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GLOSSARY

Ceramic Fiber Veneering: A low-density insulating material used for conserving heat in reheat furnaces.

Crop Length Optimization: The front and back end of arolled piece is generally defective and requires
trimming. Thistrimming is called cropping and it affects overal yield. Minimizing crop length saves
useful material and thus helps reduce indirect energy

EcoTech Options: The technologies that are energy efficient and economically viable are termed EcoTech
options. Thisisin contrast to AllTech technologies that are the best as far as energy efficiency is
concerned, but are not necessarily economically feasible.

I ntegrated Technology Packages (I TPs): The technology packages developed by incorporating various
EcoTech options to meet the EE improvement requirements of industry. These aso include some
associated changes desirable to maximize the gains of EcoTech options.

Long Product (LP): Steel products are normally categorized as long and flat. The long products cover
bars, rods and structural sections like angle, channels, beams, etc.

Mill Stand: A rigid structure that holds a pair of rolls a a desired gap. Thisis important equipment for
rolling/ rerolling mill.

Recuperator : A device used for waste heat recovery from the outgoing hot flue gases in acombustion
system.

Refractory: The heat resistant and insulating materials used in construction of Reheat Furnaces are called
refractory material.

Reheat Furnace (RHF): The facility for raising temperature of the input steel stock from ambient to the
rolling temperature (1100 to 1225° C).

Repeaters: A device that facilitates transfer of materia in-process from one mill stand to the next stand
eliminating manual operation.

Rerolling: Rolling operations carried out starting from semi-finished rolled product as input stock or
aternately using small ingots produced by recycling scrap through electric furnace based secondary steel
route.

Roll Pass Design (RPD): The shaping of sted at elevated temperatures in the process of rolling requires
grooved rolls. The design of grooves and sequencing along with step wise reduction in cross-section has a
significant impact on energy consumption / conservation in the process. The design and sequencing of
grooves on mill rollsis caled Roll Pass Design.

Roller Guides. A device that directs entry of materia into the roll pass or the target groove.

Rolling: A manufacturing process that converts cast metals into desired shapes under hot conditions.

Scale Loss or Burning Loss: In the process of reheating steel from ambient temperature to rolling
temperature in the range of 1050-1200 degrees Kelvin, the surface layer gets oxidized and leads to
materia loss. Thislossis targeted to be minimized, which contributes to both materia and energy saving.

Small and Medium Enterprises: A smal sted rerolling mill has an annual capacity in the order of 30,000
tonnes per annum, the medium segment has capacity of the order of 75,000 and the larger segment is
1,00,000 tonnes and above per annum.

Stationary and Moving Grate: The Reheat Furnace (RHF) has number of fuel options depending upon
availability and cost, such as coal, furnace ail, natural gas, liquefied petroleum gas etc. A grateisa
metallic grid to support the combustion of alump codl.

Steel rerolling mill (SRRM) sector : Rerolling mills are stand aone units that take semi-finished stock
from integrated plants or billets/ ingots from the secondary steel sector through electric furnace route
(EAF/IF).



Removal of Barriersto Energy Efficiency Improvement in the Steel Rerolling Mill Sector: Project Brief

Tilting Tables, Drop Tilters. These are materia handing devices that save on the rolling cycle time of a
piece. Adoption of these lead to increased productivity of mill and reduced energy use.

Variable Voltage Variable Frequency (VVVf) Drives: Thisis an application of eectronics to pumps and
motors, where the system has varying loads. At lower loads, the VV VT facility helpsin saving eectrica
energy as well asthermal energy. These are also referred to as adjustable speed drives (ASDs).
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1 BACKGROUND AND CONTEXT

1.1  Review of Energy Sector and End-use Energy Efficiency in Industrial Sector

India is currently the world's seventh-largest consumer of energy, Sixthrlargest source of
greenhouse gas (GHG) emissons and second-fastest growing source of GHG emissons. The
emissions are expected to grow at a rate of 5% between 1990 and 2010. However, the per capita
energy consumption and emissons have remained rdatively low a 0.3 tonnes of carbon per
person due to the large population. The share of emissons from the industrid sector would be
50% of the total emissions from the energy sector, which islikely to grow five-fold by 2020".

The industrid sector conditutes roughly 40% of the totd energy consumption in India and
goproximately 65% of this consumption is attributed to the most energy intensve indudries,
namdy, fertilizer, iron and sed, duminum, cement and paper and pulp. The end-use energy
efficdiency leves in these industrid sectors again are comparatively low?. Consequently, with the
growing energy demand, rigng shortages and spirding upward cods of energy, the energy
efficiency improvements of the indudrid sector gained nationa priority. Since 1980s the
government has been introducing various policies and inditutiond measures with active
paticipation of the industry. The Approach Paper to the Tenth Five-year PlaT stresses the
efficient use of energy resources to achieve sustainable development. Some of the mgor efforts
are summarized below:

0 Inter-Minigerid Working Group (IMWG) on Energy Consarvation condituted for directing
nationa energy efficiency efforts;

o0 Peroleum Consarvation Research Association (PCRA) funded by the Oil  Industry
Development Board set up for ensuring efficient use of petroleum products;

0 Eneagy Management Center (EMC) edablished for planning and developing energy
effidency programs,

o Inditutions st up for promoting energy efficency services These incduded industry
asociations such as Confederation of Indian Industry (ClI), financid inditutions (IREDA,
IDBI, ICICI) the Nationa Productivity Council (NPC), TERI;

0 Reguatory reforms initisted for rationde pricing, which have brought average retal energy
prices to levels that are at par or above the cost of supply. Cod and petroleum prices have
been largey deregulated and average dectricity prices pad by the end-users now
approximate long-run margind costs’; and,

o The Energy Conservation Act, 2000 enacted (on August 18, 2001) for using energy
efficiently, energy conservation and for related matters. The Act mandates setting up of the
Bureau of Energy Efficiency (BEE). It has the broad objectives to provide policy framework
and direction to EE efforts, and coordinate energy conservation policies and programs

! India consumed 13.2 EJ of energy in 1998 (coal, 55%; petroleum fuels, 38%; and natural gas, 7%) and released 926 million tons of CO, (cod,
67.75%; petroleum fuels, 26.75%; and natural gas, 5.5%).

2 The consumption of energy in industrial sector increased from 1.91 EJin FY 1984 to 4.93 EJin FY 1996 at acompound annual growth rate of
over 8%. The intensity of energy use in steel, cement, and paper and pulp industriesin India are relatively high (Source: World Energy
Assessment-Energy and the Challenge of Sustainability, 2000).

a) Steel: 39.7 GJ/Te as compared to 17.5 in Japan, 25.4 in US and 27.5 -35.0 in China.
b) Cement: 8.4 GJ/Te as compared to 4 in US, 5 in Japan and 5.9 in China.

c) Pulp and paper: 46.6 GJ/Te as compared to 40.6 in US and 31.6 in Sweden.

® Five Year Plan Document of Planning Commission, 2001-02.

4 Economic Survey, 2001.
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amongst various dakeholders. BEE would further establish systems and procedures to
monitor and verify EE realts in key sectors of the indusry, leverage multilatera and
bilatera donors, support private sector, and administer the delivery of energy services to both
private and public sectors.

The above efforts have increased end-use efficiency in the industry. The measure of gross energy
intengity of economy, as the energy dadticity of GDP had declined from 1.26 in 1980 to 1.06 in
the 1990s. In addition to the nationd efforts, a large number of programs ae supported by
multilaterd, bilaterd and internationd organizations. The World Bank, USAID and the Adan
Devdopment Bank have edtablished credit lines with the financid inditutions (IREDA, ICICI,
IDBI and SIDBI). However, these efforts have been limited to larger and organized sectors
induding the ded sector. In the case of ded, the secondary sted production congitutes
goproximady 57% of the totad sed production in India, which is manly in the smdl and
medium scae sector. Since the intendty of energy use in Indian ded indudtry is high, the
Minigry of Sted intervened with policies and messures for energy efficiency improvement,
pollution abatement and cost reduction messures. However, these interventions were limited to
the lage-scde integrated sted plants. Various reform processes have neglected the smdl and
medium scde sectors, which are seen to be mgor consumers of energy and contributors to
GHGs.

1.2  Sted Rerolling Sector —A Profile

The sector lagdy comprises smdl and medium scde mills  Smdl and medium scaes ae
characterized by the hourly capacity of the mills The smdl scde mills ae covered in 3 to 14
tonnes per hour (tph) mills, whereas the medium scale mills are covered between 15 and 49 tph.
The large-scde mills are 50 tph and dbove. The specific investment levels expressed in US $ per
annua tonne of capacity are found to be more or less the same.  The investment advantage, in the
cae of medium and large scde mills in generd, ae offst by the extent of mechanization
required in the higher capacity mills The category wise dructure of the sted rerolling mill
(SRRM) sector dong with the invesment is given in Table 1, and Table 2 provides the
distribution of the SRRMs by product over the past three years.

Table 1: Category-wise Classfication of SRRM Sector and Investment Levels

Category Hourly Number of Mills Aggregate | Investment
capacity | Continuous Composite | Capacity (US $ million)
(Tonnes Mills Mills (Million
per hour) tonnes per
annum)
Smal Scde Mills 3-9 753 - 7.60 655
10-14 142 5 3.25 305
Medium Scde 15—-49 270 30 10.85 950
Mills
Tota 1165 35 21.70 1910
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Table 2: Geographica digtribution of SRRM by Types of Products

Region Rebars Medium Heavy
510 mm 2-22mm | 22220 mm | Structural | Structural
North (%) 40-8.0 105-125| 63-84 | 104-125|40-6.3
South (%) 20-40 45-55 27-36 |46-55 20-2.7
East (%) 15-3.0 40-5.0 23-30 |[39-47 15-23
West (%) 25-50 6.0-7.0 37-50 [61-73 25-3.7
Total (%) 10-20 25-30 15-20 25-30 10- 15

Depending upon the location and the proximity to the main sted plants, North and West regions
conditute the largest concentration of SRRMs in India The percentage of units and the capacity
in the gand-done caegory of mills having continuous oil / naturd gas fired rehedting furnaces
(RHF9) is the grestest, followed by mills having cod fired RHFs and mills with baich type of ail
/ naturd gas fired RHFs. In addition, 60 — 65% of the product-mix comprises rebars (mainly 12-
22 mm category), followed by medium gructurds (25 — 30%) and heavy structurals (10 — 15%).
Most products meet the BIS specifications (nationd standards for qudity). Some long products
conform to internationd specifications such as German standards (DIN), Russan (GOST),
American Society of Testing Materids (ASTM) and Japanese (J1S).

