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INNOVATIONS IN ENERGY SECTOR

Article addresses the innovative investment project based on the heat recov-
ery and energy saving technology. The author - who took part in the project struc-
turing - indicates that an adequate financial support is the key factor to successful
implementation of environmentally meaningful investment projects. However, the
profitability rate and payback periods of such projects - the energy sector being a
spectacular example - may fail meeting the investor and lender expectations.
Meanwhile, the international and Russian practices include examples of successful
implementation of relatively small investment projects that, being socially and
economically significant and handling evident environmental issues, do meet the
requirements of both state-owned and private financial institutions and do not seek
for a targeted government support. Author-made schemes and drawings are incor-

porated.
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Preface

The growth of energy prices stimu-
lates the real sector companies to pay
increasing attention to raising the power
consumption efficiency and to make di-
rect investments in energy-saving. The
need to carry out energy-saving projects
having a high social, economic and stra-
tegic significance is confirmed with the
colossal potential of energy-saving in
Russia’s national economy. According
to the RF Ministry of Energy calcula-
tions, the energy saving potential
amounts to 40% or at least 400 million
tons of reference fuel, of which 60 mil-
lion tons can be saved while generating
the electricity, 80 million - at its con-
sumption by the industry and 130 mil-
lion - through reducing the non-
production indoor energy losses. Most
of the fuel is burnt by municipal boiler
stations which number in tens of thou-
sands. Large-scale promotion of such

technologies in the Russian Federation

will ensure enormous annual saving of

heating costs in various sectors which is

equivalent to increasing the export po-

tential by USD10-12 billion (see fig. 1).
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Fig. 1. Sectoral energy saving potential

1. Heat energy recuperation

Energy-saving projects are based
on lower rate of fuel consumption at
power generation and the possibility of
using secondary heat (energy recupera-
tion), which reduces its cost significant-
ly compared to traditional heat genera-
tion technologies. The technology im-
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plies an efficient solution of reducing
the emitted smoke heat losses through
the use of chimney-installed innovative
heat exchangers which make possible
the recuperation or reuse of emitted
heat. It has been successfully tested at a

High concentration of CO

Hot emitted smokes — higher load on,
and wear of, fume ducts

Heat losses at transportation of re-
sources via pipelines

Air pollution
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variety of enterprises, including thermal
power plants, pulp and paper mills, steel
works, etc. and has found wide applica-
tion in a number of European countries
(see fig. 2-6).

Energy: (neat)isaving.
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Fig. 2. Heat energy recuperation results

2. Energy-efficient systems - pi-
lot project

Heat-generating equipment suppli-
er - Delta-T Energy, Italy

Customers — municipal boiler sta-

tions

Term of equipment manufacture
and delivery — 60 days

Term of the “turn-key” installation
— 10 days

Table 1
Information required to prepare a technical proposal comprises
Wzmepenns En. Koa.
Measurements unit quant.
Capacity of the Generator Kcal
1 Mownocmob komna Kxan
Average consumption (type of the fuel) /h
2 Cpedrnee nompebienue monausa (mun moniuea) /9
Cost of the Fuel Euro/
3 CTOMMOCTH TOTITHBA Espo/
Cost of the Fuel per hour Euro
4 Cmoumocmv monausa 8 uac EBpo
Operating hours of the Generator per year Hours
5| X | Koruuecmeo uacos pabomol komaa 200 JacoB
TOTAL COST - EUR/ANNUM Euro
6 | X | OFLAA CTOUMOCTb — EBPO/I'OJ] Erpo
General data of the fumes/ emissions
7 | X | Obugue dannvie no vixodsauemy ovimy/napam
Fuel consumption of the Generator ( burner) /h
8 Tlompebaenue monausa komiom /4
Outgoing fumes m° /h
9 Obvem 8bIx00sUe20 ObiMa Mg
Velocity of outgoing fumes m/Sec
10 | X | Cxopocms 6bixoosuye2o Ovima M/c
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Nsmepenust En. Ko
Measurements unit guant.
Temperature of outgoing fumes from the Generator (burner)
11 Temnepamypa Ovima Ha 8bIXO0E UX KOMAA C°
Temperature of outgong fumes from the Chimney
12 Temnepamypa Ovima Ha 8bixode ux mpyowl C°
Internal diameter of the Chimney Mm
13 Brympennuii duamemp mpyoul MM
High of the Chimney M
14 Buvicoma mpyout M
General data of the sewage system
15 Obuue oannvie no 6000CHADICEHUIO
Temperature of the water coming into the system from the well C°,average
16 Temnepamypa 800l Ha 6x00€ 8 CUCHEMY U3 CKBANCUHDBL C°, cpenusis
Quantity of the water coming out from the system into a
sewage M3/h
17 Konuuecmeso 600wl, cOpacvieaemoll 6 KAHAIUZAYUIO Mg
Temperature of the water coming out from the system into a
sewage
18 Temnepamypa 600bl npu copoce 8 KAHAIUAYUIO Cc°
Lenght of the main sewage pipe coming from the factory to the
switch of the main public sewage system
Jlnuna enasnoll KaHanu3ayUoKHOU mpyowl, udywel om 3a600d M
19 00 20pPOOCK020 KOMIEKMOPA CMOYHBIX 600 M
Scheme of the sewage system
20 Cxema (nr1am) KaHanu3ayuOHHOU CUCHEMbl
Width of the sewage pipe mm
21 Hlupuna xananuzayuounou mpyooi MM
Chimney N 1
22 Tpyoa Ne 1
Outgoing fumes m®
23 Obvem bIx00sue2o Obima M3
Velocity of outgoing fumes m/Sec
24 Cropocmb 8b1x00514e20 0blMa M/c
Temperature of outgoing fumes from the Chimney
25 Temnepamypa ovima Ha 8vlxo0e ux Komia C°
Internal diameter of the Chimney Mm
26 Brympennuii duamemp mpyoul MM
Chimney N 2
27 Tpyoa Ne2
Outgoing fumes m®
28 Obvem sbixoosauezo Ovima M
Velocity of outgoing fumes m/Sec
29 Cropocmpb 6bix00s1e20 Obima M/c
Temperature of outgoing fumes from the Chimney
30 Temnepamypa Ovima Ha 8bIX00E UX KOMAA C°
Internal diameter of the Chimney Mm
31 Buympennuii ouamemp mpyoul MM
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Boiler capacity Number of boilers
Average fuel consumption Amount and temperature of exhaust fumes

