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1 Executive Summary

ThIS report presents the results of the energy audIt carned out at the State Umtary
Enterpnse "Zvezda Pubhshmg and Pnntmg Company" (PPC) m March- May 1998 The
work was done m close contact wIth the management of the energy department and the
operatmg personnel of the company Experts from the energy efficIency laboratory of AO
Permenergo and the technical laboratory of the Gosenergonadzor enterpnse made an
Important contnbutIOn to thIS work

A graphIc representatIOn of the general structure of energy consumptIOn by the Zvezda
PPC IS given m Diagram 1 1, where the quantIty of different energy resources consumed
IS expressed as the power eqmvalent The mput data were the data on energy
consumptIOn m1997 The Diagram shows that the Zvezda PPC uses Just two types of
energy resources heat and electncity

Diagram 1 1 Energy Consumption Structure

Electricity
25%

Thermal Energy
75%
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Along wIth the energy consumptIOn structure, It IS very Important to know the structure
of payments for energy resources Dmgram 1 2 shows Zvezda's energy payment
structure, where fuel 011 accounts for the majorIty of payments Payments for thermal
energy make up 42% and for water supply - about 11 % (mcludmg water consumptIOn
and dIsposal)

Diagram 1 2 Energy Payment Structure

Water
11%

Heat
42%
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Based on the results on the energy audIt, the followmg energy efficIency measures can be
recommended

Table 1 Energy Efficiency Measures

x!! DescriptIOn Energy Savmgs Project Payback
Costs, Period,

GJ ths rubles rubles months
($US)

No-cost and low-cost measures
1 ElImInatIOn of the InefficIent use of 288 2,160 0 0

the hghtIng eqUIpment (350)
2 Replacement of the HWS pump 675 5,100 3,000 7

(835) (490)
3 InsulatIOn of pIpes In the heatIng and 3,710 137,828 6,920 1

HWS systems (22,595) (1,135)
HIgh-cost measures
4 InstallatIOn of hot water bOIlers -- 650,000 600,000 11

(106,560) (98,360)

TOTAL 3,8063 795,088 609,920 10
(130,342) (99,987)

The numbers In the TOTAL row reflect the general effect of the ImplementatIOn of all the
measures

The proposed measures make It possIble to decrease the total amount of energy
consumed In 1997 by 124% and to reduce payments for energy resources and water by
44% The proposed substantIal reductIOn In payments for energy resources Will result
from the InstallatIOn of two gas-fired hot water bOIlers on the terrItory of the enterpnse

Upon ImplementatIOn of the proposed energy efficIency measures, the enterprIse Will still
have much potential for energy saVIng PnmarIly, thIS has to do With the organIzatIOn of
efficIent work of energy-USIng eqUIpment, IncludIng lIghtIng and technologIcal
eqUIpment
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2 IntroductIOn

The energy audIt was carned out by a group of engmeers of the East-West Energy
Agency m Moscow as part of the project "Energy EfficIency and Market Reform Project
for RussIa"(Contract # CCN-0020-C-OO-152-00) The purpose OfthiS project was to
analyze the use of energy resources by the company and theIr cost, to IdentIfy places of
mefficient use and to develop a set of energy-savmg measures

Dunng Its VISIt to the company, the group obtamed a great amount of mformatIOn on the
power and technologIcal eqUIpment, operatmg condItIOns of the eqUIpment, the state of
the power supply dIstnbutIOn systems, etc These data were systematIzed to be presented
m thIs report

The data were collected by means of dIrect measurements, for example, capacItIes of
power-consummg eqUIpment, and also by means of calculatIOns based on deSIgn plans
and specIficatIOns and on mformatIOn supplIed by the operatmg personnel For dIrect
measurements, up-to-date portable mstruments of westem manufacture were used The
collected data were processed WIth the help of spreadsheets, whIch make data processmg
very fast and proVIde a graphIC representatIOn of results
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3 DeSCrIptIOn of the Enterprise and the TechnologIcal Process

3 1 General DeSCrIptIOn of the EnterprIse

The state umtary enterpnse "Zvezda PublIshmg and Prmtmg Company" IS located m the
CIty of Perm and IS one of the CIty'S leadmg book and nevvspaper producers The
company was establIshed m 1922