The SRRMs currently meet 70 % of the long product sted requirement of the country. This share
was 65 % in 1991. In spite of RINL, which is a 3 million tonne LP sted producer in the country,
the share of SRRM sector has continued to expand a 0.6 % per year following macroeconomic
policy reforms initiated by the Government of India in mid-1991. Going by the present trend,
where large numbers of new mid-sized mills are being s&t up in the country and rdatively little
expangon is envisaged in the large mills, one can safely expect a further growth in share of the
SRRM sector between 0.8 and 1.0 % per year. This is expected to result in growth of share of
the SRRM sector at least to alevel of 85 % in the next 20 years.

1.3  Energy and Environment Concerns of the Small and Medium Scale Steel Reralling
Mills
As noted above, the SRRMs conditute an unavoidable link in the overal supply chain of sed in
the country. It largdy condsts of smdl and nedium enterprises (SMEs) with 75% of units in the
gndl scde. The mills grew haphazardly with outdated, low-invesment high-cost technologies
and practices largely financed with their own funds. According to the “Comprehensive Survey of
Sed Rerolling Industry”® the sector comprises 1200 (working) SRRM units of various sizes.
Some mills are composite (with dectric arc furnace and/or induction furnaces to produce ingots
for rolling). The cumulative average annua growth rate of the SRRM sector from 1966 © 1996
was gpproximatey 4.7%. Correspondingly, the capacity grew from 4.7 million tons up to 19.4
million tons during that timeframe. In spite of globa and domestic recesson in the sted indudtry,
the sector has recorded an annua average growth of about 6% during 1997 to 2001.° Also,
during the same period, the share of secondary stedl producers has increased to about 57%. With
no mgor sed plant contemplated in the future, the present share of secondary sted would be

5 DCI& S Survey Report, 1997, Ministry of Steel.
® Overall growth of steel was 3.8%.
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expected to continue or likey to grow in future. The sector thus has a large aggregate capacity
and enjoys a competitive edge over the mgor producers due to ther flexibility in production for
mesting low tonnage requirements in various grades, shapes and Szes to serve niche markets.
The direct energy-use in this sector includes hegting fuds (furnace oail, naturad gas, and cod), and
electrical energy. Indirect energy use is accounted by the use of energy intensve raw materias.
The energy losses would thus comprise direct losses and indirect losses through scde loss and
low yidds. The direct energy cogt in the SRRMSs is estimated at 25 — 30% of overal production
cost.

The sted reralling sector isfurther characterized by the following:
Outdated technologies and practices,

Low information and awareness levels,

Inappropriateness of generic energy efficiency technologies devel oped;
Lack of incentives to cater to smal scale energy efficiency projects,
Lack of experience in accessing externd funds;

High investment costs of energy efficiency technologies; and,

Low research and engineering base and other indtitutiona linkages.

O O0OO0OO0OO0O0O0o

Tables 3 and 4 detal the high energy-use patterns and the scope for reducing energy
consumption in the secondary SRRMs.

Table 3. Energy Use Pattern in the SRRM Sector in India

Furnace oil/Natural Gas Coal Specific Energy Use
Region Batch Continuous Total | F.Oil | Coal | Electrici
Stand Composite (L) (kg) | (kWh)
Alone
North
000 tonnes 890 5960 1000 1250 9100 56 226 165
No of mills 67 211 15 167 460
South
000 tonnes 140 2496 400 930 3966 66 269 192
No of mills 15 85 6 124 230
East
000 tonnes 95 1936 350 960 3341 60| 264 190
No of mills 7 37 5 128 177
West
‘000 tonnes 250 3458 550 1025 5283 65 264 186
No of mills 28 160 8 137 333
Total
(All India)
000 tonnes 1375 13850 2300 4165 | 21690 61 253 180
No of mills 117 493 A4 556 1200
Distribution
Tonnes (%) 6.3 64.0 105 19.2 100
Mills (%) 10.0 41.0 3.0 46.0 100
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Table 4. Energy Usein SRRMs: Indiavs. Europe and Japan

India Europe Japan

Ener gy Emission All Sections Medium Sections Light Sections Hot Cold
Factors Obsolete Eco All Eco All Charge | Charge

Technologies Tech Tech Tech Tech

F.Oil | Coal Mixed Gas Mixed Gas Fuel ail
Fud, MJtonne 2440 5060 1500 1310 1600 1350 540 1040
Power, Jtonne 1518 | 1860 736 598 966 782 828 874
kWh/tonne 165 202 80 65 105 85 0 95
Energy, MJtonne 3958 6920 2236 1908 2566 2178 1368 1914
CO,, Kg/tonne 515 900 270 230 310 260 180 250
Yied,% * 0 0 97.5 97.5 9% 9% 94-95 94-95

Source: DCI& S Survey Report, 1997.

* Best yields obtained elsewhere in the world: Sections-97.5%, Wire rod-98.5%, Bar-97.3%. Energy consumption
in the SRRMs in Indiais 1.8 timesin the case of fuel oil based mills and 3.0 times in the case of coal based mills,
when compared to energy consumption in similar mills abroad.

Note 1 kg of il =41 MJ; 1 normal cu.m.= 345MJ;1kg Coa = 27.8 MJ;1 kWh =12 MJ.

A sudy of 90 units, sdected from 5 geographica clusters during the PDF phase, reveded that
the sector has tremendous potential for energy efficiency improvements The sector primarily
caers to the growing niche markets, and meets customized low volume requirements in various
sed grades and shapes. Since the markets for these products are likely to grow further, there is a
potential  opportunity for improving energy efficiency levels by promoting profitable investments
in the low GHG emisson technologies suitable for SRRMs.

1.4  Energy Efficient Packagesfor Steel Rerolling Mills

Various edablished energy efficiency measures have been prescribed for the SRRM sector. A
comprehensve survey of these measures was carried out to identify “EcoTech options’ available
to the SRRM sector. EcoTech refers to a set of technologies that are energy efficient, and
economicaly viable under loca conditions. The packages evolved from a basket of EcoTech
options available to the SRRM sector, and 13 EcoTech options were consdered in the area of
combugtion and 19 in the area of rolling mill and dectrics. A detailed energy, environment and
technology audit of the 20 front-rank SRRMs undertaken during the PDF phase has established a
clear opportunity to reduce unit energy consumption levels in the sector, and thereby achieve
naiond and globd environmenta benefits’. This study has quantified the gap between the
invetment opportunities in energy efficiency improvement and the actud practicee The PDF
phase has examined vaious invesments technology interface issues and developed energy
supply curves (cost of conserved energy - CCE) a 30% discount factor. Table 5 summarizes the
packages that could be used dong with EcoTech options, energy saving potentid cost of
conserved energy (CCE), and payback periods for investments. The five technology packages
(according to mill size, configuration and type of fud used) and two customized packages

7 With an average EE production of 12.9 million tonsin 20 years' project cycle, the following energy and environment benefits would be
expected to accrue:

o  Energy Conservation Benefits: Energy Saving = 21.1 PJValued at US $ 118.7 million, equivaent to $9.2/ton or 35% of the energy
bill paid by mill owners at an average investment cost of $ 9.2/ton.

o  National Environment Benefits: Annual average $ 18.0 million measured directly as a function of reduced soiling, increase in urban
estate values, increased tree and crop growth and reduced water pollution resulting from low level of particulate emissions, low PM-
10 and PM-2.5 emissions, low SOx and NOx “emissions.
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integrate EcoTech options in the areas of combugtion, rolling mill and dectrics. In addition,
customized packages that are common to all the packages and ‘pre-requisites to their adoption
were evolved. Four technology packages, which are low-cost integrated types, fal under the
Oil/NG fud category and one in the cod category. The latter is in two parts, (&) and (b). The
adoption of the technical packages is expected to result about 30% saving in the primary energy
use with nearly same amount of CO, reduction.

Table 5. Techno-Economic Andyss of Technology Packages

No Packages EcoTech Options Energy Cost of Pay
Saved Conserved | Back
(GJIT) Energy (years)
($/GJ)
Technology Packages
1 High Efficiency High Eff. Recuperator 0.712 (-) 3.95 1.78
Recuperator in Automation & Control
conventional Pusher VVVTf Drives
Hearth Continuous Oil PF Correction
Fired Furnaces with Energy Efficient Drives
customized packages Energy Efficient Lighting
2 Change of Oil fired Walking Beam Furnace 0.949 (-) 3.89 204
pusher hearth to oil High Eff. Recuperator
fired walking beam Automation & control
furnace with high VVVf Drives
efficiency recuperator | PF Correction
and customized EE Drives
packages EE Lighting
3 Change of Ol fired Walking Beam Furnace 1.033 (-) 6.92 154
pusher hearth to gas REGEN Burners
fired walking beam PF Correction
furnace with REGEN EE Drives
burners EE Lighting
4(a) | Lump Coal Pulverized | High Eff. Recuperator 2.887 (+) 0.25 4.10
Cod Firing with Automation & Control
Recuperator & VVVTf Drives
Customized Package Lump to Pulverized Cod
Firing
PF Correction
EE Drives
EE Lighting
4(b) | Lump Coal to Producer | Producer Gas Firing 2178 (+) 0.26 4.18
gas fired with HE HE Recuperator
Recuperator & Automation & Control
Customized Package VVVf Drives
PF Correction
EE Drives & Lighting
5 Hot Charging in Hot/Warm Charging 1.05 (-) 471 15
Composte Mills (Both | HE Recuperator
oil & gasfired) REGEN Burners
EE Drives & Lighting
PF Correction

10
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No Packages EcoTech Options Energy Cost of Pay
Saved Conserved | Back
(GJIT) Energy (years)
($/GJ)

Customized Packages

1 Combustion (Furnace) | Improved Refractory 0.28 (-)15 0.8
Lining

Ceramic Fiber Veneering
High Emissivity Coating
High Veocity/Oil FIm
Burners

2 Roalling Mill & Electric | Crop Length Optimization 0.166 (-)17.8 05
Roller Guides

Roller Bearing
Spindle & Couplings
Tilting Tables

Drop Tilters
Repeaters

The energy saving potentid and economic indicators of the EcoTech options and the packages
have been assessed taking into account the industry and other stakeholders priorities such as
profitability and willingness to inves, which are reflected as the internd hurdle rate or the
discount factor, benefits in non-energy applications and competitive aspects. Some options have
relatively low energy saving potentid but have high negaive vdues of CCE and high IRR
indicating high cost recovery. Also, in some options energy saving potentid is high, but there is
a relatively low negative CCE, low IRR and low cost recovery. Each package is optimdly
desgned with a suitable combination of range of options so that industry has sufficient
willingness to pay and & the same time it serves globd and national objectives There is a
significant market potentid of the technical packages, which has been edimated dong with EE
options a& US$ 120 million. However, in order to redize this potentid, the identified barriers
have to be removed.

