fs .  One can a1 so expect opposi t ion from employee organizat ions t o  
r equ i r i ng  successful completion of t r a i n i n g  as a  cond i t i on  o f  promotion, 
as we l l  as t o  the reduct ion o f  excessively h igh s t a f f i n g  leve ls .  



4.2, Because o f  the c r i t i c a l  importance o f  t h i s  issue, one o f  the key 
items i n  the  Scopes o f  Work f o r  the  Consultant Consort ia w i l l  be t h a t  o f  
demonstrated s k i l l  i n  being, able t o  work successful ly  w i t h  s i t ua t i ons  of 
l abor  s e n s i t i v i t y  i n  an LDC context, pre ferab ly  i n  South Asia. Moreover, 
t h i s  issue w i l l  continue t o  be examined and studied dur ing Pro jec t  
implementation, The leg! t imate concerns o f  the Power Sector e n t i  t i e s '  
s t a f f s  - and even, t o  a degree, t h e i r  more sel  f l s h  des i res  - must and 
w i l l  be taken i n t o  considerat ion. 

4.3, Another po ten t ia l  problem invo lv ing  the f e a s i b i l i t y  o f  the ESCO 
concept i s t he  frequent re1 uctance o f  Ind ian entrepreneurs t o  admit 
outs iders  i n t o  thc inner  working o f  t h e i r  businesses. Since the  essence 
o f  ESCO operation, a t  l e a s t  i n  the United States, i s  the  sharing o f  both 
the r i s k s  and the bene f i t s  o f  the newly introduced energy conservation 
measures through f i nanc ia l  investment and reward, the ESCO pa ten t l y  
requires f u l l  access t o  the company's records, both ' h i s t o r i c a l  and 
operat ional ;  absent such access, the ESCO would be unable t o  evaluate the  
r e s u l t s  o f  i t s  in tervent ions and the fa i rness o f  the p o s i t i v e  o r  negative 
r e t u r n  on investment 'as a1 leged by the host company's management. This 
matter w i l l  be o f  prime importance i n  the ESCO * f e a s i b i l . i t y  study. 

5. f lature of the Enerqv Consult inq Business i n  I n d i a  

5.1. Energy consu l t ing f i rms  i n  the power sector have developed ra the r  
s lowly i n  India,  p a r t l y  due t o  i n e r t i a  o f  the u t i l i t i e s ,  i n d u s t r i a l  and 
commercial organisations, f i nanc ia l  i n s t i t u t i o n s  and government 
agencies. Indus t r ies  and commerci a1 establ  i shments usua l l y  engage 
consultants i n  the incept ion stage f o r  conceiving the p r o j e c t  and f o r  
sc ru t iny  a t  the i n s t a l l a t i o n  stage. However, as energy cos t  i s  
f requent ly  minor re1 a t i  ve t o  the  t o t a l  manufacturing o r  serv ice cost, 
energy saving programs are o f t en  not  taken very ser iously.  I n  fac t ,  the 
t y p i c a l  i ndus t ry  faces a more serious issue, namely coping w i t h  frequent 
outages and poor qua1 i t y  power when supplied, This i s  why the  overa l l  
improvement i n  the r e l i a b i l i t y  and q u a l i t y  o f  e l e c t r i c i t y  supply i s  a 
necessary precursor, o r  a t  l e a s t  concomitant, t o  more ser ious business 
a t t en t i on  t o  energy e f f i c i e n c y  investments, 

5.2. Nevertheless, the onslaught o f  o i  1 cr ises,  coup1 ed w i t h  in tens ive  
work by agencies such as NPC, PCRA, and several o ther  organisat ions i n  
the f i e l d  have created an awareness o f  the vast untapped energy 
conservation po ten t i a l  e x i s t i n g  i n  Ind ian indus t ry  and commerce. I n  the 
area o f  supply management, most u t i  1 i ti es have been performing a c t i v i t i e s  
such as planning, and preparat ion o f  f e a s i b i l i t y  repor ts  , f o r  new 

I generation, transmission and d i s t r i b u t i o n ,  load despatch, evaluat ion o f  
n o n - u t i l i t y  power generation p ro jec ts  etc., and have been gradual ly  
bu i  1 d ing t h e i r  own expert ise.  On complex a c t i v i t i e s ,  they are provided 
w i t h  techn ica l  guidance inc lud ing  support f o r  design engineering by the 
Central E l e c t r i c i t y  Au thor i t y  . NTPC and NHPC a1 so have devel oped t h e i r  



in-house design c a p a b i l i t i e s  and seem t o  be s e l f - s u f f i c e n t  on v i t a l  
pro jec ts .  However, u t i l  i t i e s  do sub-contract a few jobs t o  outs ide 
special i s t  organizations. Prominent among these are: 

- Central E l e c t r i c i t y  Au thor i t y  - Tata Consul tancy Engineers - Dessein I nd ia  Limited - Devel opment Consul tan ts  L td  . 
5.3. Except f o r  CEA, these f i rms  are i n  the p r i v a t e  sector  and t h e i r  
operations cover the  e n t i r e  country. Working p r i m a r i l y  on the sup l y  
side, these are l a rge  business organisat ions and cons t i t u t e  more t an 90% 
o f  the consu l t ing business i n  the energy sector. A major chunk o f  

I: 
business (about 40%) goes t o  the Tata group o f  companies, 

5.4. These f i rms  provide basic engineering as wel l  as d e t a i l e d  j o b  
engineering, preparat ion o f  feas i  b i  1 i t y  reports,  turnkey ass1 stance f o r  
spec i f i c  jobs a t  the erect ion,  commissioning and operat ional  stage, 
cont ract  maintenance dur ing cap i t a l  overhaul s, environmental engineering 
moderni sat  i on and reanovati on programs, 1 oad assessment, mater i  a1 s 
hand1 ing, e tc .  These services encounter major challenges i n  the  emerging 
f i e l d  o f  power engineering and management, i nvo l v i ng  mu1 t i d i  s c i  p l  i na ry  
sk i  11 s by blending operating and design engineering experiences. The 
major consul tancy organi s a t i  ons are general l y  able t o  meet the  
expectat ion o f  the c l i e n t s .  Often Ind ian f i rms  such as NTPC and 
progressive SEBs have at ta ined s e l f  - su f f i c i ency  i n  the t r a d i t i o n a l  areas 
and they are able t o  consol idate t h e i r  exper t ise  based on the  operat ing 
experience. They o f ten  i n te rac t  w i t h  in te rna t iona l  counterparts i n  the 
formative stages o f  techno1 ogy absorption and review o f  bas! c engineer1 ng 
documents; they would p re fe r  t o  opt  f o r  renowned in te rna t iona l  
consul tants from the developed count r ies  due t o  obvious advantage o f  much 
longer experience i n  the h igh tech areas and professional  s k i l l s .  

5.5. I n  the  f i e l d  o f  r u r a l  transmission and d i s t r i b u t i o n  systems, there 
are over 50 minor organisations, mostly undertaking e rec t ion  p ro jec ts .  
Most o f  these consul t ing f i rms are organised on a regional  basis, though 
they would no t  normally hes i ta te  t o  venture i n t o  neighboring s ta tes  i n  
search o f  more business prospects, 

5.6. On the demand management side, the re  has been a mushroom growth o f  
consu l t ing organisat ions - ' t h e i r  number i s  expected t o  be o f  the  order 
100; though about 30 o f  them are a f f i l i a t e d  t o  cen t ra l  government 
admin is t ra t ice  m i n i s t r i e s  and f i nanc ia l  i n s t i t u t i o n s .  Most o f  them 

a undertake a c t i v i t i e s  on a regional  basis, but  would be open t o  take 
nat iona l  o r  i n te r - reg iona l  assignments t o  expand t h e i r  business in te res ts .  

5.7. I n  the  demand management f i e l d ,  i n s t i t u t i o n a l  ised as we l l  as 
i nd i v i dua l  consul tants mostly provide services t o  i d e n t i f y  re1 evant 
energy conservation measures. There are several agencies o f f e r i n g  
de ta i l ed  design engineering support and turnkey assistance dur ing  the  



implementation phase; these services, thou h usefu l ,  have not  become 
popular w i t h  indus t r ies  mainly due t o  the 1 i g h  cost  involved, There i s  
demand f o r  these services i n  both u b l i c  and p r i v a t e  sector. I n  recent 
years, there has been a spur t  i n  t 1 ese a c t i v i t i e s  i n  the pub l i c  sector, 
w i t h  the pub l i c  sector  engaging p r i va te  conoultants. 

5.8, Barr ing a few ( f i v e  t o  s i x )  consu l t ing groups, most consul tants do 
no t  represent any f o re i gn  i n te res t s  and owe t h e i r  st rength t o  Ind ian job  
experience, Most consul tants are not  a f f i l  i a t e d  t o  any associat ion o f  
i ndus t r ies  and trade, w i t h  the notable exception o f  the p r i va te  energy 
supply organisations, which are a f f i l  iaated w i t h  associat ions such as 
Associat ion o f  Consul t i  ng Engineers, Confederation o f  Ind ian Engineering 
Indust ry  etc.  Most business associat ions provide very few i n te rac t i ons  
w i t h  users and government agencies regarding business i n te res t s  o f  energy 
consu l t ing firms. Most small energy consu l t ing f i r m s  are not  in te res ted  
i n  the a c t i v i t i e s  o f  these fora.  