BesIdes the central terntory where the mam technologIcal lInes are located, the enterpnse
also has premIses m another part of the CIty the central warehouse and the cardboard
shop, whIch has not functIOned smce October 1997

The company owns a kmdergarten and a chIldren's summer camp

The types of products and monthly outputs m 1997 are gIVen m Attachment 1

Table 3 1 1 demonstrates changes m annual output and payroll m 1994 - 1997

Table 3 1 1 General Data

.N'!! Name Umtof 1994 1995 1996 1997
Measurement

1 Volume of serVIces mIllIon rubles 74530 16303 21038 25913
1 6 1

2 Output, mcludmg
2 1 Mam products

Newspapers ths 4-page 135600 113899 111538 144121
Cased books copIes 40223 13447 5665 3
Paperback books ths copIes 16463 1441 5 21368 14263

ths copIes 6242
22 AddItIOnal products

GraphIcs ths pnnts 5235 1 35682 92899 64306
Labels ths pnnts 15794 11220 31436 57954
MIscellaneous ths pnnts 4 3 7794 701 1

22848 13280
3 Payroll men 697 619 567 505

The table shows a conSIderable declIne m the output of all the products, except for
newspapers and graphICS, as compared WIth 1994 ThIs IS caused by a number of reasons,
partIcularly by stronger competItIOn at the pnntmg market, whIch stems from the fast
development of small pnntmg houses The Zvezda PPC IS a large enterpnse deSIgned for
senal productIOn of large sheet SIze publIcatIOns With Wide CIrculatIOn In the present
SItuatIOn, when the number ofpubhcatIOns grows but therr CIrculatIOn falls, Zvezda's
small-CIrculatIOn pubhcatIOns cost a httle more than SImIlar pubhcatIOns by small
pnntmg houses
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In recent years the company sWItched over from the labor-consumIng and obsolete
letterpress prIntIng to the modem method of offset pnntmg, whIch unproved the qualIty
ofpnntmg and substantIally reduced the cost of products

Table 3 I 2 demonstrates the product cost structure for 1997

Table 3 1 2 Product Cost Structure by Cost Element

x!! Cost Elements Share, %
1 MaterIal costs, mcludmg 324

Raw materIals 207
Heat 53
Electncity 64
Water 1 0

2 Labor costs 403
3 DeductIOns for SOCial needs 155
4 DepreciatIOn costs 60
5 Other expenses 57

TOTAL 100

3 2 DescrIptIOn of ProductIOn

3 2 1 DescrIptIOn of the EnterprIse's Shops

The chart of the enterprIse (see FIgure 3 2 1) shows the layout of the productIOn
premIses, the transformer substatIOns (TS), the compressor houses and the central heatmg
statIOn (CHS)
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Table 3 2 1 mdlCates the area of the enterpnse's mam bUIldmgs

Table 3 2 1 Area of the EnterprIse's Mam Departments

Xl! Departments Area, m./;

1 Pnnt shop 16,339
2 Pubhshmg block 5,987
3 Newspaper block 6,505
4 Underground garage 2,412

The mam technologIcal eqUipment IS concentrated m two bUIldmgs the newspaper shop
and the pnnt shop

On the ground floor of the prmt shop there IS a paper preparatIOn section, a mamtenance
and machme shop and a secondary matenals shop On the first floor there IS an offset
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pnntmg shop, on the second floor - a bookbmdmg shop, on the thIrd floor - a composmg
room, and on the fourth floor - an offset shop

In the publIshmg block, newspapers' editonal offices, admimstrative offices and servIce
rooms are located

In the newspaper shop, computer make-up IS done and newspapers are pnnted

All the shops, except for the newspaper shop, operate m one ShIft - from 800 to 1530 The
newspaper shop operates 24 hours a day the mamtenance teams work the first shlft,
whIle the second and thIrd ShIftS do pnntmg preparatIOn work and pnnt newspapers
Pnntmg takes place at mght, approxImately from 20°0 to 800, dependmg on the SIze of an
order

Table 3 22 demonstrates the use factor of the enterpnse's productIOn capaCItIes,
charactenzmg the operatmg condItIOns of each of the shops III 1997