11
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2. BARRIERS TO ENERGY EFFICIENCY PACKAGES IN STEEL REROLLING
MILLS

In conaultation with dtakeholders at dl levels, seven key barriers to the adoption of technica
packages have been identified and are outlined in the section below.

2.1  Lack of Need-based Financing Approaches and M echanisms

Financing of technology projects in the SVIE sectors is gill underdeveloped in India. The leading
banks and financid inditutions (FIs) are reluctant to lend for individua EE projects due to lack
of undergtanding of technical and financia aspects of new technologies and aso, a times, due to
lack of dzedble investment portfolio. There is a lack of domegtic venture capitd inditutions
and/or ingruments that finance new technologies. Other funds, namely, Science and Technology
funds, technology fund of ICICI, bilaterd and multilateral funds are not easly accessble to the
sector due to different lending norms, and lengthy and cumbersome procedures. The smal and
medium mills, which usudly have a low equity base or little exposure to equity and credit
financing, lack capability to prepare gpplication forms, credit documents and business plans to
comply with standard procedures and lending norms of Fls and other lending agencies. In
generd, internd funds (surplus funds) are invested in backward integration, Setting up new units
or diversfying into other busnesses.

2.2  Absenceof Effective Market Transformation Strategies Specific to the SME Sector
While some date-of-the-art technologies have been introduced in the SRRM sector, they have
not been widely distributed and penetration has remained low. The reasons identified are the lack
of inditutionad capabilities to provide desgn and demondration support, lack of capacities to
manufacture dandard EE  equipment/facilities suitable for the smdler mills and lack of
experience and expetise to operate high-end technologies. Production of energy-efficent
equipment, based on technologies developed in other countries, has just begun in India
However, the scde of operaion of these technologies is relatively high and has not yet
ggnificantly penetrated the domestic market for SRRM sector in India. Due to a lack of in-house
engineering and technicd manpower, design, and engineering skills, research and development
support, absorption of EE technologies within the sector has remained low. The barriers externd
to this sector such as poor infragructure and lack of inditutiona channds/capacity for
technology trander further limits the commercidization potentid of new technologies. The
factors that have accentuated the present dtuation include low avalability of energy services
(desgn and deveopment, technology application a user-centered interface, implementation,
etc.), low market size, low scales of operation, and non-avalability of standard designs and EE
solutions. Although there is a potentid for ESCOs in the smdl and medium scade sectors, these
barriers have to be addressed independently.

2.3 Lack of Information

Due to lack of information and inditutionad mechanisms for ensuring information flow, there has
been a virtud absence of technology databases. The information on EE technologies,
configurations, techno-economic parameters, operating experience and type of risks associated,
is magind in naure and highly asymmetric. The suppliers of technologies have generdly
ignored the need for customizing information packages to suit mill-gpecific desgn and operating
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practices, interface and managerid issues and performance norms. Technologies supplied in a
gtuation like this have under-performed when compared with their performance e sewhere.

24  Limited Inditutional and Industrial Capacity

There is insufficient capacity of dakeholders a dl levels, operating inditutions and lack of
busness support network a naiond, regiond and locad levels to implement energy efficiency
projects. Due to week human resources and inditutionad cgpabilities (desgn, engineering and
implementation support), the percaived technical and financid risks are high. Further, the cyclic
nature of stedl indusiry has forced the SMEs in the sector to look for short-term objectives rather
than long-term EE solutions.

25  Low Priority and Bounded Rationality

The share of direct energy codis is in the range of 15 to 25% of the total operating codts in the
SRRM sector. Since the sector experiences acute shortage of energy intense rawv materids used
as feed sock known as semis (ingot/billets) for rerolling from time to time, EE invesments tend
to be a low low priority’. The sted mills typicaly in the unorganized sector, are traditionaly
managed by individuds who, usudly due to limitations of time, attention and &bility to andyze
the information, have neglected EE invesmentsprojects. Inertia is another dimendon of the
problem, where industry tends to be committed to the status quo. This situation leads to deferring
EE invesments with (supposedly) uncertain outcomes until such optionsitechnologies could be
commercidly proven on extended trids.

26  High Transaction and Hidden Costs

Due to the SME naure of the sector, energy efficiency potentid of this sector can only be
achieved through implementation of a large number of smdl projects Advanced technologies
cary high transaction cods. The proportion of this cost reldive to thebasc invesment costs of
technology is rdativey high in SMEs as compared to large enterprisess The market has
continued to reman biased agang smaler EE projects, especidly in cases when it takes more
than two years to recover initid invesments on annudized bass. Technology providers have
very often ignored additiond cods invaridbly associated with the implementation of new
technologies a the operating plants. These cogts include re-engineering, replacement or
modification of exiding plant and facilities, shifting of location, loss of production, ‘add-on’ fud
and power consumption, etc. The uncertainties in the ‘projected” and ‘actua’ codts act a barrier
in the development of the EE market.

2.7  Limited Commercial Experience

The commercid viability of EcoTech options and energy efficient technica packages is yet to be
tried and proved in the sector on a visble scde to improve the confidence levels of investors.
This is a ‘criticd’ factor in widespread adoption of EE technologies especidly when some
technologies proposed under the project are new to the investor in the sector or fird time in the
country. This has resulted in the low confidence level of the smdl-scade investors.

8 The SRRM sector is using all kinds of semis viz. Induction furnace ingots, billets, rerollable scrap, blooms and slabs from main producers etc.
The price difference varies between Rs.2000 — 3000. If industry reduces the average price by Rs.700-800, thisworksout to morethan theenergy
savings expected after making considerable amount of investment.
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3. PROJECT RATIONALE

The proposed project is condstent with the nationd programs, policies and priorities of
Government of India towards adoption of EE technologies for reducing pollution and related
impacts. A mgor thrus of this god is promotion and dissemination of sustaingble viable
technologies in a market-driven manner. Remova of barriers would help to reduce transaction
costs of EE technologies, open up channds for obtaining sustaingble financing, develop human
resources a locd, regiond and nationa leves remove difficulties in communication among and
within inditutions and hdp SMEs of the sector to develop market-based bankable energy
efficiency projects. Further, through intervention in the SRRM sector, the GEF focuses on
vaious enegy intensve SME sectors in India which ae large consumers of energy and
contributors to the GHG emissons and face gmilar complex issues and environment
enforcement actions.

This project is dso consgent with the UNDFP's priorities to support sustainable energy use and
build capecities to achieve globad environmenta and developmental gods. The project proposes
to demonstrate best practices, including traditiond technologies and innovative gpproaches. As a
GEF implementing agency, UNDP fadlitates the Government of Indiads commitments to
demondration of sudainable technological interventions such as those proposed under this
project. The project would help to bring down both direct and indirect consumption of fossl
fuels and to reduce GHG emissions. Findly, the objectives of the proposed project are consistent
with the objectives of the GEF Operational Program No.5 on “Removad of Bariers to Energy
Efficiency and Energy Conservation”.

4, PROJECT STRATEGY

The project has been conceived based on extensve consultations held with stakeholders during
the PDF phase and the pre-PDF initigtive of the Ministry of Sted since 1998°. Alternative
drategies to achieve the energy efficiency gods were evaluated on a set of criteria that included
time frame inditutiond capacity to implement the program, financad and economic viaility,
industry acceptance, socia and politica acceptance, replicability and sustainability, and resource
avalability to implement the program. Accordingly, the project intends to encompass seven
integra  components, namdy: (i) benchmarking EcoTech options and technology packages; (ii)
drengthening  indtitutional arangements,  (iii)  effective information dissemination; (iv) cgpacity
building of dekeholders (v) edtablishing technicad and financia feeshility of EcoTech options
and packages, (vi) introduction of ESCO and third paty financing mechanism; and (vii)
edablishing technology information resource and facilitation center. These components would
facilitate remova of bariers to developing energy efficient markets and agpproaches in the five
magor geographic clugters of mills. Annex B gives the Logframe developed for the project.

9 Massive efforts were initiated by Ministry of Steel throughout the country to create awareness, availability and application of available
EcoTech/AllTech solutions, best energy efficient practices in India and abroad, scope and potential of technologicd interventionsin theindudry,
etc. with an objective to secure whole-hearted participation of the industry in the project.
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4.1  Implementation Approach

By credting an enabling environment through inditutiond, financing and market mechanisms for

accelerated spread of best practices and technologies, the project proposes to establish “EcoTech

corridors’ for the identified EcoTech options in the areas of combusgtion (13) and rolling mill and
eectrics (19), which combine to form technicad packages. The participation of the nationd banks
and financid inditutions would be deered for ensuring suitable financing products and
innovative financid mechanisms for enhanced credit facilities leading to expanded private sector
investments in EcoTech options and widespread replication of the proven packages. Clusters
gpecific innoveive inditutionad mechanisms for developing busness and commercid networks
through ESCOs would be another key area of focus. Finaly, activities would be undertaken to
sudan the project interventions through benchmarking, vdidation, setting up of technology
development and information resources center, and implementation support to the industry and
other dakeholders. Infusng grester confidence in the indusry and securing ther fullest
participation are envisaged by implementing the technica packages. These packages have been
designed kesping in mind the indudry’s willingness to pay and the potentid for meeting the
globd and naiond objectives. The implementation of 5 technicd packages in 30 mills would
result in 30% energy savings and corresponding carbon emisson reduction. These model sample

mills would be linked to developing ESCOs for monitoring and guaranteeing performance. A

five-sep integrated modd for embedding the programme in the exising industrid clusters has

been proposed.