5.9.  I n  summary, energy consu l t ing i s  a growing business w i t h  t he  
p a r t i c i p a t i o n  o f  various in te res ts ,  and encompasses engineers, economists 
and administrators.  While some o f  these personnel are t echn i ca l l y  
qua1 i f i e d  and experienced, many need more techn ica l  sk i  11 s and 
experience. A major non-technical t r a i n i n g  need i s  i n  marketing s k i l l s .  
An addi t iona l  need o f  many consul t ing f i rms  i s  por tab le  d iagnost ic  
instruments f o r  energy aud i t .  F inancial  i n s t i t u t i o n s  and concerned 
government agencies can be convinced by the recommendations o f  ~ e p u t e d  
consultancy f i rms  i f  these are supported by an ob jec t i ve  analysis o f  the 
problem. However, the re  i s  no formal assoc ia t ion ca te r ing  t o  t h e i r  
business in te res ts ,  prov id ing f i nanc ia l  and technica l  assistance and 
establ  i shing dia logue w i t h  nat iona l  and i n te rna t i ona l  agencies, and there  
are very few po l  i c y  o r  f i nanci a1 incent ives encouraging development o f  
consu l t ing f i rms.  D i r e c t  governmental spending on the consul tancy 
a c t i v i  tes  i s  meagre. Absent some external  in tervent ion,  such as EMCAT, 
very l i t t l e  change would be expected i n  the scenario i n  the near fu tu re ,  

5.10. However, g iven the  expectat ion o f  EMCAT assistance, C E I  o r  
o ther  f o r a  may be expected t o  take the lead i n  promoting a soc le ty  o r  
confederation o f  consu l t ing f i rms which would f a c i l  i t a t e  networking o f  
energy consultancy f i rms  and improving q u a l i t y  and content o f  energy 
management services, besides 1 ias ing  w i t h  var ious nat iona l  and 
in te rna t iona l  agencies. USAID can ass i s t  i n  t h i s  process by support ing 
innovat ive techn ica l  assi stance programs, especi a1 l y  market -dr iven 
a c t i v i t i e s ,  subs id is ing innovat ive assignments i nvo l v i ng  high r i s ks ,  
sponsoring sfudy missions, and by networking dialogues w i t h  nat iona l  and 
in te rna t iona l  agencies on issues concerning energy consu l t ing f i rms  etc.  
This would f o s t e r  r ap id  growth o f  the market f o r  the energy consu l t ing 
f i rms . 





One of t h e  m a j o r  u n v i r o n m ~ n t ~ l  p r o b l e r a  f a c i n g  mankind t o d a y  i m  g l o b a l  
c l l m h t e  c h s n q ~  a s  a conitoquencv o f  t h a  greenhouse e f f e c t .  The l a r g e s t  
c o n t r l b u t l o n  t o  g l o b a l  ~ a r m i n g ,  caumad by  t h e  l a rgm rmounts  o f  g reen -  
houne gases b e l n g  r o l e a s e d  i n t o  t h e  r t m o s p h e r r ,  i s  f r o m  c a r b o n  d i o x i d e  
e ~ ~ i s r l o n s  a r l s l n p  m a i n l y  f rom t h e  conbumt ion  o f  f o s s i l  o r  h y d r o c a r b o n  
( u o l u ,  Improved energy  e f f i c i e n c y  can enab le  r u b $ t a n t i a l  r e d u c t l o n m  in 

1 !he o v e r r l l  consumpt ion  o f  energy and o f  f o s s i l  f ue lm  i n  p e r t i e u l a r ,  and 
can  t h u g  have e l a r g o  and Immedia te  i n p a c t  on ca rbon  enlsmionm and 
q l o b a l  warming, 

I n d l r  1 0  one 0 4  t h e  l o l r g r s t  anerqy  conmumIng' c o u n t r l e r  among t h v  
developing n a t i o n s ,  I t s  economy r e l i e s  p r i m a r i l y  on 'hydrocarbon f u o l e  
and f u t u r e  ene rgy  r e q u l r o m e n t s  a r e  enpec ted  t o  i n c r e a s e  r a p i d l y ,  UBAID 
I s  I n  t h e  i ~ ~ i d s t  o f  d o ~ i g n i n g  a  p r o j e c t ,  Energy  Management C o n s u l t a t i o n  
and T r a i n i n g  ( E M C A T ) ,  t h a t  seeks t o  promote  p o l i c y  d i a l o g u e  and r e f o r m  
i n  t h e  r a p i d l y  expand ing  I n d i a n  energy  see to r ,  w i th , thae g o a l  o f  c h a n g i n g  
t h e  o r i e n t a t i o n  o f  I n d i a n  energy p o l i c y  f r o m  e x c e s s i v e  r e l i a n c e  on nen 
g e n e r a t i n g  c a p a c l t y ,  m o s t l y  t he rma l ,  t o  a ba lanced  po! icy  g i v i n g  w e i g h t  
tr, co l sse ra~a t l on  and e f ' f i c i e n c y ,  Through t h i s  p r o j e c t ,  UBRID hopes t o  
sddrese t h e  l e e u e  o f  g l o b a l  warming and c l i m a t e  change, T h i e  s t u d y  was 
under taken  i n  s u p p o r t  o f  t h e  d e s i g n  o f  t h i s  p r o j e c t ,  . . 

The o b j e c t i v e  o f  t h i s  s t u d y  na5 t o  deve lop  a n a l y ' t i c a l a  and q u a n t i t a t i v e  
i n d i c a t o r s  0 4  t h e  impac t  . o f  energy  e f f j c i e n c y  s t r a t e g i e s  on  f o s s i l  
f u e l s *  use and c o n c o m i t a n t  ca rbon  e n i  s s i o n s  i n  t h e r m a l  power g e n e r a t i o n  
and i n  t h e  i n d u s t r i a l  s e c t o r .  These s e c t o r e  consume t h e  ma jo r  s h a r e  o f  
f o s s i l  f u e l s  i n  I n d l a .  

The approach adopted i n  t h e  s t u d y  comprised, o f  t h e  f o l l o n f  ng  e lementea 
- e s t i m a t e  c u r r e n t  energy  consumpt ion  p a t t e r n  i n  t h e r m a l  power genera-  

t i  on and ~ ~ a j o r  energy  consuming i n d u s t r i e s  
- e s t i m a t e  c u r r e n t  ca rbon  e m i s s i o n s  based on t h e  ene rgy  consumpt ion  

p a t t e r h  
- p r o j e c t  ene rgy  consumpt ion  ove r  a 15 year t i m e  h o r i z o n ,  i .em i n  

2804/05 
- p r o j e c t  l i k e l y  ene rgy  e f f i c i k n c y  l e v e l s  and t h e  scope f o r  i n t e r - f u e l  

~ u b s t i t u t i o n ,  and t h e i r  impac t  on ene rgy  consumpt ion  i n  2004/05 - ana lyse  t h e  impact  o f  energy  e f f i c i e n c y  s c e n a r i o s  on ca rbon  e m i s s i o n s  
i n  2001/05 

Based on an e x a m i n a t i o n  o f  energy consumpt ion  i n  d i f f e r e n t  i n d u s t r i e s  
c o e p r i s i n j  t h e  i n d u s t r i a l  s e c t o r ,  e i g h t  i n d u s t r i e s  were s e l e c t e d  f o r  
a n a l y s i s  i n  t h i s  i t u d y m  These a r e  s t e e l ,  cement, b r i c k ,  f e r t i l i z e r ,  
~ e , t r o l e u m  r e f i n i n g ,  chemica l ,  t e x t i l e  and paper i n d u s t r i e s .  Together  
w i t h  t h e r m a l  power g e n e r a t i o n ,  t h e s e  e i g h t  i n d u s t r i e s  accoun ted  f o r  ove r  
857. o f  t h e  t o t a l  consu f i p t i on  o f  f o s s i l  f ue l s  i n  t h e  poHer g e n e r a t i o n  and 
i ndust  r  i a1 s e c t  o r  s. 

1384/85 H a s  t a k e n  as  t h e  base year as i t  was t h e  l a t e s t  y e a r  f o r  wh ich  
t h e  d a t a  t h a t  was a v a i l a b l e  f rom v a r i o u s  sou rces  Has c o m p l e t e  and con- 
s i s t e n t  f o r  a l l  i n d u s t r i e s  covered i n  t h i s  s tudy .  The consumptGnn o f  
f u e l s  i n  1784/85 was e s t i n a t e d .  The c a r b o n  e m i s s i o n s  r a t e s  or e ~ t i s s i o n  
C a c t o r s  f o r  d i f f e r e n t  h,ydrocarbon f u e l s  were de te rm ined  and ca rbon  emis-  
s i o n s  Crop each i n d u s t r y  i n  1?84/85 o b t a i n e d  by m u l t i p l y i n g  t h e  consump- 
t i o n  o f  d i f i e r e n t  ene rgy  sources  by  t h e  r e s p e c t i v e  e n i s s i o n  f a c t o r .  