Internal diameter and height of the fume duct
(chimney)

A boiler operation hours per year

Total cost of fuel General data on water supply and sewage

Fig. 3. Customer technical audit

BEFORE INSTALLING AFTER INSTALLING

| > >

Expenditures on resources

Equipment repair costs Equipment repair costs

Expenditures on resources

Environmental payments Environmental payments

Fig. 4. Financial flows

S

provision on the saved provision on the contract du- other mandatory provi-
energy amount which is ration which is to be not less sions of performance
to be ensured by the than the time required to contracts as established
contractor upon the con- achieve the specified amount by the Russian Federa-
tract execution of saved energy resources tion law

Contractor

Fig. 5. Performance contract
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FINANCIAL OBLIGATIONS FOR
RESOURCES

) 2

ACTUAL ECONOMY FROM THE
SYSTEM INTRODUCTION

Analysis of the customer’ existing
infrastructure

Development and introduction of

energy-saving system

) 2

No production- or finance-related

risks for the company

Extension of energy-saving pro-
duction

Fig. 6. The system introduction algorithm

The system introduction synergetic
effect comprises:

- the consumed fuel economy
and, consequently, consumed energy
reduction from using the up-to-date
power-saving technologies amounts to
50-60%;

- an aggregate financial effect re-
sults from decreased costs of mainte-
nance and current repair, as well as
elimination of penalties (if any) for haz-
ardous air emissions:

- significant reduction of pollut-
ing emissions and carbon dioxide re-
lease into the atmosphere;

- considerable financial benefits
(given the adequate project capacity)
under international agreements and the
Kyoto Protocol procedures;

- the possibility of processing the
catchable exhaust into mineral fertiliz-
ers, entailing a further income.

3. FINANCE STRUCTURING

Project in caption finance structure
incorporates the components and bene-
fits as follows:

- delivery and installation of heat
recuperation complex on the temporary
import basis when supplier remains the
owner of energy-saving equipment for a

certain period of time;

- the ownership of energy-saving
equipment is transferred to customer
through a negotiated scheme of stage-
by-stage (e.g., within 2-3 years) pay-
ment by customer of both the equip-
ment cost and the amounts gained from
fuel saving;

- the costs (payment for the works
performed) of introducing the heat re-
cuperation system shall be financed
from future economy of financial re-
sources, so the customer actually bears
neither operational, nor financial risk
related to the project;

- the principal advantage of pilot
projects and financial technologies used
is in the possibility of ensuring to for-
eign partners of up to 100% project fi-
nancing, including the expenses on
manufacture, delivery, supervision and
warranty servicing of equipment

CONCLUSION

Implementation of energy-saving
programs results in:

- shaping a steady economy of
customer’s financial resources;

- providing a complete repayment
of costs incurred;

- funding the investment pro-
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grams with borrowed funds; - actual limitation of customer’s
- reduction and balanced split of ~ expenses with nominal payments for
project risks between investment pro- customs clearance documentation.

grams’ participants;
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AJL. CmupHOB

WHHOBAIIUM B SQHEPTETUYECKOM OTPACJIA

B cmamve ananuzupyemcs uHHOBAYUOHHBIU UHBECTMUYUOHHBIL NPOEKM, 8 OC-
HOBe KOMOPO20 NeXCUm peKynepayus meniosou suepauu. Aemop, npunumMasuiuli
yuacmue 8 e2o pazpabomke, nNoouepKugaem, umo YpOo8eHb PEeHmMAabeNIbHOCmU U
CPOKU OKYNAeMoCmu NpoeKmos 8 dHepeemuueckol Ompaciu Mo2ym He coomeem-
CMB0BAMb ONHCUOAHUAM UHBECMOPO8 U Kpeoumopos. Tem He MeHee, 8 MeHCOVHA-
POOHOU NPAKmMuKe UmMeemcs Onblm peaiu3ayuu SHepeemuyeckux npoeKmos, Komo-
pule, 3hhexmusHo pewas 3a0aqu 3Hepeocoepedicenuss U IKoa0cudecKue npooie-
Mbl, omeeyarom mpedo8aHUsIM QUHAHCOBLIX YUPEHCOeHUU U MO2ym Oblmb 0C)-
wecmenenvl be3 20Cy0apcmeeHHol GUHAHCOB0U noddepaicku. Hcnonvzosanvl as-
MOpCKUe cxemuvl U PUCYHKU.

Knrouesvie cnosa: sneprocOeperaroe TeEXHOIOINH, peKyepalus TenI0BON
HHEPrUH, CEPBUCHBIN TOTOBOP, BpEHBIE BHIOPOCHI B aTMOCHEDY .
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