0 Sep 1. Redefine five geographicd cdugters with modd units behaving as centers of
excdlence. Each zone is dudied with regard to number of units in various categories,
technologies employed, aggregate energy use and peattern, scope of energy conservation,
inditutiona settings, and awareness and competence levels. The data is used to develop
investment portfolios by clustering of the unitsin eech zone.

0 Sep 2. Srengthen legd, policy, and adminigrative support to energy efficiency initiatives
and secure commitment at local, state and centrd levels.

0 Sep 3. Deveop zone levd leadership and energy and technology management skills as a
two-pronged drategy. First within the zone and secondly through proposed Technology
Information Research Facilitation Center (TIRFAC) under the project. A competent group of
entrepreneurs (core group) would be developed, which aims at cooperative procurement of
savices for hedging the transaction codts, post-inddlation asssgance and dfter-sdes
sarvices. TIRFAC provides an organizational base to the private sector units and act as a
focd point for dissemination of information, documentation of activities in the zone
monitoring of energy consumption  profile/patterns, assmilation and  absorption  of
technologies and measuring development through progress indicators. In addition, it acts as a
technology resource center. The center develops energy managers who provide leadership in
development of energy efficiency projects and programs in the zones.

0 Sep 4. Deveop a culture of willingness to finance amongs loca Fgbanks by demongtrating
cod recovery of EE projects and fadlitating maingream financid support, including from
those having links to foreign and multilateral development banks.

0 Sep 5 Deveop drategicdly energy plans and targets for the zones linked to the nationd
drategy for energy efficiency improvement and mitigation of locd, regiond, nationd and
globa environmenta impacts.
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4.2  Financing Plan

The Minigry of Sted through the Sted Development Fund, UNDP/GEF, Financid Inditutions,
and the private sector would share the totd costs of project implementation: 1) Programme
related costs, and 2) Investment costs. The GEF funds will not pay for any invetment costs. The
amount of co-financing committed by different agences has been linked to the GEF
contribution, meking GEF a draegic patner leveraging co-funding for the invesment
component while GEF funds pay for Programme costs dong with the Ministry of Stedl.

The edimated total project cost is US $ 31.86 million. This covers incrementa invesment costs
of US $ 20.96, which indudes invesment in 30 sample mills (17.01 million), establishment of
TIRFAC (US $1.95 million) and drengthening manufacturing base of energy efficient systems
(US $ 2 million). The investment component would be financed entirdy by non-GEF resources.
The invesment requirements in the sample mills would be met out of the Sted Deveopment
Fund for mitigating financid risks and the upfront high cepitd cost barier arisng out of the
complex, diverse and unregulated nature and low equity base of the industry.

The Programme costs associated with barrier removal activities have been estimated at US$10.9
million. Out of this requirement, GEF resources are sought for US $ 6.75 million. Given the
nature of the project benefits that would be both domestic and global, the GEF would therefore
partly finance barrier remova costs with contribution from the SDF as a co-financing partner.
The badance financing support to mills will be maingreamed with the existing financia schemes
of Fls/Banks.
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S. PROJECT DEVELOPMENT GOALS, OBJECTIVES, OUTPUTS AND
ACTIVITIES

51  Project Development Goal (Outcome) and Objectives

The proposed project ams to increase the end-use energy efficiency of the secondary sed
rerolling sector and thereby, reduce the associated GHG emissions. This would be achieved by
drengthening inditutiona and indudtrial cgpacity for enhanced private sector invesments in the
proposed energy efficiency technica packages and measures. The immediate objectives of this
project are removad of various key technicd, financid, inditutiona and market barriers identified
to the soread of these environmentdly sustainable, and energy efficient technicad packages and
measures, and thereby supporting thelr large-scale commercidisation.

5.1.1 Output 1: Benchmarks for EcoTech Options and Technical Packages Established and
Validated

Objectives

The objectives are to bridge technica gapsin the exigting indtitutiond and financia networks for
adoption of technical packages by the mills; and to simulate development of cost effective EE
technologies in the marketplace adong with design, engineering and implementation support.

Description of Activities

Develop energy and environment labels, standards, and benchmarks including investment norms
(techno-economic viability and cost recovery norms) of EE options and technology packages.
The capabilities of Indian technology and equipment providers will be assessed to ensure long-
term performance parameters and efficiencies in comparison with internationd Standards. These
gsandards will be duly adjusted to input/output and other related conditions of operaions (eg.,
scde of operaion) to develop prescriptive standards, minimum energy performance standards
and average standards of dl energy efficiency equipment/devices that are manufactured in India
The secdific improvements will be idetified axd an action plan  will  be
recommended/implemented. The action plan includes that industry complies with standards and
vdidation of the same in actud peformance of the modd units ater one year of ther
dabilization. Experts would be engaged to cary out sSudies for developing appropriate
dandards, vdidaion and large-scale adoption of the EcoTech options and technica packages
suggested in the areas of combustion, rolling mill and dectrics. The scope of these studies and
evaduaions would include standard specifications, inputs and outputs, capital and operating
cods, minimum viable project Szes and configurations and ranges of economic viability
indicators.

Design standardized methods and tools for design, engineering and implementation of EcoTech
solutions. Upon validation of technica packages, standard designs, re-enginearing of the plant
fadlities and implementation manuas for technology packages and EcoTech options would be
prepared by engaging experts. These would be disseminated to the existing manufacturers and
the industry for drengthening the manufacturing base of production of proposed EcoTech
options and its successful gpplication.
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Develop information modules for financing institutions, government and policy makers, and
industry partners. As the exiding inditutions and policies influence the sector, their reevance
and roles would be reviewed for effecting the technology upgrades in the sector. This would
involve consultations for linking the best practices evolved through the above activities and
disseminating them through facilitating effective networking among the various stakeholders.

Expected Impact on Barriers

The activities in this component will primarily address the absence of EE market trandformation
drategy and partly the lack of need based financing approvals and mechanisms related barriers
identified under sections 2.1 and 2.2.

5.1.2 Output 2: Strengthened | nstitutional Arrangements

Objective
To st up sdf-financed long-term business support networks, a centrd, regionad and locd levels,
which are both dynamic and sdf-sustaining for meeting the energy efficiency gods.

Description of Activities

Develop networks of associations of private and public institutions and companies, both
domestic and international, bilateral and multilateral organizations, banks and financial
institutions aimed at providing technical, financial and market inputs to the sector and securing
policy and administrative support within legal framework of the country. Building upon the PDF
findings, intensve conaultetions and reviews would be caried out with respect to the
deficiencies and drengths identified in the exiding inditutions and networks, HRD inditutions,
S&T inditutions;, and policy, regulaiory and adminidrative framework. A master plan for the
sector would be prepared. The plan would facilitate active participation of the “lead” (sample or
pilot mills) SRRM, in the inditutiond <rengthening activities In addition to “lead” units, it
would involve technology providers, financid inditutions, local banks key desgn and
engineering firmginditutions and independent experts who would analyze and propose market
opportunities for investments in EE projects.

Establish business networks through self-financed association of multi-disciplinary experts, both
domestic and international, including successful entrepreneurs aimed at dissemination of
experience and providing support in problem diagnosis and solution design at local costs.
Developing zone/cluster level entrepreneurid leadership would be initiated with focuses on the
integrated resource planning (IRP) and demand sde management (DSM) options, voluntary
agreements (VA) with datellocd adminidration to formulate 'Best Practice Program' and a
sepaate plan for clugering of smdl-scade units to develop invesment portfolios and thereby,
reduce the transaction costs. An effective business support network with branches in mgor
clusters shal be created to provide consultancy services to SMEs in the sted sector to develop
and implement EE plans. Workshops and training programmes will be organized to develop
indudrid cgpacity linked to inditutiona requirements such as dandard project development
agreements,  pre-qudification  tenders  for  identifying  technology — supplie's  and
consultants/contractors,  technology  specifications and  operationa  norms,  performance
guarantees and procurement procedure and vice versa, which means smultaneoudy development
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of inditutiond capacity to meet the industry requirements. Egtablishing project development and
gopraisal guiddines for market based “Bankable’ EE projects and render services in lay out,
desgn, engineering and inddlaion, environment and safety vaidation of ‘new’ technologies
and in the area of technology trandfer, license fees roydties, etic. E-E-Net (EE Information
Network) will be crested to provide indusiry with access to international practices and
technology databases.

Develop internationally linked institutional capacity (joint ventures, technical cooperation, etc.)
aimed at globalization of technology, concurrent developments and facilitating technology
transfers. Mechanisms to ensure inditutiona networking for continuous technology upgrades
and implementation of new technologies such as Cdderon cod gadfication, scae-free reheating,
high efficiency recuperation, and flat flame burners This would facilitate development of
research and technology development dliances, joint ventures and cooperatiion both within India
and outsde leading to technology transfer. This activity would provide extended technologica
network and ‘'show-cas€ EE innovatons. The proect would support drengthening of
communication channels within the proposed inditutiond framework for providing timdy
information on funding schemes and new technologica devel opments to the enterprises.

Expected | mpact on Barriers

The activities in the componet will edablish a long-term indtitutiond framework, improve
utilizetion of exiting inditutions, facilies and resource pesonnd, build  inditutiond
capecity/expertise to provide energy services a loca costs and provide improved connectivity
within and outdde to mitigate technical and financid risks (primarily the barriers identified in
sections 2.4, 2.5 and 2.6).

5.1.3 Output 3: Effective I nformation Dissemination Program Devel oped

Objective
To deveop effective information channds for fadlitating continuous absorption of technological
changes by the industry and other stakeholders.