P r o j ~ e t l o n r  o f  energy  c o n r u n p t i o n  i n  2004/03 wore deve loped  by e r t i n a t -  
i n g  t h o  f u t u r e  production :eve1 i n  r e c h  i n d u s t r y ,  i n c l u d i n g  t h e  e f f e c t  
o f  s t r u c t u r h l  and ~ a j o r  p r o c e ~ s / t ~ c h n o l o g y  changer,  and t h o  l i k e l y  
sno rgy  i n t e n s i t y ,  l a p a  energy  consumpt ion  pe r  u n i t  p r o d u c t i o n ,  

To r n r l y s e  t h e  i m p a c t s  o f  l i k a l y  o n r r g y  e f f i c i e n c y  l ~ u e l s  and i n t e r - f u e l  
s u b s t i t u t i o n ,   projection^ f o r  2004/05 wero mddo f o r  t h r o e  o c e n a r l o r ,  I n  
8 c e n n r i o  1, wh ich  wa6 c o n r i d e r o d  a r  thm b p r e  case $ c @ n l r i 0  f o r  2004/85,  
enorgy  l n t e n s i t l e r  were t a k e n  t o  b e  t h e  same an t h o s e  p r e v a i l i n g  I n  
1784/85 ,  S c o n r r i o  1 1  war e n v i r a g e d  as one where in  r e a u o n a b l e  o r  
atcderato l e v e l s  of  energy  s a v i n g s  wou ld  b e  ach ieved  by  2004t05,  
B c e n r r i o  I l l  was d e f i n e d  a 5  one n h e r e i n  o p t i ~ a i e t i c ,  o r  h i g h  l e v e l l  o f  
energy  s a v i n g s  wou ld  be ach ieved  by 2004/05, The l i k e l y  l e v e l s  o f  
energy e f f i c i e n c y  Here  d e t e r m i n e d  basod on e e t i m e t o s  f r o h  e a r l i e r  
s t u d i e s  as w e l l  as t h e  l i t e r a t u r e ,  The e e t i m e t e s  v a r i e d  f o r  t h e  d i f f e r -  
en t  I n d u s t r i e s  c o n s i d e r e d  depend ing on t h e i r  t ~ c h n o l o g i c a l  t t a t u s ,  t h e  
energy e f f i c i e n c y  o f  e x i s t i n g  f i a n u f a c t u r i n g  p rocesses  and equipment,  
c u r r e n t  o p e r a t i n g  p r a c t i c e s ,  e t c .  The scope f o r  i n t e r - f u e l  s u b s t i t u t i o n  
Has a l s o  e s t i m a t e d  f r o m  a v a i l a b l e  s t u d i e s  and t h e  l i t e r a t u r e .  The 
energy  cons i~mpt  i on and ca rbon  emi s s i o n s  under t h e  t h r e e  scenar i o r  He re  
t h e n  de te rm ined ,  

The t o t a l  ca rbon  e n i s o i o n s  f r o m  t h e  t h e r m a l  power 'and . i n d u s t r i a l  s e c t o r s  
were de te rm ined  t o  be 0.271 b i t  l i o n  tonnee  i n  1984/85* The sha re  o f  
ca rbon  e m i s s i o n s  o f  d i f f e r e n t  i n d u s t r i e s  Here  obse rved  t o  be  a f u n c t i o n  
o f  n o t  o n l y  t h e  s h a r e  o f  t o t a l  @nerdy  consumpt ion  b u t  a l s o  o f  t h e  nix o f  
f u e l s ,  t h e  use o f  ene rgy  sou rces  as f e e d s t o c k ,  and t h e  p resence  oL o t h e r  
sources  o f  e m i s s i o n s  si6;h as c a l c i n i n g  i n  t h e  cement i n d u e t r y .  

I n  2004/05, assun ing  no improvements i n  energy  e f f i c i e n c y  ove r  1984/85 
l e v e l s ,  t h e  emiss!,ons n e r e  p r o j e c t e d  t o  I n c r e a s e  by  3.8 t i m e s  t o  1.036 
b i l l i o n  tonnes.  Under a s c e n a r i o  o f  i m p l e m e n t a t i o n  o f  ene rgy  c o n s e r -  
v a t i o n  measures c o r r e s p o n d i n g  t o  a modera te  improvement i n  t h e  l e v e l  o f  
energy e f f i c i e n c y ,  ca rbon  e m i s s i o n s  i n  2004/0S c o u l d  be  reduced  by  157 
f l t i l l i o n  tonnes,  a  15% decrease over  t h e  base case s c e n a r i o .  I n  a 
sce r ta r i o  where in  an o p t i m i s t i c  o r  h i g h  l e v e l  o f  ene rgy  c o n s e r v a t i o n  is  
ach ieved,  t h e  r e d u c t i o n  c o u l d  be  240 m i l l i o n  tonnes  o r  23% ove r  t h e  base  
case: 

Thermal power g e n e r a t i o n  shows t h e  l a r g e s t  i n c r e a s e  i n  c a r b o n  e m i s s i o n s  
b e t ~ e e n  1984/85 and 2804/85 i n  a b s o l u t e  te rms,  I n  t h e  base case, emis-  
s i o n s  would i n c r e a s e  f r o 8  109 m i l l i o n  tonnes  i n  1984/85 t o  501 m i l l i o n  
tonnes i n  2004L05, o r  by  a f a c t o r  o f  4.6. The e m i s s i o n s  c o u l d  be  r e d u -  
ced by 7X and 191  i n  S c e n a r i o s  I 1  and I 1 1  r e s p e c t i v e l y  t h r o u g h  g r e a t e r  

' e n e r g y  e f f i c i e n c y  and f u e l  s u b s t i t u t i o n .  

M i t h i n  t h e  i n d u s t r i a l  s e c t o r ,  t h e  s t e e l ,  chemica l ,  r e f i n i n g ,  b r i c k  and 
paper i n d u s t r i e s  c o u l d  a c h i e v e  major  r e d u c t i o n s  i n  energy  consumpt ion  
and ca rbon  emiss ions .  I n  t h e  s t e e l  i n d u s t r y ,  c a r b o n  e m i s s i o n s  n o u l d  
i n c r e a s e  i n  t h e  base  case  by a f a c t o r  o f  5.3  f r om 39 m i l l i o n  tonnes  i n  
1984/a5 t o  129 m i l l i o n  tonnes  i n  2004/85. A 36% r e d u c t i o n  ~ o u l d  be 
enpected i n  S c e n a r i o  X I ,  as a r e s u l t  o f  t h e  s t e e l  i n d u s t r y ' s  p lanned  
programme f o r  m o d e r n i s a t i o n  and more i n t e n s i v e  energy  c o n s e r v a t i o n  
e f f o r t s  c o u l d  r e d u c e  e m i s s i o n s  by  43X. 

I n  t h e  b r i c k  i n d u s t r y ,  e m i s s i o n s  n o u l d  i n c r e a s e  f r o m  14 t o  41 m i l l i o n  



4 '  , 
tonnos i n  t ho  b ra8  e r a @ ,  I,#, by a f a c t o r  o f  2 # 6 ,  Reductions o f  18X and 
28% r r r p e c t i v a b y  cou ld  b r  r c h i r v r d  undmr t h r  m o d r r r t u  r n d  h i g h  r n r r g y  
c o n ~ o r  vat  i o n  a c r n n r i o r ,  I n  t h r  p o t r o l r u n  r e f  i n l n g  i n d u s t r y ,  an I n c r r c u e  
of 3.9 t i m e r  would r e s u l t  du r  t o  o r ig ,  I n  o n i r m l o n ~  f rom 0 n i l l l o n  
tonne# i n  1984/83 t o  31 m i l l i o n  t o n n r r  i n  2004/85. R r d u c t i o n ~  o f  19% 
rnd  29X r o a p e c t i v r l y  cou ld  be a c h l r v r d  undr r  t h o  two r n r r g y  c o n u r r v r t l o n  
f i c e n ~ r  i 0 6 .  

E m i r r i o n s  from t h r  ch rm ice l  i n d u r t r y  would i nc rease  i n  t ho  base care  by 
a  f a c t o r  o f  6 . 5  f rom 5 m i l l i o n  t onn rs  i n  1984/05 t o  30 m i l l i o n  tonnea i n  
2004/05 due t o  t h r  h i g h  p r o l o c t e d  growth rake; T h r r r  r m i r r i o n s  c o u l d  
decreaae by 26% end 32% th rough  rode re te  r nd  h i g h  l e v e l r  of  energy 
conse rva t i on  r r up f f c t  i v e l y .  f n  t he  paper I n d u r t r y ,  em1 so ions  would 
l n c r e d u r  by 2.4 t i r e u  from 7 m i l l i o n  t o n n r r  I n  19b4/85 t o  17 m i l l i o n  
tonne5 I n  2014/05 i n  t he  bass case, Under t h e  moderate end h i g h  energy 
conservation scenar ios ,  r e d u c t i o n s  o f  29% and 47X c o u l d  be a c h i e v ~ d  
r e s p e c t l v e l  y. 