Description of Activities

Develop comprehensive databases on current and emerging EE technologies including sources
of supply and investment costs, expert analysis, projects, markets, opportunities, and related
stakeholders through an efficient and effective system of data acquisition, storage and retrieval,
updating and analysis. A report identifying information needs of dakeholders, sources of
information, dissemination channds and MIS shdl be prepared for implementation. A Nationd
Information Center housed in TIRFAC will be established with complete sysem design for data
collection, storage, andyss, retrieva and continuous update. TIRFAC would support industry in
acquiring 1SO 9000 and 14000 Certification. TIRFAC would network with various certifying
agencies operating in India such as BVQI, BIS, DNV, KPMG, RWTUV and STOC; consultants,
and related government agencies and banks providing financid assistance/incentives to introduce
|SO series of standards on awider scalein this SME sector.
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The activity will establish information dissemination channds and set up easy access procedures
as suggested in the report. The activity will complement the efforts of the nodd Minisry and
other agencies, and will be additiond to what has been generdly a pat of generic information
disssmination on the EE or technology front. Information dissemination activities would be
undertaken in conjunction with the ongoing initiatives of the Government of India and reaed
agencies, banks and financid ingtitutions and bilaterd and multilateral development agencies,

Disseminate comprehensive databases/information modules on baselines and EcoTech
performance levels of industry to all stakeholders. An outreach plan would be developed for
diseminating the information and continuous feedback mechanisms will be edablished in
consultation with the key patners and dakeholders. Newdetters, technicd bulletins, web ste
and expert presentation, including regular briefs to industry on markets, new funding schemes
and new technologica developments would be some of the components of the dissemination
approaches proposed.

Design effective communication strategy to meet specific needs of the SRRM sector.
Dissemination of best practices, lessons learned from implementation of technical packages and
fecilitating replication would be integra to the proposed communication drategy. In particular,
the differences among the clusters and within the clusters will be recognized.

Expected mpact on Barriers

The edablishment of an effective information sysem and communication channds will hdp to
remove the bariers pertaining to lack of information and information asymmetry which has
limited the growth of the technology market primarily the barriers identified in Section 2.3.

5.1.4 Output 4: Enhanced Stakeholders Capacity

Objectives
To cregte adequate inditutiond and indudtrid capecity to develop and implement energy
efficiency projects and facilitate their replication in future.

Description of Activities

Prepare and implement a time-bound action plan for capacity building of the industry. The
cgpacity building activities will dat with the technology and resource mapping in 5
geoggphica clugers, energy and emisson patern dudies, and a SWOT andyss. This activity
will identify cgpacity building needs of diffeeent dugers Time-bound capacity building
programs will be prepared. According to the varying needs of the mills, capacity-building
activities would be undertaken at various levels. Standard Operating Practices (SOP) and
Standard Maintenance Practices (SMIP) will be developed for facilitating absorption and
assimilation of 'Best Practices by the mills.

Conduct training programs/workshops for cooperative procurement of EE technologies in
clusters, engineering and implementation. The activity will conduct different training courses a
vaious dakeholders levels involving hands on experience, disance and eectronic courses
including traning courses for the traners. “Training of traners’ programme for deveoping
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indugrid and inditutiond in-house capacity such as development of Energy-cum-lnvestment
managers will be organized. Training of locd, dae and centrd level banks, date financid
inditutions, manufecturers, and suppliers of services and locd/regiond consultant, through
gpecid pilot programs will be undertaken to increase access to market information and financing
of EE technologies.

Develop a national strategy for energy planning in the sector. Scaling up best practices based on
lessons learnt from the implementation of the technica packages will be proposed through Sate-
of-the-art learning and capacity building products such as customized capacity building modules,
print and eectronic publications and website courses. Best lessons learnt will be documented and
disseminated for wider circulation. Inditutiond collaboration/tie-ups will be made to provide
know-how to the indudry, equipment maenufecturers, and consultants, academic and R&D
inditutions, banks and financid inditutions, locad, dae and centrd government agencies,
technology providers and state and central pollution control boards.

Expected | mpact on Barriers

The capacity building activity will result in improved inditutiond cgpabilities, increased
confidence levd of dakeholders, low perceved technicd and financid risks and reduction in
transaction cods associsted with implementation of advanced EE technologies in the sector
primarily the barriersidentified in sections 2.1, 2.4, 2.5 and 2.6.

5.1.5 Output 5: Technical and Financial Feasibility of EcoTech Options and Technical
Packages Established

Objective

To demondrate the viability of technical packages for improving the investor’ s confidence and
promote “learning by doing” for large-scale commercidization of the EcoTech options and
technica packages.

Description of Activities

Pilot test packages in sample mills. The proposed 5 technology packages in 30 sample mills — 23
on one-to-one bass and 7 through ESCOs - will be implemented. The consultants and
contractors will be identified dong with the sources and sdlection of technologies. Based on the
basdines dready edablished, and projected energy efficiency and environment norms, linkages
with specid purpose funds aong with adequate safeguards and mechanism to monitor technical
performance and recovery of invesments will be established. The detailed project reports
(DPRs) detaling the desgn, engineering and condruction of technical packages would be
prepared including project development agreements (PDAS).

Verify techno-economic viability of the packages including cost recovery, performance and the
impacts. The peformance of the technicad packages will be vdidated through an agreed
monitoring plan developed in consultation with ESCOs, technology providers, experts and the
industry. The project envisages deployment of SDF for providing financid support to sample
mills by establishing separate credit line through the identified financid inditutions primerily for
two reasons. (1) to provide incentive to the first time investors through reduced transaction cods,
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and (2) leverage funds for implementation of the technology packages. The schemes will be
desdgned to ensure paticipation of the indusry for sharing the peformance of technica
packages for its subsequent replication in other units. The schemes proposed would further
address the rductance for investments in technologies with high upfront costs and limited access
to commercid financing of new technologies from FIs.

Access to commercid financing will be achieved with the technicad support from TIRFAC.
TIRFAC will vdidate the technology packages and cost recoveries in the sample mills and
thereby facilitate access to commercid financing through limited recourse debt or project
financing. This would dlow financing of EE projects on thar merits with repayments to be
effected from the project cash accruds. In order to achieve sustainable financing for energy
efficiency projects in the SRRM sector, the packages would be implemented in  “innovative
financing frameworks’ based on the experience of exiging leesng or vendor financing and
guarantee schemes that would be necessary to mitigate the financid risks and high transaction
costs including the security requirements such as bank guarantees by the FIs / banks. To this
effect, a financing modd has been proposed aong with Fls and industry for developing and
putting into place an “ESCROW” account, in which additiona profits, accruing through energy
savings would be secured to provide for additiond collaterd and / or guarantee or comfort leve
of both industry and Fl/Banks.

Improved access to financing will be achieved through linking ESCOs to the proposed funds for
invesment in sample units. ESCOs will execute Modd Performance Contracts such as
Guaranteed Energy Saving Contract between ESCO and SRRM units and Loan Contract
between ESCO and financid inditutions. For this purpose, the project would associate with the
ongoing USAID’s Energy Management Conaulting and Training Program, Nationd Association
of Energy Service Companies (NAESCO), Internationd Ingtitute for Energy Conservation, etc.

The lessons learned will be compiled for development of replication plan for widespread
adoption of technologicd packages. In addition, the modd implementation process will be
documented for wider dissemination.

Expected Impact on Barriers

Demondtration of advanced technology packages in sample mills would fadilitate the removd of
barriers associated with limited commercid model experience in minds of the sector, locd
consultants and Fls/Banks.

5.1.6 Output 6: Innovative | nstitutional Mechanisms Established

Objective
To establish market- based mechanisms to promote energy efficiency and ESCO businesses.

Description of Activities
Develop mechanisms of performance contracting involving identified ESCOs and technology
providers. The concept of performance contracting for adoption of technica packages by the

industry will be introduced with the support of the identified ESCOs. The project would facilitate
involvement of sdect ESCOs in the implementation of technicd packeges in & lesst 7 mills
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identified during the PDF phase. M/s. Themax EPS, INTESCO ASEA, ELPRO ENERGY
CENTER, SEETECH INDIA, DCM, and 3EC have dready indicated their interest in the project.
The energy savings cash flows would be developed in a participatory manner. The ESCOs would
operate ESCROW mechanisms or any other specific mechanism as agreed with the Fs and
indugtry. The activity will establish modd performance contracts for demondration in 7 sample
units.

Srengthen capacity of the ESCOs for implementing identified technical packages for the mills.
Traning programmes will be organized on technica packages for dsrengthening capacity of
ESCOs in the areas of design and engineering requirements for technical packages, and related
sarvices to the indudtry. In addition, technica support would be provided for implemerntation of
technicd packages. Technicd assgance in carying out energy audits and monitoring of savings
would dso be provided. Snce energy efficiency aspects through ESCO busness vary
condderably from one cluster to another, the activity will identify and sdlect ESCOs specific to
the clusters’ needs.

Develop institutional linkages among existing ESCOs, technology providers and industry.
Industry specific ‘Best  ESCO practice  norms, peformance guarantees and contracting
procedures would be developed and disseminated through the Confederation of Indian Industry,
and the Bureau of Energy Efficiency. Improved access to financing will be achieved through
linking ESCOs to the proposed funds for investment in sample units. ESCOs will execute Modd
Performance Contracts such as Guaranteed Energy Saving Contract between ESCO and SRRM
units and Loan Contract between ESCO and financid inditutions. For this purpose, the project
would associate with the ongoing USAID’s Energy Management Conaulting and  Training
Program, Nationd Association of Energy Service Companies (NAESCO), Internaiond Inditute
for Energy Conservation, €ic.

Evaluate the market potential through demonstrating ESCO concept in 7 mills. A detailed
asessment of the market potentia for ESCO implementation of the technical packages will be
carried out.

Expected | mpact on Barriers

With adoption of market-based mechanisms and third paty financing, the perceptive risks
(technicd, financid and commercid) and uncertainties associated with limited exposure to EE
projects are greatly reduced. Bounded rationdity is reduced/diminated as a byproduct.

5.1.7 Output 7: Technology I nformation Resource and Facilitation Centre Established

Objectives

0 Develop sustained linkages between the industry and technology developments through
continuous flow and exchange of information, research and experience among mills.

o Initiate a process for phasing out technological obsolescence by promoting innovation,
demondtration and indigenization of ‘new’ technologies.

0 Set up modern engineering, modding and software facilities amed at developing and
implementing energy efficient solutions.

0 Deveop magter plan with ingtitutiona linkages to support introduction and
implementation of EE technologies.
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Description of Activities
0 Set-up aproject management and coordination unit for implementing project activities.
o Deveop acomprehensve work-cum-implementation and monitoring plan.
0 Report to funding agencies as per the pre-determined progress indicators for various
activitiesin the project.
0 Document lessons learnt for dl project activities and their objective vis-a-vis outputs.
0 Edablish atechnology information and facilitation centre.