The r e l a t i v e  c o n t r i b u t i o n  o f  v a r i o u r  uourees t o  t h e  t o t a l  carbon d i o x i d e  
en i  s s I  one from t h e r n ~ l  power gene r r t  i o n  end t h e  e i g h t  i n d u s t r i e s  covered 
I n  t h l s  s tudy a l s o  changes4under theoe scenar ios ,  The share of  coa l  
decreases f rom 78% i n  1984/85 t o  b 7 X . i n  2004/05 i n  t h e  h l g h  energy 
conse rva t i on  scena r i o  cage, n h l l e  t h e  share o f  o i l  dec l i ne5  from 12% t o  
7 X ,  and t h e  share o f  gas i nc reases  f rom 1X t o  1lX. Th i s  i s  due t o  t h e  
e f f e c t  of f u e l  s u b s t i t u t i o n ,  p r i m a r i l y  t h e  s u b s t i t u t i o n  o f  cae l  by gas 
i n  thermal power gene ra t i on  and t h e  increased use o f  gas i n  f e r t l l i r e r  
p roduc t ion ,  and el.so changes i n  t h e  o v e r a l l  mix . .o f  f u e l s  due t o  v a r y i n g  
growth r a t e s  and energy conse rva t i on  possibilities i n  d i f f e r e n t  
I n d u s t r i e s ,  

The a n a l y s i s  c a r r i e d  ou t  i n  t h i s  etudy shons t h a t  energy e f f i c i e n c y  can 
indeed have a  l a r g e  impact on carbon e ~ i e r i o n s  and hence on, g l o b a l  warm- 
i n g .  These r ~ s u l t s  p o i n t  t o  t h e  necess i t y  o f  a  s t r o n g  emphasis on 
energy conse rva t i on  s t r a t e g i e s  and programmes i n  I n d i a ' s  energy s t r a t e g y  
f o r  t h e  f u t u r e ,  E x i s t i n g  p o l i c i e s  r e l a t i n g  t o  energy e f f i c i e n c y  i n  t h e  
i n d u s t r i a l  sec to r  a r e  ma in ly  i n  t h e  form o f  f i s c a l  i n cen t i ves ,  and t h e r e  
have been i n e f f e c t i v e  o r  inadequate f o r  a  v a r i e t y  o f  reasons. A r e -  
app ra i sa l  of  t he  e f  f  ac t i veness  o f  e x i  s t i  ng p o l  i c l e s ,  and an assessment 
of  o ther  p o l i c y  measures t h a t  cou ld  y i e l d  b e t t e r  r e s u l t s  needs t o  be 
c a r r ~ i e d  out ,  The e x i s t i n g  i n s t i t u t i o n a l  s t r u c t u r e  would a l s o  need t o  be 
s t rengthened o r  perhaps even overhauled, Without a  v i s i  b l e  and r e s u l t -  
o r i e n t e d  energy conse rva t i on  programme, I t  may n o t  be p o s s i b l e  t o  even 
ach ieve t h e  15% r e d u c t i o n  i n  emiss ions p o s ~ i b l a  i n  t h e   oder rat^ energy 
e f f i c i e n c y  scenar io .  .- 

The thermal pacer s e c t o r  js and n i l 1  remain t h e  ' l a r g e s t  carbon e m i t t e r  
, a n d  hence should be s p e c i a l l y  t a rge ted  f o r  energy e f f i c i e n c y  improvement 
and carbon emiss ions r e d u c t i o n .  W i t h i n  t h e  i n d u s t r i a l  sec to r ,  t h e  
s t e e l ,  chemical ,  r e f i n i n g ,  b r i c k  and paper i n d u s t r i e s  cou ld  ach ieve 
major t -educt ions i n  energy consumption and carbon emissions. 

Th is  s tudy was of a  qu ick  e f f o r t  nature,  and hence t h e  r e s u l t s  should be 
cons idered as r e r e l  y i r ~ d i c a t i ~ v c  and no t  d e f i n i t i v e .  However, g i v e n  t h e  
i t ~ p o r t a n c e  o f  t h e  r o l e  o f  energy e f f i c i e n c y  s t r a t e g i e s  t o ~ a r d s  reduc ing  
carbon emissions, as  r evea led  by t h e  r e s u l t s  o f  t h e  study, more d e t a i l e d  
analyses of  t h e  o p t i o n s  and mechanisms f o r  ach iev i ng  these  r e d u c t i o n s  
need t o  be c a r r i e d  ou t ,  



ANNEX K 

- SUPPORT FOR THE INDIA POWER FINANCE COPRORATION: 

- ARB - -  Powor Sector E f f i c i ency  Improvement Pro jec t .  

- IBRD - -  Power U t i l  i t i e s  E f f i c i ency  Improvement Project .  

- USAID - -  Energy Management Consultat ion & Tra in ing Pro jec t .  

1. During the March-May 1990 period, discussions were he ld  between the  
Asi an Development Bank (ADB) , In te rna t iona l  Bank f o r  Reconstruct 1 on and 
Development (IBRD) , and the Uni ted States Agency f o r  I n te rna t i ona l  
Uevelopment (USAID) a t  IBRD o f f i c e s  i n  Washington, D.C. and USAID o f f l c e s  
i n  New Del h i  t o  examine possi b i l  I t i e s  f o r  coordinat ing t h e i r  p ro jec ts  t o  
provfde support t o  the I nd ia  Power Finance Corporation (PFC, sometimes 
re fe r red  t o  herel  n as the Borrower/Grantee) . Thi s Memorandum summarizes 
the main understandings reached between ADB, IBRD, and USAID on t h e l r  
coordinat ion arrangements. 

I. The Projects:  

2. ADB and IBRD pro jec ts  w i l l  provide loan f inanc ing t o  PFC f o r  
on-lending t o  the State E l e c t r i c i t y  Boards (SEBs) f o r  investments i n  
e l e c t r i c  power generation, transmission and d i s t r i b u t i o n .  The USkID 
p ro j ec t  w i l l  provide grant  f inanc ing t o  PFC f o r  techn ica l  ass i  stance, 
t r a i n i ng ,  and other  support f o r  PFC, and through it, f o r  the  SEBs, f o r  
i n s t i t u t i o n a l  strengthening. The p ro jec ts  are more f u l l y  described i n  
Attachment B hereto. 

3. I t  has been agreed t ha t  there sha l l  be c lose coord inat ion between ADB, 
IRRD, and USAID on a l l  matters r e l a t i n g  t o  the implementation, i nc lud ing  
supervision, o f  the said Pro jec ts  and other  matters o f  common i n t e r e s t  t o  
them under the said Projects i n  the manner set  f o r t h  below. 

4. USAID has agreed t h a t  a cond i t i on  precedent t o  disbursement o f  i t s  
grant  t o  PFC w i l l  be du ly  executed loan agreements between PFC, e i  ther/or  
ADB and IBRD, respec t i ve ly  . 
11. Exchange o f  Informat ion and Consul ta t ion :  

I 

5. I n  implementing i t s  pro jec t ,  USAID i s  desirous o f  making maximum 
advantage o f  ADB's and IBRD's vast  repos i to ry  o f  techn ica l  exper t ise  i n  
the area o f  e l e c t r i c  power generation, transmission and d i  s t r i  bu t i o r~ .  
USAID i s  f u r t h e r  in te res ted  i n  ensuring t ha t  i t s  f inanc ing o f  technical  
assistance, t r a i n i n g  and other  support f o r  PFC i s  c l ose l y  coordinated 
w i t h  the p ro jec ts  being f inanced by IBRD and ADB so t h a t  PFC obtain: the 
maximum u t i l i t y  o f  the combined assistance. I n  t h i s  regard, USAID has 
made prov is ions f o r  ADB and ISRD t o  provide inpu t  Lo USAID a t  c r i t i c a l  
junctures i n  the disbursement and implementation s f  the USAID grant. 



6, ADB, IBRD, and USAID sha l l  keep each other Informed o f  the 

I rogress o f  the Projects, i n c l  ud in  the f ind ings  o f  any Inspect ion B y t h e i r  representat ives, and shal exchange views from t ime t o  t lme 
w l  t h  respect thereto,  

7, ADB, IBRD, and USAID sha l l  keep each other informed about the 
s ta tus o f  t h e i r  res  ec t i ve  loan and grant  a reemunts and sha l l  C a n o t i f y  each other  w en a l l  condi t ions f o r  t e e f fec t iveness o f  o r  
d l  sbursement o f  funds under t h e i  r respect ive agreements have been 
f u l f i l l e d ,  

8, ADB, IBRD, and USAID sha l l  promptly inform each other  whenever 
one o f  them proposes: 

- (1) t o  ma te r i a l l y  amend i t s  agreement w i t h  the 
Borrower/Grantee ; 

- (ii) t o  suspend o r  terminate i n  whole o r  i n  p a r t  the r i g h t  o f  
the Borrower/Grante~ t o  make withdrawal s/di sbursements under 
i t s  agree:~ent; and 

- (111) t o  declare the indebtedness o f  the Borrower/Grantee under 
i t s  agreement t o  be due and payable i n  advance o f  the agreed 
matu r i t y  thereof .  

I n  each such case ADB, IBRD and USAID sha l l  o f f e r  each o ther  a 
,*easonable opportuni ty,  i n  advance o f  tak tng the proposed action, t o  
exchange views w i t h  respect thereto .  ADB, IBRD, and USAID sha l l  
each re ta in ,  however, i t s  respect ive r i g h t  o f  dec is ion and ac t i on  
under i t s  loan/grant agreement w i t h  the Borrower/Grantee, inc lud ing  
the  r i g h t  t o  permit  continued disbursement under i t s  agreement i n  
case o f  suspension o r  cance l la t ion o f  the loan/grant o f  the o ther  
pa r t y  (s * 

9. ADB, IBRD, and USAID sha l l  promptly inform each other  o f :  

- (i) any event l i k e l y  t o  subs tan t ia l l y  i n t e r f e r e  w i t h  t he  
ca r ry ing  out  o f  t h e i r  Projects; and 

- (i i) any cancel l  a t i o n  o r  repayment i n  advance o f  ma tu r i t y  by 
the Borro&er/Grantee o f  any po r t i on  o f  ADB's loan, IBRD's loan, 
o r  :SAID'S grant .  

111. Admin is t ra t ion o f  t he  Loans and Grant: - 
10. ADB, IBRD and USAID w i l l  each separately f inance goods and 
services under t h e i r  respect ive p ro jec ts  and these goods and 
serv ices w i l l  be procured i n  accordance w i t h  t h e i r  respect ive 
procedures. 

11. ADB, IBRD, and USAID w i l l  meet annually t o  review: 

- (i) the progress o f  the pro jec ts ;  and 



- (11 annual plans o f  PFC (and SEBs) f o r  u t l l l z a t l o n  o f  
tec  I n l ca l  ass1 stance, t r a i n l ng ,  and other  support provided 
under the rrs.l,ID grant ,  

12. Attachment A, t o  t h i s  Memorandum provides de ta l led  rocedures on 

Tra in lng Project .  
'i' the lmplementatlon o f  the USAID inergy Management Consu t a t l o n  and 

I V ,  M I  scel 1 aneous : 

13, Any re levant  matter  o f  which no p rov ls lon  I s  made I n  t h i s  
Memorandum sha l l  be determined I n  a manner mutual ly  acceptable t o  
ADB, IBRD, and USAID, and, i n  t h i s  regard, each pa r t y  sha l l  g i ve  a 
sympathetic considerat 1 on t o  any proposal advanced by the o ther  
party.  

- For For 
As i an Devel opment Bank In te rna t lona l  Bank f o r  - Reconstruct I on and Devel opment 

Name : 
TI  t l e :  
Date: 

Name : 
T i t l e :  
Date: 

- For - U.S. Agency f o r  In te rna t iona l  Development 

Name: 
T i t l e :  
Date: 

Attachment 4 

IMPLEMENTATION PROCEDURES f o r  the ENERGY MANAGEMENT 
CONSULTATION AND TRAINING PROJECT 

1. Annual Grant Ut i 1 i t a t  i on P l  ans: 

USAID w i l l  r equ i re  PFC t o  prepare annual plans f o r  u t i l i z a t i o n  o f  
the  USAID grant  as a condi t ion t o  disbursement o f  funds f o r  the 
succeeding twelve months. USAID w i l l  a ss i s t  PFC i n  preparing these 
plans. During the preparat ion o f  these plans and p r i o r  t o  t h e i r  
approval by USAID, USAID w i l l  request ADB and IBRD t o  provide 
recommendations and comments on the content o f  these p l  ans. 

2. Operational and Financial  Actions Plans (OFAPs: ) 

AD0 and IBRD w i l l  r equ i re  t ha t  they approve each SEB's OFAP p r i o r  t o  
t h a t  SEB being e l i g i b l e  f o r  e i t h e r  ADB o r  IBRD cap i t a l  f inancing,  
USAID w i l l  be provided an opportuni ty t o  comment on OFAPs p r i o r  t o  
the1 r approval . 
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3 ,  Pol icy  and Planning Studies: 

PFC plans t o  es tab l i sh  a u n i t  which w i l l  undertake po l  i c y  and 
planning studies i n  the power sector. PFC intends t o  u t i l i z e  USAID 
funds t o  employ consultants t o  ass is t  i t  i n  ca r ry ing  out  these 
studies. USAID w i l l  r equ i re  t h a t  PFC ob ta in  USAIDts approval o f  the 
scopes o f  work/terms o f  reference p r i o r  t o  any s o l i c i t a t i o n  o f  
consul tants t o  undertake them. I n  connection w i t h  prov id ing i t s  
approval f o r  t h s  studies, USAID w i l l  s o l i c i t  and g i ve  f u l l  
considerat ion t o  the comments o f  ADB and IBRD. USAID w i l l  a lso  
request ADB and IBRD t o  review and comment on the i n t e r i m  and f i n a l  
repor ts  r e s u l t i n g  from these studies. 

4. Training: 

ADB and IBRD w i l l  a ss i s t  PFC and USAID i n  i d e n t i f y i n g  su i t ab le  
courses f o r  t r a i n i n g  o f  PFC and SEB personnel. 

5. Consultants: 

ADB and IBRD w i l l  a ss i s t  PFC and USAID i n  i d e n t i f y i n g  su i tab le  
consultants f o r  PFC and the SEBs. USAID w i l l  request ADB and IBRD 
t o  review and comment on the  proposed scopes o f  work f o r  the 
consul tants and on any repor ts  prepared b j  the consultants. 

6. Preparation o f  Manuals and Handbooks: 

USAID w i l l  request ADB and IBRD t o  review and comment on any manuals 
and handbooks (such as would be used by PFC and the SEBs f o r  p ro j ec t  
appraisal,  preparat ion o f  OFAPs and p ro j ec t  management) t h a t  are 
prepared f o r  PFC o r  the  SEBs w i t h  USAID f inancing.  

7. Establishment of T ra in ing  and Contract ing Of f i ces  i n  PFC: 

USAID w i l l  request ADB and IBRD t o  review and comment on the terms 
o f  reference f o r  any spec ia l i s t s  funded by USAID f o r  the purpose o f  
es tab l i sh ing  t r a i n i n g  and cont ract ing o f f i c e s  i n  PFC. A cond i t i on  
t o  USAIDts disbursement of funds f o r  these spec ia l i s t s  w i l l  be the  

.requirement t h a t  PFC have rec ru i t ed  personnel f o r  the  t r a i n i n g  and 
cont ract ing o f f i c e s  on a f u l l - t i m e  basis. USAID w i l l  a lso  request 
ADB and IBRD t o  review and comment on any reports,  proposals and 
recommendations made by these speci a1 i s t s  concerning the 
establishment o f  these o f f i ces  i n  PFC. 

8. Mid-tefm Eva1 uation: 

The mid-term evaluat ion o f  the  USAID p ro jec t  w i l l  be a cooperative 
e f f o r t  i nvo lv ing  PFC, ADB, IBRD and USAID. This cooperative e f f o r t  
inc ludes j o i n t  review o f  the terms o f  reference f o r  the eva luat ion 
and prov id ing comments f o r  considerat ion by USAID p r i o r  t o  i t s  
approval o f  such terms; se lec t ion  o f  members o f  the  eva luat ion team; 
and j o i n t  review and discussion o f  the evaluat ion report .  
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ACTION: 

. 

1 
i 

. T h i s  5s regs,rding the Pzoject ~ ~ r e b m e n t  f.2 
i 

the Ensxg~ Management C o n ~ ~ l t a t i o n  and Training ct 
02/04/91 1 

ACTION: N0e386-0517~ two coplee of bV!*flich were forwarded t o  t h i s  
I 

1'1)~s Department 9 september 20, 1990 by ~ r ,  steve Fraundslich. 

INFO: I 

2* We have now decided t h a t  i' he P..j.,t Grant breement 
1'1115 , I  ' 

"Y be signed j ? i n t l y  by USAID and xepresentativeg of 
I) 

DEA* PFc and IDBI. We would be gra te fu l  $f yo, could 
CllftON 

kindly Process the proposal for signing of the  G r a n t  
RF-2 

Agreement by Joint ~ e c x e  t a r y ( ~ t )  and ~ ~ f l ~ / p p ~ ,  
IICO 

With regards, 

'Mr. T h  Mahoney, 
Director ,  
Programme Development and 
Project  Sup o&, USAID, 
America# ~ m l a s s ~ ,  New Delhi. 



ANNEX M 

Aggressive support o f  energy conservation and cogeneration i n  I nd ia  has 
the -1 o o t e n t i a l  t o  add the equivalent  o f  approximately 35,600 Mw 
o f  capacity,z/ This capacity could be acquired a t  a cost  o f  about $20 
b i l l  i o n  compared t o  approximately $50 b i l l  i o n  f o r  the same capaci ty 
through t r a d i t i o n a l  sources, This y i e l d s  a net  savings o f  $30 b i l l i o n  o r  
11% o f  1988/89 GDP. 

These, f i gu res  are derived, based on estimates o f  consumption i n  f i v e  broad 
end-use categories as estimated by the Ind ian National Produc t i v i t y  
Council. Aggregate energy e f f i c i ency  potent ia l '  by these end-uses were 
taken from studies conducted by the U.S. E l e c t r i c  Power Research 
I n s t i t u t e .  These estimates were adjusted f o r  d i f ferences in. end-use 
ef f ic ienc ies found i n  India, and then appl ied t o  e l e c t r i c  consumption i n  
the i n d u s t r i a l  and ag r i cu l t u ra l  sectors. Costs were based on a 1990 
survey by the  Edison E l e c t r i c  I n s t i t u t e  o f  U.S. e l e c t r i c  u t i l i t i e s '  costs 
f o r  energy e f f i c i e n c y  programs. 

The promotion o f  energy e f f i c i ency  i n  I nd ia  w i l l  serve a mu1 t i t u d e  o f  
purposes. Given i t s  cost  and *:I,vironmental advantages, i t  i s  an 
essent ia l  p a r t  o f  a balanced strategy t o  meet new load growth. It i s  
a1 so a resource which w i l l  increase nat iona l  economic competitiveness and 
he1 p slow environmental degradation. \I 

The U.S. has a pre-eminent ro le ,  worldwide, i n  the  manufacture o f  energy 
e f f i c i e n t  equipment and cogenerati on equipment . Both means o f  achi evJ ng 
energy e f f i c i e n c y  a1 so have a 1 arge component o f  associated engineering 
and technical  services. These services are necessary t o  assass t he  
oppor tun i ty  f o r  e f f i c i e n c y  and t o  design and i n s t a l  t he  proper 
equipment. The U.S. has a compet i t ive advantage i n  these l a t t e r  areas o f  
the  market as we1 1. 

l/ This summary i s  based on the conclusions o f  t h  d r a f t  study t i t l e d  
"Assessment o f  U. S. Trade and Investment Opportuni t ies i n  Energy 
E f f i c iency  Markets i n  India." . 

a Technical po ten t ia l  r e fe r s  t o  the  app l i ca t ion  o f  engineering 
estimates o f  the most e f f i c i e n t  equipment avai 1 able today compared 
w i t h  the  e x i s t i n g  stock. I f  the e n t i r e  ex i s t i ng  stock were 
converted t o  the e f f i c i e n t  equipment, the ca lcu la ted savings would 
accrue. Th is  does not take account, therefore, o f  economic and 
on-si t e  considerations, o r  1 i ke ly  penetrat ion ra tes  o f  t he  new 
equipment . 