The Project Management Cdl (PMC), edtablished for the PDF phase, will initiate this activity.
This Cdl would be strengthened to develop adequate project management Structure and systems
to ensure successful implementation of al the project activities The Project Management Cel
would assume dl the functions of the centre (referred to as Technology Information Research
Fecilitation Centre —TIRFAC by the Ministry of Sted) until such time as it is fully operationd.
The PMC would subsequently merge with this centre at the end of the project to provide services
to the sector on a sustained basis. It is proposed that the centre would house its hardware
fadlities in the Nationd Inditute of Secondary Sted Technology (located a Mandi Gobindgarh)
and Themax, Pune or any other exiding inditutions, and the software or computer design,
modeling and business development center services would be centrdly coordinated from Dehi
but networked with a number inditutions providing services The Center will have modern
prototype facilities like a continuous pusher hearthiwaking beam furnace with distributed
control and engineering workgations (DCS and EWS), vaious measurement and cdibration
feciliies. These facilities are expected to provide the sector with a research, technology
development and demondration platform. The ‘software component would have modern design
and <oftware facilities such as computer aded desgn and devedopment (CADD), 3-D
combustion modding of furnaces and heat exchangers using computationd fluid dynamics
(CFD), roll pass desgn (RPD) and virtud rolling (VR) software, and modern training facilities.
The Centre shdl function under the direction and adminigrative control of the PMC during the
project period.

Expected I mpact on the Barriers

With establishment of TIRFAC and subsequently partnering with industry the barriers related to
technology absorption and transfer; design, deveopment and implementation; customized EE
solutions, and innovation support, high transaction and hidden costs as described in sections 2.2
and 2.6 are effectively addressed.
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6.0 INCREMENTAL COSTSAND PROJECT FINANCING

6.1 Incremental Costs
Extensgve conaultations were hed with the indusry and other stakeholders for arriving at the
incrementa costs. A consensus was reached on the following:

0 The potentid for invesments in the energy efficdency improvement of rerdlling mills is
not redized due to the existence of technical, information and other market barriers.

0 The proposed energy efficient technical packages besdes having GHG reduction
potentid are cogt effective on alife cycle bass.

0 The up-front capita codts associated with the proposed technology packages are higher
than the respective basdline projects of equivaent capacities.

0 The industry would be paying for the estimated cods of achieving basdines as defined in
the project.

0 The codt-benefit analysis of each of the five technology packages on the basis of cost of
conserved energy (CCE) would consider 30% discount rate, which was specified as the
interna hurdle rate of indudtry.

o0 Thelifeof the proposed energy efficiency investments would be assumed at 10 years.

Keeping the above in mind, the project with a totd cost of US $ 31.86 million, proposes two
types of cost components that are associated with the remova of the identified barriers to cost
efective energy €fficiency improvements in the SRRMs. One component deds with the
technicd assstance for adoption of the proposed technical packages and the second deds with
the invesment support to the demondration of the technicd packages in sdect rerolling mills.
The project however, seeks partid support from the GEF only for the technicd assstance
component. The other component deding with investment support to demongrate technica
packages would be financed out of purdy non-GEF resources. GEF will not be covering any
costs related to investment component of the project.

The estimated costs of technica assstance for addressing the barriers in five mgor clusters (out
of 15) are estimated & US $ 10.9 million, with GEF contributions up to US $6.75 million.

For esimating the direct invesment support in 30 sample mills, the project has defined the
basdine as the minimum energy efficiency levels tha indugtry should achieve on its own. This is
badcdly the industry’s current best performance level and the cost of achieving this level has
been taken as basdine costs. However, the basdine investments estimated a US $ 60.2 million
being notiond, the cost of implementing the technica packages (GEF scenaio) in sample mills
represents incremental investment costs, which has been estimated a US $17.01 million after
accounting for productive gains in the dternative GEF scenario. In addition, investment support
is US $395 million for edablishing TIRFAC and drengthening manufacturing base of the
energy efficient equipment suppliers. The edtimated direct GHG emisson reduction through this
project would be 2 million tonnes of CO, per year. The summary of the economic and financid
feashility of the proposed technicd packages and the details of incremental cost benefit andyss
and incrementa cost matrix are presented in Annex A.
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6.2  Progject Financing

The proposed project seeks contributions from the GEF dong with pardld financing by the Stedl
Development Fund, Fls, industry and others towards meeting the total project costs. GEF
contributions of US $ 6.75 million are expected only for technical assistance activities that relate
to the Programme Component of the project The Ministry of Sted through the SDF has
sanctioned additiona technical assstance dong with investment support to the tune of US $7.28
million in equivdent Rupees. The indusry and other financid inditutions would share the
badance US $17.83 million. In principle financid commitments for cofinancing and the letter of
intents for participating in the project has been receved from the Indian Renewable Energy
Devdopment Agency, Progran Aimed a Technologicd Sdf Rdiance (PATSER) and
Technology Development Board of the Depatment of Science and Technology, ICICI
(EcoFund), Smdl Industries Development Bank of India as wel as promoters of sample units
(dl lettersare onfile). Table 6 givestota budget by activity, source and yesr.

Table 6. Program and Investment Components of Project

Funding Year Total
A.PROGRAM Source 1 2 3 4 5
Benchmarks for EcoTech GEF 0.07 0.14 021 021 0.07 0.7
Options & Packages SDF 0.015 003| 0045 0045 | 0015 0.15
Strengthening I nstitutional GEF 0.095 019 | 0285 0285| 0.095 0.95
Arrangements SDF 0.015 003| 0045 0045| 0015 0.15
Effective Information GEF 0.04 0.08 012 0.12 0.04 04
Dissemination Program
Developed SDF 0.01 0.02 0.03 0.03 0.01 0.1
Enhanced Stakeholders GE- 0.155 031 0.465 0.465 0.155 155
Capacity SDF 0.145 029 | 0435 0435 | 0145 1.45
Feasibility of EcoTech Options | GEF 0.095 0.19 0.285 0.285 0.095 0.95
& Technical Packages estd. Industry 0.25 0.25 0.25 0.25 0.25 125
Innovative Institutional GEF 0.085 017 | 0.255 0255 | 0.085 0.85
mechanisms established SDF 0.03 0.06 0.09 0.09 0.03 0.30
TIRFAC Established GEF 0.185 0270 | 0.355 0355 | 0185 1.350
SDF 0.15 0.15 0.15 0.15 0.15 0.75
Sub-total A 1.34 2.18 3.02 3.02 1.34 10.90
B.INVESTMENT
Feasibility of EcoTech Options | SDF 0.282 034| 0679 0634| 0495 243
& Technical Packages estd. Industry 0.385 046| 092| o8| o067 3.29
FIs/Others 1.312 1578 | 3155 2945 2300 11.29
TIRFAC Established SDF 0.195 039 | 058 0585 | 0195 1.95
Strengthening manufacturing FIs/Others 0.2 0.2 0.2 0.2 0.2 1.00
base of EE equipment Industry 0.2 0.2 02 0.2 0.2 1.00
Sub-total B 2.574 3.168 | 5.739 5419 | 4.060 20.960
Budget by Funding Source GEF 0.73 1.35 1.98 1.98 0.73 6.75
SDF 0.842 131| 2059 2014 | 1055 7.28
FIs/Others 151 1.78 3.35 315 2.50 12.29
Industry 0.835 0.91 1.37 1.305 112 554
Total 3.91 5.35 8.76 8.44 5.40 31.86
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7. STAKEHOLDERS PARTICIPATION

The involvement of dtakeholders was an integrd component of PDF implementation. Severd
consultative meetings and stakeholders workshops were organized to seek inputs in identifying
the barriers, defining basdines and incrementad cods, desgning technicd packages and barrier
remova activities, and developing indtitutiona linkages for the project during and beyond the
GEF funding phase.

A day long PDF project inception workshop on August 27, 2001, to brainstorm the sector issues,
followed by the fird national <stakeholders workshop on August 28, 2001, received an
overwhdming response from 75 paticipants representing front-rank SRRM  units, private small
and medium enterprises and industry associations, technology providers and domestic equipment
manufacturers, consulting  firms, government bodies — Minisry of Sed, Minisry of
Environment and Forests, Department of Science and Technology, Indian Renewable Energy
Development Agency, State and Centra Pollution Control Boards, academic and research
inditutions, multilaterd and bilateral agencies, Development Banks — USAID, SIDBI, ICICI,
TDB/PATSER, IREDA, EXIM Bank, and UNDP. Based on the inputs received, the PDF
activities were planned to sydematicdly feed the doakeholders expectations into every
component of the project.

The detailed energy audits conducted in the sample mills followed participatory approaches.
Various study reports prepared during the PDF were shared with the stakeholders for their
asessments and recommendations. The second stekeholders meseting a the nationd level was
held on April 11 and 12, 2002, which included one-to-one interactions with units on
recommended technology packages and invesments, and paralel technicd sessons to facilitate
the industry user-technology provider interface.

Beddes conaultations through dx regiond meetings hdd in dl the geogrephic cluders, the
dakeholders participated in a mgor workshop held on April 13, 2002 for barier analyss and
mitigation drategies and contributed  effectively towards developing dternative  project
drategies. The involvement of internationd experts in desgn of technicad packages and
incremental  costs further intendfied the conaultations. These agpproaches ensured the needed
inputs resulting in greater enthusasm among paticipaing units for medting energy efficiency
objectives.

Smultaneoudy, support and commitment from the date governments and locd adminigtration
were sought, as aspects such as loca ar pollution standards, infrastructure, energy pricing, €tc.,
play an important role in the diffuson of proposed technologies A dudy was commissoned in
partnership with the stakeholders to assess the adverse impacts of emissons associated with
various fuels and method of burning.

The continued consultative process ensured consensus among the dstakeholders on  various
project desgn components. This has led to project ownership a key levels — the government,
indusry and various inditutiond patners. The dakeholder participation will be intensfied
further during the project implementation to ensure wider paticipation for adopting energy
efficient packages on asustained basis.
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8. RISKSAND SUSTAINABILITY

8.1  Project Risksand Mitigation Strategy

The project faces potentid risks emanating from the nature of the proposed interventions, and the
involvement of various dakeholders. These risks would potentidly be induced by technicd,
commercid, financia, and management factors as outlined below.