Indus t r ia l  e l e c t r i c i t y  use ,st11 1 accounts f o r  nearly 45% o f  Indian 
consumption but i t  i s  a decl in ing f rac t ion  o f  use. As the largest  energy 
consuming sector, it s t i l l  has much energy e f f i c iency  o ten t ia l  . 
Indus t r ia l  energy i n tens i t y  i n  India i s  nearly twice t R a t  o f  the U.S, 
(1.02 kWh/$GDP compared t o  0.49 kWh/$GDP). Much o f  t h i s  potent ia l  
reduction can come through the introduct ion o f  h igh ly  e f f i c i e n t  
electrotechnologies, advanced process controls, 1 igh t ing  and motors. A 
few process-re1 ated exaihpl es o f  appl icable technologies include: 

E lec t ro l y t i c  Reduction 
Electrogalvanization 
Industr i  a1 Process Heat Pumps 
U l t rav io le t  Curing 
Induction Melt ing 
Microwave Processing 
Laser Process,i ng 
E lec t ro l y t i c  Separatjon and E l  ectrochemical Synthesi s, 

The Indian National Product iv i ty  Council estimates the fol lowing 
percentage o f  use by end-use: 

Pumps, Fans, etc. 50% 
Elect ro lys is  1 5% 
Process Drives 10% 
Light ing 10% 
Other 15% 

Addit ional research on a more d l  saggregated end-use basis w i l l  enhance 
both overal l  e f f i c i e n t  equipment market estimates and he1 p fu r ther  
p r i o r i t i z e  the type o f  e f f i c i e n t  equipment which w i l l  l i k e l y  have the 
highest impact. 

bqri cul t u re  

Agr icu l tura l  e l e c t r i c i t y  consumption, i n  contrast t o  indus t r ia l ,  i s  
growing rapidly.  It now accounts f o r  over 25% o f  consumption, and the 
r a t e  o f  growth o f  t h i s  sector has more than doubled since 1985/86, from 
10% t o  more than 25%. The introduct ion o f  e f f i c i e n t  agr icu l tu ra l  
equipment therefore could provide s ign i f i can t  short and long-term 
benef i ts sirice major amounts o f  new equipment are being i n s t a l l e d  today. 
Government e f f o r t s  aimed a t  increasing agr icu l tu ra l  i r r i g a t i o n  w i th  
e l e c t r i c  1 i ft i r r i g a t i o n  pumps have been 1 argel y successful . The number 
o f  pumpsets has increased 33% from 5.7 m i l l i o n  i n  1984/85 t o  7.6 m i l l i o n  
i n  1988/89. Energy e f f i c i e n t  pumps should be par t  o f  a program t o  reduce 
t h i s  impact on e l e c t r i c  u t i l i t i e s .  Energy e f f i c i e n t  pumps and motors can 
reduce e l e c t r i c i t y  consumption by as much as 30%-40%. 



Estimates were made f o r  both the energy e f f i c i e n t  equipment markets and 
the cogeneration equipment markets . For energy e f f i c i e n t  equipment, 
end-use energy consumption estimates were used t o  convert cur rent  t o t a l  
consumption I n t o  end-use consumption estimates . I n  the absence o f  more 
de ta i l ed  data, informat ion from several case studies were used t o  compare 
est imated Ind ian e f f i c i ency  l e v e l s  w i t h  those found i n  the  U.S. Macro- 
l e v e l  conservatlon po ten t ia l  data from several studies conducted i n  the 
U. S. were used t o  devellop median po ten t i  a1 reduct  i on  percentages. These 
were then adjusted t o  r d f l e c t  estimated Indian l eve l s  o f  e f f i c i ency .  The + 
r e s u l t i n g  percentage estimated savings po ten t i  a1 was then appl l e d  t o  
est imated end-use consumption t o  der ive energy savings. The value o f  
equipment was then based on estimates from U.S. e l e c t r i c  utilities' 
average cost  o f  capaci ty from energy e f f i c i ency ,  programs, It includes a 
comprehensive and representat ive mix o f  technologies and equipment. I t  
should serve as a reasonable basis f o r  estimates i n  India,  assuming a 
wide v a r i e t y  o f  e f f i c i e n t  equipment i s  ava i lab le  and i n s t a l l e d .  

Equipment valued a t  between $17.3 and $23.9 b i l l i o n  i s  estimated as being 
requ i red t o  achieve .the estimated savings. The energy conservation 
segment represents between $3.1 b i l l i o n  and $4.4 b i l l  i o n  f o r  25,000 Mw o f  
capacity. While these savings are based on aggregate end-use e f f i c iency  
po ten t i a l ,  a wide va r i e t y  o f  equipment would be involved inc lud ing:  

Fans, Motors etq. 

o E f f i c i e n t  Heating Ven t i l a t i on  81 Ai r -cond i t i on ing  Equipment 
o Bui 1 d ing Envelope Improvements 
o E f f i c i e n t  Motors 
o Thermal Storage 
o Solar  Hot Water Heaters 
o Power Factor Correct ion 

E l  e c t r o l  vs i  s 

o E f f i c i e n t  E lec t ro l ys i s  

o E f f i c i e n t  Motors 
o Var iable Speed Dr ives 

o E f f i c i e n t  L i gh t i ng  
o L igh t ing  Controls, Occupancy Sensors, Day l ight  Dimming 

Other 

o Process Spec i f i c  Appl i cat ions and 
o Energy Management and Load Control Systems 



Cogeneratlon market o t e n t l a l  was based on estlmates o f  ex1 s t l n g  steam 
b o l l e r  capac i ty  I n t  t I: e I n d u s t r l a l  sector, The thermal load o f  these 
b o l l e r s  was assumed t o  be sup 1 l ed  through waste heat from a cogeneratlon I: system. The amount o f  waste eat  requ l red al lows an est lmate o f  
I n s t a l  l e d  e l e c t r l c  capacl t y  based on heat bal  anclng equatlons. Cost 
estlmates per I n s t a l l e d  kw o f  equlpment were suppl l e d  by sevaral U.S. 
sources f o r  both coal f l r e d  and gas/dlesel f l r e d  equlpment. The 
cogeneratlon equlpment market I s  thus estimated a t  between $14.2 b i l l  I on  
and $19.5 b i l l i o n  f o r  1'0,781 Mw o f  i d e n t i f l e d  cogeneratlon po ten t i a l .  
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EXICUTIVE SUMMARY 

LISAID s o u g t ~ t  NPC'PI a s e i r t e n c s  t o  f a c i l i t a t e  d n % i y n i ~ y  urta?rtj>. 

manaplcun~cant, c o n s u l  t i a  t i o n  ~ n d  t r a ~ n i n g  p r o j  e ~ c t  (EP1CkT ) aimed 

a t  m t r e n g t h e n i n g  t h e  p r i v a t e  sector c o n u u l t i n g  Cirms.  The 

titudy p r o v i d e s  an o v e r v i e w  of. e r r e rgv  c o n s u l  k i n g  4 i r m s  bs.aed 

rmsponded by 40 o r g a n i s & t i o n s  and i n t ~ r v l e r r i n g  t o n  e n ~ i n e n t  

o r g a r ~ i f j a t i o n r r ,  i n v i t i n g  tlwi r v i e v i ~ ;  on t h e  c o n s t r ' e i n t s  b a ~ n g  

f a c e d  and p o s i t i v e  s u g g a s t i o n ~  f nr  E.MtAT. 

I n s p i t e  o f  t h e  p o t e n t i a l  areas for business!, g r o ~ t t ~  in 

e n e r g y  c o n s u l t i n g  f i r m s  i n  the s u p p l y  s e c t o r  is n o t  

c o m m e n s u r a t e  w i t h  t h e  d e v e l o p m e n t s  i n  the power s e c t o r .  Some 

p r i v a t e  c o m p a n i e s ,  NTPc and progrese , ive  SEBs h 2 v ~  developed 

t h e i r  own e : : p e r t i s e .  I n  der ,and  management f i e l  d , c a n s u l  t i n g  

+ i r m s  h a v e  been  p l a y i n g  a c a t a l y t i c  role  i n  c r e a t i n g  

a w a r e n e s s ,  c o n c e i v i n g  e n e r g y  c o n s e r v a t i o n  schemes and 

n e t w o r k i n g  w i t h  e n d  users i n  d e m n n s t r a t i o n  o f  r e l e v a n t  

programmes.  

W h i l e  s ~ t p p l y  management f i . e l d  is c ion~inated  by f o ~ r r  leading 

o r g a n i s a t i o n s  y e l l  versed i n  t h e i r  areas of  operation, i n  

demand managenlent area, t h e r e  arc over 100 o r g a n i s a t i o n s  o f  

w h i c h  70 are p r i v a t e  o r g a n i s a t i o n s ,  80 % o f  whom are 
$ 

i n d i v i d u a l  based and the r e s t  owned by r e p u t e d  b u s i n e s s  

g r o u p s .  The o t h e r  30 o r g a n i s a t i o n s  are affiiated t o  

g o v e r n m e n t  m i n i s t r i e s  r e c e i ~ i n g  g r a n t s  t o  the t u n e  o f  10 tu 

40 p e r c e n t .  W h i l e  most i n d i v i d u a l  based o r g a n l s a t f u n s  are 

c o n f i n e d  t o  energy related areas, t h e  energy c o n s u l  t i n g  



@ 

+irn~r arm U ~ U L I  Iy irt o t h e r  Erlbae w j  t h  erlergy arrd & I  l i ~ d  

aetivi t i o s  c o n u i t i t u t i n y  10 t o  4 0  '; of  t t w  turnover. Quite a 

few hgencies p r o v i d p  turnkey wuriatancm t e  thm end u % a r s  a t  
C 

t h o  implc~mentaCion st#rjer, 8 organlertianv rsrsponding t c r  t l ~ t i a  

study e f  f ilwtionc with foreign agenciwe. 

Thet-e a re  few i n c ~ l n t  l v e s  tc e n c e ~ ~ r e , g @  or,tctrgy con(r.uI  tin^ 

firms in the supply sector. LSeptr, of F'owtsr. ( D O F ' ) ,  r r i n i s k r y  

of Energy bears the c b n t .  of few neticnal coneultancy 

assignments including industri~l Pncrgy audit and they hove 

disbursed about Hg. 60 million to various consulting 

organisationb in th~4 demand management field in the p a s t  

four years for consultancy, awareness, training and allied 

activities. Energy Management Centre, ~n autoncurmus 

organisation under DOF' has recently launched energy bus 

programmes seel:.ing UNDF' and EEC collaboration with the 

objective of propogating and fine tuning energy audits in 

Indian industries. Petroleum Conservation Rrsearc h 

fissociation, Industrial Development Bank o f  India, 

Maharashtra Energy Development Ggency and a few other state 

level agencies offer financial incentives for energy audits 

to the user organisations. These schen~es are not popular . 
despite growing awareness on the need to enhance end use 

energy efficiencies through several sectoral studies and 

awareness programmes for the end users. 

Dearth of experienced consultants, inadeq~tancy of networking 

arrangements, s ~ Q ~ ~ A C J E  of funds, high custom duties and 

restrictions to import diagnostic instruments are s.:.mn 

constraints imped i ny enet-gy consul Cing .Tlrms. Tt1er.r a r e  nr. 
a 8 



csnt t t ra ln t r  for  omphnmlment of consul tants.  V w r y  l i t t l e  

Sncentivmk & re  prov ided  t o  ensrgy consul t ing f i r m t  end 

governm~ntal  .pending on rpannsred con ru l t i nq  sctibitrar i n  
w 

too mcrrgr'e r o b t r i c t i n g  the, growth o f  the con*ult, ing f i r m e .  

f ho f o l  Iowl r~g a u g g ~ s t i ~ n o  have been made +or cancept~t~!Saing 

EMCA'T , 

1. I t  rrould be use fu l  t a  rhannru l i~e  EMCClrT thr-ough PFC 

and I D B I  f o r  power supply and demand consul t ing Cirms 

respec t ive ly  keeping i n  v i e w  t h e i r  l i n k w g ~ e ~  w i t h  

u t i l i t i e s  and end ugbers wha would be major 

bene f i c ia r i es  of  the c o n s ~ l t a n c i e o ~  

Sp~neored demonstrative novel  s tud ies  in supply & 

demand management f i e l d s  may be undertaken w i t h  shor t  

tern, experts f r o m  US and other' developed c o u n t r i e s  who 

would t ransp lan t  t h e i r  past experiances t o  Ind ian 

counterparts. 

The fo l l ow ing  themes. a re  suggested f o r  demonstrative 

L i f e  extension & repowering programmes f o r  o l d  

power s ta t ions ,  environmental impact assesment . 
modell ing, improving p roduc t i v i t y  o f  power 

s ta t ions ,  r e d u c t i o n  i n  T&D losses i n  urban & r u r a l  

d i s t r i b u t i o n  networks. 

b. Demand Management : 

Fromoting cogeneration studies,  model demon- 

s t r a t i o n  p ro jec ts  on power end use efficiencies, 

r a t i o n a l  p r i c i n g  of e l e c t r i c i t y ,  laad demand 



duvoloped in Nor th  America 4 EEC cauntrioa need to he 

cogenrrrst ion r i g h t  from the  concep t  t o  t o n ~ m S ~ s ~ l o n i n ~  h 

opor f i t l an# l i r ing  the g r a j o c t c .  

4. Sc\i tak,!e short  d u r a t i o n  t 4 WeeI.:s ) t r ( r , i n i r ~ ~ f  

programme Sor t r a i n i n g  the trainers ( 1 0  e o c h  in ~ d p p l y  

and demand fr~anagen~ent field) may be o r g a n i ~ e d  t o  

s t rengthen t r e i n i n g  activities o f  t h e  leading 

o rpan i sa t i on  - Power Engineers T ra in i ng  Society, 

P4atior1al Therrtial Power Corporat ion, Energy Management 

Centre, Natiunal ~ r o d u c t i v i t ~  Counci l ,  e t c .  

C 
..I . It i n  proposed t o  seek a few ( 2 t o  9 1 sho r t  term 

e::perts from USA o r  o t h e r  developed c o ~ n t r i e s  t o  

develop Q o f f e r  programmes on Aggressive marketing o+ 

<onsultancy on Demand Management and demonstrate t h ~  

same through a f e w  model censul tancy assignments f oc  

the benefit of end users  & sponsorere of  energy . 
cansul tancy assignments. 

4. It I s  proposed to set up a p i l o t  energy aud i t  

ins t rument  bank t o  lend  p o r t a b l e  d iagnos t i c  inst ruments 

t o  overcome the d i f f i c u l t i e s  encountered in pr-ocurin; 

impor ted  instruments. 



It, is proposezd to druelop software paci..ayc.z o n  e n e r g y  

a u d i t  to  + n c i  l i  t a t e  c t a n d a r d i s e d  r e p o r t s .  The tcchnlcal 

a s e i s t a n c e  wou1,d b ~ j  ni:?eded f o r  ~ C I L  r r . : i ? :~ i i r s t  

s ~ f  tware paci.:ages f r c r m  s 5 r ~ a d  E :  t r z i n i n ~  I n ~ l a r ,  

s p e c i a l i s t s .  

I t  is suggested t c ~  estab!. .  z h  c compute r  i ~ e d  

i n f o r m a t i o n  bani:. f u r  the b e n e f i t  c r f  eel: s ~ t l t i n g  f;rmc. 6,. 

i n f o r m a t i o n  8: cese s t u d i e s  i n  power 5 ~ 1 p r ~ l ) ~  di denland 

management b y  netwc!rI::ing n a t i o n a l  F jsr;ciee, w i t h  

i n t e r n a t i o n a l  c u u n t e r ~ . a r t s .  These E.E~VI ccs may be 

p r o v i d e d  to t h e  u e . e r s  a t  n ~ r n i n a l  charge : .  

?. I t  is proposed  to support i n d u s t r y  a s c c c i a t i o n s  or 

other forums to l aunch  a formal a s s o c i a t i o n  o f  energy 

c o n s u l t i n g  f i r m s .  

Study m i s s i o n s  o+ ener-gy c o n s u l t i n g  firms msy be 

ar-ranged t o  assist i n  c o n s u l  t a n c y  €; :part  to other 

d e v e l o p i n g  c o u n t r i e s .  
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IDBI : ASSC?IONS AND BAChZTP DF3"AILS ................................................ 

$ 
a) Cost cf TO/J?rc A i r  Fare - 3000 
b) Per Die% 140 
c) Rate or' conversion 1$ = 17.25 
d) Rate of contingency . 0.05 
e) Other cost e s t h t e s  As given below 

- Cost of US Trainirg(ptr man) $ Cost of Study tours(per man) --------- ....................................... .................................. 
Prog feedspecific course) 2750 Training Cost(Aver. for 15 days) 
Health Insurmce 34 . Health Insurance 
US Tax(Zm of Per Dim) 24 Orienta t i~n 
Domestic T-ravel 300 Drxaestic travel 
Or imta t io~~(  1 week)  325 AdminLstr8tion 
EmP3 & Shippmt 120 Co11amw 
Administration 240 
Contirgency 1000 ------ 

T O ~ ~  S 4793 
Average tution cost for 30 days is 
$2100. Costing at  $2750 has been 
done since this w i l l  be a s - m i f i c  
course on Energy audit 

Cost of a 1 Day Workshop/semimr (k-1- - . 

for 30 pzticipants 
----------------------------=------- 
HONORARIUM:4 guest speakers 4000 
Travel of Guest speakers 15000 
Study Material(@ Rs250) 7500 

- Rent of premises/Equigmnts 2000 
Lun&,/Te etc (@ Rs.200) 7000 
contingency 4500 ------- 

40000 

Total $ 



PFC C@EtMW : ASSUMPPIOKS P ?  BACKUP E'l'AILS ............................... 
Total b ra t ion  Unit Cost Total(B) HCC (S) ?rj. Cost- Chit P/D A I D 

Participant (W&) 0 f l ' l ~ P D  . (%I ($1 Ex x 
I. TEXMCAL k ZWIAL TilAINIKi --- --- (S) 

- Ressury Functions .-India 40 2 812 32,464 8,894 41,358 0 32,464 
- 0.5 3 7,493 299,720 133,341 433,061 2940 . 299.720 