Technical Risks

The proposed technical packages have been desgned for a particular level of plant operation.
Further, it assumes that adequate capacity would be avalable in the indudry for implementing
the technical packages.

Mitigation of the above risks has been proposed through training of the industry personnd as
pat of technicad assstance support and involvement of ESCOs. The performance levels have
been based on current operationd levels.

Management Risks

Lack of continuity of the project team and delays in conditution of the project management cdll
are practical risks associated with this project. In addition, lack of effective coordination by the
team with the key stakeholders may further cause delays.

Mitigation of the above riks is addressed through continuation of the exiding team that
implemented the PDF, which will dso assume the responshility of setting up of the project
management cell. The difficulties in coordination of dtakeholders would be minimized by direct
involvement of Government of India The Ministry of Sted, being the executing agency for the
project, would conditute the project steering committee (PSC) with representatives from other
Minigries and stakeholders, including industry through their associaions to ensure sreamlined
project coordination, consultation and feedbacks.

Commercial Risks
The project envissges patnerships with ESCOs and financid indtitutions that have limited
experience in this sector.

Mitigation of the above risk will be atempted by invesment support to the sample mills. In
addition, technica asssance will build the capacity of ESCOs and financid inditutions.
Already, industry has shown acceptance of this project and a number of units have aready
dated implementing the recommendations. Since the energy efficiency related measures have a
direct bearing on the operating margin, industry is keen to adopt the EE technologies to improve
their bottom lines This is reflected in changing energy consumption profile of industry during
the last five years. These factors have aso contributed to the lowering of risk perception. Table 7
summarizes specific potentid risks and mitigation measures proposed in the project design.
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Table 7. Potentid Risks and Mitigation Measures

Description Rating Mitigation Strategy

Non Optimal Scale of Low EE norms based on plant working hours taking due

operation consideration of past market behavior.

Conformanceto technical | High Incorporation of certified training component related to

package specifications technology packages and strategy to achieve high
interoperability leves.

Low Performance and Low Commercidly established technical packages recommended

reliability experienced and their feasibility would be demonstrated in the select
sample mills involving ESCOs.

High Transaction Cost Low Reduction in cost through support activitiesin TA
component.

Perceived risks for SME Medium Techno-economic viability and cost recovery demonstrated

borrowers by Fls. through sample units.

Low collateral vaue risks | Medium TA support to build capacity of FIsto value security

associated with EE features of EE projects, cost saving and end-use gpplication

projects of EE equipment, etc.

High Costs of Appraisal Low Technical appraisal and financid returns ensured through

and financing analysis of techno-economic models.

Slow progress Medium Ddays overcome through better coordination.

Change in Government Low The sector tends to cater to niche markets, and thisrisk is

Policy, Programs and not expected to have much impact in the present

Commitments circumstances.

Impact of Low The project design takes into account that paybacks and

recession/downturnin energy saving potentials of the packages are based on the

economy average market situation.

Fdl in retail energy prices | Low Fal not anticipated, an upward trend would give better
vighility.

8.2  Sudgainability

The project has been primarily driven by the industry and focuses on industry requirements.
From the government’s perspective, the project provides an effective framework for integrating

environment and development

involving the privale sector. The inditutiond mechanisms

proposed are sendtive to the roles of different stakeholders such as the financid inditutions,
gndl and medium scde rerdling mills, and other partners. Specific dements that influence the
sugtainability of the project are listed below:

(0]

o

(0]

The technology packages have been tailored to suit typica units taking into the technica
and financid drengths of the industry and to improve the cost competitiveness of the
sector and thereby sustain the energy efficiency projects,

Networking among industry associdions, technology providers, domegtic and
international  consultants, and domestic energy and environment agencies for undertaking
collective mitigation of perceived risks,

Targeting, developing and expanding market of ESCOs as pat of sudtanability strategy
in the project design;

Clugeing of gandl gzed mills to devdop dgzedble portfolios for investments by
Banks/FIs, bilaterd and multilaterd agencies,
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o Edablishing a center supported through subscription and service charges from the
indugry for long-term support to technology innovation, development and diffuson for
the sector;

0 Involvement of research, design and deveopment institutions both within India and
outsde for securing transnational co-operation to develop advanced internationd designs
and raising industry standards to expand the energy efficiency markets;

o The policy environment resulting from Energy Conservaion Act, 2001 would be
ganfully utilized to support the project through Bureau of Energy Efficiency; and,

0 An incentive dructure comprisng of monetary/non-monetary schemes and mechanisms
proposed under the project would contribute to EE reforms.

8.3 Replication Potential

The secondary steel rerolling sector has been steadily growing a approximately 6% annuly
with a corresponding increase in the annud production from a current leve of around 10.0
million tonnes to 16.5 million tonnes by 2012 and to 29.0 million tonnes by 2022. The assumed
growth scenario (until 2022) has factored in the cyclic nature of the sted industry, the type and
behavior of the market, and the technologies deployed. The smdl scde mills (between 3 and 9
tph range) manly target agriculture, rurd and semi-urban markets, where cost rather than qudity
of the long product is the main criteria. These mills are mainly cod based units, where technica
limitations are placed with regard to capacity (workable not beyond 10 tph furnaces). Since the
price of cod energy is the lowes, these mills enjoy some competitive advantage over other mills
such as ol and naturd gas based mills  However, higher growth rates are unlikdy for this
segment as this market is dominated by flat sted products, iron and stedl foundry products. This
segment has dways had low capacity operation in the past as compared to the two larger
segments and is most vulnerable to closure.  Survival would depend how the units upgrade
themsaves with respect to Sze and therefore introduce energy efficiency and other cost effective
measures. According to a market forecadt, this segment is expected to have a maximum growth
rae of 4% in comparison to larger mills between 10 and 14 tph and medium capacity mills
between 15 and 49 tph (5 and 6.6% growth rate respectively), as observed in the recent past.

The other two segments, namdy smal mills between 10 and 14 tph and medium capecity mills
between 15 and 49 tph, condtitute high growth segments of the SRRM sector. The mgority of
these mills are both innovetive and progressve in naiure.  As the current indicators suggest, a
large number of integrated composte mills are being planned in the medium category. A great
number of mills in the larger of the two categories have undertaken capitd modification of their
exiging fadlities to up-scde ther operation including diverdfication of ther product range
towards the high vaue end of the chain. It is known that sted consumption in India manly
centers around 15% of its populaion, where qudity is the man say. These mills cater to this
niche demand of stedl and are, therefore, likely to grow.

Assuming the smilar pattern of growth of capacity of SRRM sector as has been indicated in the
past, the project envisages reorientation of capacity of the SRRM sector in the next 20-year
project cycle. Various factors have been andyzed, as indicated above, and discussed with the
industry. Table 8 gives the reorientation / restructuring of capecity of the SRRM sector over the
next 20 years. It may be seen that larger capacity mills will progressvely move towards higher

10 Annual Performance Review, JPC, 2001
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gzes, and achieve higher cgpacity operation in comparison to smdler capacity mills.  The
gndler cgpacity mills will eventudly be margindized andlor closed. The overdl sze of the
sector would move up from 10 tph to over 16.5 tph and capacity operation will go up from 46%
to over 80% by the end of the 20" year.

Table 8. Reorientation of SRRM Capacity under 20-year Program

Year & Category | Number | Avg. Capacity | Production Capacity Number of units
of mills of units | size | (mtpa) (mtpa) utilization Up- New | Closed
of (%) graded
mill
2003
1. Small
Bet 3&9tph 753 5.60 7.60 225 296 Nil Nil Nil
Bet10& 14tph 147 12.28 325 190 585 Nil Nil Nil
2. Medium
Bet15& 49tph 300 20.09 10.85 5.85 539 Nil Nil Nil
Total 1200 10.05 21.70 10.00 46.0 Nil Nil Nil
2008
1. Small
Bet 3& 9 tph 753 6.00 813 274 337 753 Nil Nil
Bet10& 14tph 162 1250 3.65 242 66.3 147 15 Nil
2. Medium
Bet15& 49tph 304 24.00 1315 8.06 62.3 300 5 Nil
Total 1220 11.36 24.90 1323 53.1 1200 20 Nil
2013
1. Small
Bet 3& 9 tph 721 6.70 8.70 333 383 721 Nil 32
Bet10& 14tph 175 13.00 4.09 309 755 162 13 Nil
2. Medium
Bet15& 49tph 322 2750 1593 1111 69.7 304 18 Nil
Total 1218 13.10 28.7 17.49 60.9 1187 31 32
2018
1. Small
Bet 3& 9 tph 708 7.30 9.30 4.05 435 708 Nil 13
Bet10& 14tph 189 1350 459 395 86.0 175 14 Nil
2. Medium
Bet15& 49tph 335 32.00 19.30 1532 794 322 13 Nil
Total 1232 14.97 332 2313 69.7 1205 27 13
2022
1. Small
Bet 3& 9 tph 664 8.00 957 4.74 495 664 Nil 44
Bet10& 14tph 195 14.00 491 4.80 97.7 189 6 Nil
2. Medium
Bet15& 49tph 341 35.00 2148 19.39 90.3 335 6 Nil
Total 1200 16.65 36.00 28.93 804 1188 12 44

The exigence of the mills in clusters dlows for fagter penetration of any industry best practice,
as has been the experience in the past. The proposed project would sendtize these clugters
through effective technicd assstance and implementation of technical packages in the sample
mills. Further, reorienting the industry for greater acceptance of energy efficiency measures by
addressing the exigting bariers is likely to lead to 36.1 million tons of production by 2012 using
EcoTech options. Correspondingly, this would represent 53.1 PJ energy savings and 4.2 million
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tonnes CO, emissons reduction. Table 9 gives replication potentid of 5 technology packages
identified for the mills for the period between 2008 and 2012.