- Fin.*. & Hgmt.- India 30 1 1,159 34,783 3,335 38.118 0 34,783 
- U.S 3 4,099 122,983 100, OW 222,989 2940 122,683 

-- - FinancJd ibwrts - India 30 2 812 24.348 6.671 31.018 0 24,348 - U.S 0 0 0 90,000 90,000 0 0 
- R.ep of OF& - India 36 3 1,159 41,739 12,007 53,746 0 41,739 - U.5 3 9.543 336,349 120.007 456.355 2540' 336,348 
- Plant Hdembstn - India 30 1 406 12,174 3.335 15,509 0 '  . 12,174 

- U.S 3 9,343 280,290 100,006 380,296 2940 280,290 - Plant I I 3  azens - India 20 1 406 8,116 . 2.224 10,339 0 8,116 
- Q.S 3 ' 9,343 186,860 66,671 253.531 2940 186,860 

- h s  Fbiuction - India 30 1 4 12,174 3,335 15,509 0 12.174 
- U.S . 3 9.343 280,290 100,006 380,296 2940 280.290 

- Systeas b-xwemt-India 16 1 406 6.493 1,779 8,272 0 6,493 - 0.5 3 9,343 149,488 53.337 202,825 2940 149.488 
- Telecmmmic9-don -India 10 1 406 4,058 1.112 5.170 0 4,055 

- 0.S 3 9,343 93,430 33,335 126,765 2940 93.430 - Envirp~3?cIssues -India 20 1 406 8,116 2,224 10.339 0 8.116 - C.S 3 9,343 186,860 66,671 - 253,531 2940 186,EO 
- Sirnilator hsd  trg -India 20 1 406 8,116 2.224 10,339 0 8,116. 

- U.S 3 9.343 186,860 66.671 253.531 2940 186.860 
- Econanic h d  EespIndis 15 1 406 6.087 1.663 7.755 0 6,087 

- U.S 3 9,343 140.145 50,003 190,148 2940 140,145 ----------------- 
Siia lWi'.% 161 102.868 2,461.940 1.028.860 3,490,800 2,263,274 198,667 

2. Capitzl Inpmmrent --------- 
- Tech AppdsTechn iq -La  60 1 1,386 83.148 6.671 89,818 980 83,148 

- U.S 3 9,343 560,580 200,012 760.592 2940 560.580 ---------- ---- ----- ------------- 
5&B TOTAL 60 10,729 643,728 266,685 850,410 560,580 83,148 

3. Management Inpro-t ------ s 
- Project -tiowIndia 30 1 406 12.174 3.355 15.509 0 12,174 

- U.S - 3 9,343 280,290 100.006 380,296 2940 280,290 
- Pmject -t-India 30 1 406 12,174 3,335 15.509 0 12.174 - 

- U.S 3 9,343 280.2SO 100,006 580.26 Z940 260.2SO - Project bnito-mg-India 30 1 406 12.174 3.335 15,509 0 12,174 
PC Kw~*don - U.5 3 9,343 280,290 100.006 380,296 2940 250,290 

- Corporate ?~z.Uling-Indfs 40 1 406 16,232 4,447 20,679 0 16.232 - u.s 2 8,363 334.520 128.e94 463,414 1060 34,520 
- Other PFC S ~ i f i c -  India 30 1 406 12.174 3.335 15,509 0 12,174 
a) H ~ ~ C T X - Z A ~ ~ .  - U.S 3 9,343 280,290 100.006 380,296 ~ 4 0  z e o . ~ o  
b) T m i n i w  Acivisory Se-zces 0 185,000 301.449 486.449 0 185.000 0 

0 c )  ContrJcZAg Pdvisory Services 0 145.000 75.162 220.362 0 145,000 2;-- . . -. -. - . .I .- ,+ 

- Legal -India 5 2 812 4.058 1,112 5.170 0 4.058 ................................................................................................. 
~5 ?-~a 165 46.576 1,854,665 924.556 2 ,719 .25  1.7E5.530 65.966 - , 



0 ZP8' LSB 6ZT'89P1T SBZ'OTS ZPBSLS6 ~IJV'UXI : 
LG8'6Zi ZOT'T6P 888'918 OS6'S6T 8E6'029 (XI mmN1m :m 
SEL196S'Z PE0'228'6 L9.LSLCC'9f 966'8TB1€ 69LaQTb'ZT 

__CIII_~------_---__Y----------------------.---------------- 

~ ~ ' I t l ~  

SE6'ST OOO'6QT'T P8C'618"1 GPP'PLP SE6'DbE'T 
---------___I----------------------------------- 
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OOS'TL 0OO6Z80'T 009'EZEsT 000'OLT OOS'ST'1 Z ~ w Z P r 0 - g  - 
0 - OOO'L OOS'L 00s 00OaL 1TWVFJ3PJ"oN- 
000 'ZE OOO'EE 000'~ OOO'ZE . sx 30 3- PAW - 
SEb'Z SEG'Z 00s SEbeZ ~ 3 ? d J o ~ U e r ~ -  
0 000'00T 000'TE)T: 000'T OOO'OOT noF1aTraN 33Xord - 
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OOO'OS OOO'OOS 000'009 000 '0s 000 oss fW==%-m 7- 3-??'I JOT Ford O'=Cl .L 

000'06E'T 000 'S98 OOE'OBPsZ OOf 'ST2 00OCSSZ'Z 'MmL BllS ------------ ----C__ ----_--_-------- --- 
000'09T O0Og0OT 000'tLZ 000'G 000'0% SPaaU .Bx& .q'aS= 4 =FPmS- 
OOO'OE 000'02 OOO'GS OOO'E 000 ' 05 (33d) spaar '%L '9- 4 = m s -  
000 '0~1 0001S9Z OOO'SI OOO'OST agnads W- 
000 '00 - 0OOs6L OOS'9ZT 00S'TI 000'8TT WTJ w-s-~~I- 
OOO'OS 000'06 DOO'XT OOO'VT 000'061 Y O O Q ?  %a4 %=Cord- 
ooo106r ooozaz 000'6~ 000'06~ '1c~a'3rx, ~=L=AUI  30 ~- 
0 0 0 ' ~  000'06 Offi'LSE OOS'ZE ' 00OSSZE . S I A 30 S V W -  
000'962 OOS'ETE 006'82 000 'G82  BwWl=w ?Sg 30 m W -  
000'09T 000'06 000'SU 000 ' SZ 000 '0GZ rlenuql: 30 m?V==-%- 
000'001 000'00b 000'OSS 000'0E 000'006 =mPaq-J  =oz mlFwl- 

m s s r w  rn- 'S  
OOO'OS9 00OsS2t LLO'CES'T ~ ~ 8 ' 9 5 ~  500'9~0'~ WZU BIlS 

o o o ' ~ ~  OOO'OOP UE'SPZ'T LLE'SPV ooo'oo~ ~ - I u g / ~ ~ r n s  
PT7euTorass?a uoF7=om 

000 'G OOS'U OOS'Z 000 'SZ P P  s F = T A  0W-W 
OOO'SZ7, OOO'SZ 000'092 000'01 000 'OSZ -3% T Y-i lM S3ICuLCS ImDd Hail 'IP3 'p 

31 x.!l (L) (El ad-uo (syaa~) 3 = 7 w  
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i)UIX: for Paver Cell: Salary of 10 aw for 5 yrs 289,855 
8 ----------- 4 3  space @ 45/sqft for 5 m 156,522 

a) Cost of To/Fro Ai r  fare 3000 --- 
b) PerDiem - 140 Total (%I 446.377 
c) hta of ~3,zverSicm 17.25 ----- ---- 
d)Rats of bkw 0.05 i ) H E  for Prj IHPLIM. a) TRAINING DIV 
e)F-tes of d A k i n g  semi- are as per L&L ~=prt ------------ S a h r y 0 f 5 ~  . . 144,928 
f)Eti1n3tpi 6f ths i2rainW as p3 &&an ad estimates of PM: - Off space @ 45/sqft for 5 yrs '156,522 301,449 
g)Esti.mtes of Cell for Po& Studies are as ,per I&t repxt ----- ,---=== 
h)Avg nwriaJr cost of PM:/SEE! d o y e  . 16 i)hZ for Prj ACMINISb) PRT k S 3 W  TEAM . 
(ik.75.000 pa/.W~ days) 274 ---------- Salary of 5 rcen 144,928 - Off W c e  @ 45/sqft for 5 yrs 156,522 301.449 --- ;= 

Cast of 30 day 0s Training (per m ) S  Con of Training in Inciia(bsi&.tial) ------------------ -----_-----------------C___ Rs 8 
- Iroe fees(5pecific course) 2500 A98 5- for 7 dsy 7000 4C6 

Health r . n s n m  34 Pmg Fee for 14 days 14000 812 
US Tax(2tX of Per Dim1 24 Rmg Fee for 21 days 20000 1159 
DomP?tic RS,vel 300 
Orient~~ion(l uek) 325 @.TI0 OF T E  ELHElXM 1990-91 0.00 
EWks & SbiF~rEnt 120 1991-92 0.10 
Adminisration 250 1592-93 0.30 
Contins?z?ry 1000 1B3-94 0.30 ----------- 1-4-95 0.25 

T o t a l  b 4553 1695-96 0.05 1-00 ------- --- 
Prog F e  for SF cause 4350 
(Incl site visits) 
Add: as above 2053 --------- 

6403 ----- 