Table 9 - Edimated Replication Potentia in Post-Project Period (2008 — 2012)

Description | Unit | 2008 | 2009 | 2010 | 2011 | 2012 | Cumulative
Replication Parameters

Total Likely million tonnes 13.2 14.0 14.8 15.6 16.5 74.1
Production

Energy Efficient | million tonnes 45 5.9 7.2 8.6 9.9 36.1
Prod. Replicated

Energy Saving

Energy Saved [ PJ [ 65] 86] 106] 127] 147] 53.1
Fuels, Power and Material saved

Furnace Qil ‘000 tonnes 58.8 77.0 95.5 114.1 132.7 478.1
Thermal Coal ‘000 tonnes 1039( 1378 171.0( 204.0 237.0 853.7
Power Coal ‘000 tonnes 65.9 86.9 108.2 129.6 151.0 541.6
Material ‘000 tonnes 59.0 77.3 95.6 114.0 1324 478.3
Emissions Avoided

CO, million tonnes 0.63 0.83 103 122 141 512
N.O tonnes 12.6 16.5 20.5 245 28.5 102.6
0O, tonnes 7036 9234 11439 | 13662 | 15885 57256
TSP tonnes 888.6| 11774 14639| 17508 2037.7 73184
PM-10 tonnes 284.4| 376.8 468.4| 560.2 652.1 2341.9

8.4 Assessment of Impacts

An asessment of the long-term direct and indirect impact of the proposed program has been
caried out. Table 10 summarizes environmenta impact of the project based on energy use
GHG emission reduction, locd air pollution and air qudlity.

Table 10 - Direct and Indirect Environmental Impact

I mpacts Saved Energy | Emissions Avoided
(PJ) CO, N.O SO2 TSP

(‘000 (tonnes) | (tonnes) (tonnes)
tonnes)

Direct 387 36759 749 418231 53709

Indirect 35 3050 50 1209 6930

Total per 422 39809 799 419440 60637

annum

The reduction in Totd Suspended Paticulate (TSP) emissons envisaged is associated with
corresponding reduction of PM 10 emissions as the latter makes up around 30-35% of TSP. This
TSP reduction a average annua production rate of SRRM sector trandates to reduction in dust
concentration between 0.2 and 0.5 micro-gm/m3 in various geographica clusers. Although the
amount is little but keeping in view that these regions are rdatively thickly populated (~ 0.25
million inhabitants and higher), the benefits on account of reduced soiling (roughly 1.0 $ / person
/ micro gm-TSP); reduced morbidity, asthmatic cases, (roughly 3.5 $/persorymicro gm-PM10),
etc. The corresponding loca environmentd benefit is estimated at US$ 1.3 million.

32



Removal of Barriersto Energy Efficiency Improvement in the Steel Rerolling Mill Sector: Project Brief

Although SO, and NOx emissons have transboundary character as they are airborne over long
distances, but for this project ther environmental impacts are redricted to national boundaries.
Energy saving achieved through adoption of 5 technology packages by SRRM sector has been
edimated to be 31.5% lower than the basdine energy consumption. At an annud average
production of 12.9 million tons in 20 Years (2003-2022), the project would result in bwering
SO, emissons by 20972 tonneslyear and N2O by 39.95 tonneslyear. The various internationd
dudies have edimated the benefits of reduction of SO, and NOx emissons. Sulphur emissons
cause morbidity, materiad damage, retard tree growth and result in water pollution whereas NOx
emissons mainly impact crop production and retard tree growth. On a conservaive bass, these
losses have been estimated as 0.56 $ per Kg. of SO, and 0.69 $Kg. of NOx emitted. The project
by avoiding the estimated emissions would provide annud benefit of about $ 10.5 million.

The annua benefits of the order of $ 582 million would accrue to the mill owners through
adoption of technology packages (at $ 4.5L/tonne of production). This corresponds to annual
production of 12.9 million tonnes per annum. Taking into account the same level of production
in basdine and GEF dternative scenario, higher productivity and reduced energy and materid
bills further add to the economic benefits to the industry
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9. IMPLEMENTATION ARRANGEMENTS

The Minigry of Sed (MOS) will take overdl responghility for the execution and
implementation of the project. It will gppoint a senior officid of the MOS as Nationd Project
Director (NPD), who will be responsible for the coordination and monitoring of project activities
on behdf of the MOS. The Office of Deveopment Commissoner of Iron and Sted will be the
loca implementing agency and a Project Management Cdl (PMC) will be set up under the
control of the NPD. This NPD will be asssted by the PMC in implementation of the project,
which will be headed by afull-time Nationa Project Manager or Nationa Project Coordinator.

A Project Steering Committee (PSC) will be composed of a Secretary (Stedl) as chairman and
members from various cross sectord ministries such as - DEA (Minigtry of Finance), Minigry of
Power, Bureau of Energy Efficency (BEE), Minisry of Cod, Planning Commission, Minidry of
Petroleum and Naturd Gas, Ministry of Non Conventiona Energy Sources (MNES), Minigry of
Environment & Forests (MoEF), Department of Science and Technology (DST), Department of
Scientific and Industrid Research (DSIR), and UNDP. The National Project Director will be the
member secretary. PSC will oversee the implementation of the project and will meet a least once
in 9x months to review progress of the project. The main functions of the PSC will beto:

0 provide guiddinesto the PMC for policy decisions,

0 review and monitor project activities with reference to the work plan;

o enaurefulfillment of project gods and objectives in adefined time frame;

0 provide co-ordination support to PMC from various Government departments and

agencies.

A Project Advisory Committee (PAC) will be condituted with the NPD as the Chairman and
National Project Manager or Coordinator as the Convenor. It will have members from the
Minisry of Sted, technica experts from Consultancy organizations, large public and privae
sector sed plants, R&D inditutions, Technology Development Board, Programme for Aimed a
Technologicd Sdf Reiance, IREDA, SIDBI, ICICI, representatives of industry associations, and
dae government officids. This Committee will meet once every quarter during the tenure of the
proect and will conditute a forma vehicle for ongoing sakeholder consultations and
interaction of the project participants. In addition, PAC will ensure inditutiona interaction and
cooperation and undertake periodic reviews and discusson of issues requiring mid-term
changes/corrections during the course of implementation. The PAC will have a flexible structure
and will continuoudy change as the project progress. Specidized Task Force Cdls will be
created in the PAC to ensure successful ddlivery of the project components.

The PMC headed by the Nationd Project Manager or Coordinator will comprise a Chief
Technical Adviser (CTA), Project Adminidration and Finance Manager (A&FM) and an
Accountant/Disbursement  Officer  familiar with disbursement procedures of the donor funding
agencies, accounting and interna audit will be gppointed on full time basis. It will be supported
by an Expet Pand consging of internationd, legd, financid, and project management experts
to provide necessary support in respective arees.
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10. MONITORING AND EVALUATION

Monitoring of project inputs, outputs and evauation of impact in relaion to the objectives is an
important dement of the project design. An integrated monitoring and evaduation cdl with
professond daff and up-to-date communication tools will be housed in the PMC and retworked
with 5 geogrephica clusters through regiona offices of DCI&SJIPC. The PMC would ensure
that information is quickly accessible to dakeholders, is transparent, shared, has necessary
feedback and is acted upon as necessary. A systematic and objective evauation program
comprigng of mid-term, termind and ex-post evauations shal be caried out by a team
consging of NPC, CTA and fidd officers. These reports will be presented to the PAC for
constant reviews of the progress made and midcourse corrections or changes, if necessary. These
evauaions will generae a databank and shdl form the bass of “lessons learned’-a cumulaive
learning tool to effectively design the project, improve management and address the problems
associated with project planning and implementation.

The primary focus of the M&E program will be on messuring and documenting the direct
impacts of the project in terms of concrete success indicators including the following:
0 Utilization of funds as planned,

0 Peformance of technical packages;

0 Extent of sakeholder participation;

o0 Replicaility;

0 Innovation inditutiond mechanisms - number of ESCOs, enterprises providing service to
the sector;

0 Actud invesments (including equity), number of sample units and DEMs covered under
the project;

o0 Productivity gains and energy saved in sample units covered under the project;
0 GHG emissons avoided due to projects covered under the project; and
0 Locd pollution reduction and hedth impacts.

In case of sample units, output or outcome indicators would be regularly measured and
monitored for each of the technology packages and would comprise of the following:
0 Thermad and eectrical consumption pattern as a measure of end-use energy intengty;
0 Scdelossand yidd improvement as ameasure of materid use efficiency;
0 GHG emissons (CO,) as ameasure of impact on globa environment;
0 SO, N20O and NOy, SPM and RSPM emissons as a measure of impact on nationa
environmen.

The fidd managers will conduct onSte veifications They would confirm the successful
completion of EE projects financed by participating FlSBanks and other donor agencies and
certify the right application of designated funds. They will dso review the Detall Project Reports
prepared by project developers/consultants, basdlines and edtimate the energy savings and
reductions in GHG emissons produced through the earmarked investments. The Technicd
Assgance component of the project design leading to indirect benefits, such as establishment of
sudtained inditutiona, market and ESCOs capacities and capabilities to implement EE projects,
expand market for EE finance and replicate the proposed technology packages will be monitored
for the desired development impacts.
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Objective I ndicator

Reduction in CO, emisson Aggregate energy consumption patternin a
zone/cluster, number of units adopting technology
packages, Reduction in CO, emission (CO, emissions
will be measured regularly but full impact will be
observed after two years of implementation, when
sample units are expected to achieve 80% capacity
operation)

Replication of technology packages The level of penetration of technology packages
would be expressed as aratio of GEF capacity in
operation to total capacity in operation in a particular
zone/cluster.

Information Dissemination, energy and Haf-yearly progress reports of technology

investment studies, prototype technology information resource and facilitation center

testing and development, problem
diagnosis and solution design and spread
of best practice program

A four-levedl (project inputs, outputs, effects and impact) MIS will be set up with two types of
indicators given as aove. Empiricd progress of each of the five technologica developments in
SRRM sector will be quantitatively measured by ‘Progress Raio’'! over various ranges of ther
production/market volumes. This would serve the objective to determine the replication potentia
of each of the technologies deployed in the sector and to develop future Strategies.

Based on the criteria given above, PMC with in-country partner, UNDP and 1A will prepare a
comprehensve M&E plan a outst of the project. This will foom an M&E manud by cdealy
defining the activities and setting up credible basdines for measuring the project impacts.

1 »Progress Ratio" is a quantitative tool, which measures the progress of any technological development on along-
term basis by plotting 'experience’ curves. It relies on the assumption (from empirical studies) that cost per unit of
EE equipment/technology declines exponentially with increased production of the same item. PR is defined as slope
of the experience line plotted on logarithmic axis to show unit cost versus cumulative production, as the percentage
of cost remaining after each doubling in production volume.
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