Table 3 2 2 Use of ProductIOn Capacities m 1997

.Nl! Name of Eqmpment CapaCIty, Output, Use Factor
mIllIon prmts mIllIon prmts

1 Rehef pnntmg - total 38,0 1,8 4,7
mcludmg roll rotanes 25,4 0,0 0,0
flat-bed pnntmg machmes 12,6 1,8 14,3

2 Offset prmtmg 108,6 89,5 82,4
3 POG-168 newspaper rotanes 149,5 143,6 96,1
4 POG-60 newspaper rotanes 6,3 2,8 44,4

TOTAL 302,4 237,7 78,6

3 2 2 DeSCriptIOn of the TechnologIcal Process

The matenals used at the enterpnse mclude paper of dIfferent grades and varIOUS
matenals for prmtmg pamt, glue, bmder board, etc

FIgure 3 2 2 presents a slmphfied dIagram of the book productIOn technologIcal process
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Figure 322 Technological Process Diagram
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The enterpnse uses computer~basednewspaper compOSItIOn and make-up

Energy-usmg eqmpment IS used at all the stages of the technologIcal process Smce the
load curve of the entIre enterpnse IS mamly determmed by the load of the technologIcal
eqmpment, Attachment III provIdes a lIst of mam eqmpment by department

At the book productIOn stage and m the newspaper presses, compressed aIr IS used

Compressed aIr IS also used for blastmg and dearung the technologIcal eqmpment m
dIfferent sectIOns

Water consumptiOn for technologIcal needs IS qUIte small Water IS used for paper
mOIstenmg
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The bookbmdmg shop has a one-pump vacuum processmg system wIth a 7 5-kW dnve
The system IS sectIOnahzed, 1 e If one of the vacuum-usmg hnes IS Idle, the
correspondmg sectIOn ofthe vacuum pIpes can be dIsconnected from the mam lme m
order to aVOId losses

The enterpnse has an energy-mtensive pneumatIc transport system that servIces the
bookbmdmg, offset and prmtmg shops The purpose ofthe system IS to remove paper
trImmmgs that result from the cuttmg machmes' operatIOn The system conSIsts of 4
sectIOns that servIce dIfferent technoiogicalimes and machmes Each sectIOn has Its own
15-kW fans (see the Attachment III) The fans are sWItched on and offmanually from the
control desk located m the secondary matenals shop

12



4 CharacterIstIcs of Energy ConsumptIOn by the EnterprIse

4 1 DescnptlOn of EqUIpment and Operatmg CondItIOns of the Energy Usmg
Systems

Power Supply System

Power to the bmldmgs on the mam grounds of the PPC IS supplIed through two
transformer substatlOns (TS) TS-083 located m the prmt shop and TS-013210cated m the
newspaper block

Two 630-kVA transformers are mstalled at TS-083, and T8-0132 has two 560-kVA
transformers Each substatlOn IS powered from one transformer, whereas the other IS m
the energIzed stand-by mode

The substatlOns are eqmpped wIth reactIve power compensatlOn umts TS-083 has three
capacItors WIth a total capacIty of345 kVAr One of the umts (144 kVAr) has an
automatIC sWItchmg devIce ReactIve power IS controlled manually by sWItchmg on or
off stages of the capaCItor banks The operatmg personnel of TS-083 sWitch on the
capaCItors at the begInnmg of a ShIft and SWItch them off at the end

The capaCItors at the TS-0132 have a total capaCIty of43 kVAr The umt operates 24
hours a day

The TS-083 supplIes power to the pnnt shop The other facIlItIes - the newspaper shop,
the publIshmg block, the CHS and the garage - are powered from TS-0132

For metenng actIve and reactIve power, at the transformer substatlOns there are electrICIty
meters SA4U-I672M and SR4U-I673M Because of dIfferent electncity rates, the
enterpnse keeps separate accountmg of power consumptlOn by the canteen and by the
electrIC boIler for hot water preparatlOn (whIch IS used m the summertIme for hot water
supply) accordmg to the CA4U-I672M meters

Electncity consumed by the subcustomers - the chIldren's summer camp, the
kmdergarten and others - IS measured wIth the mstalled meters

Lightmg

The shops are lIghted wIth dIfferent types of lamps The followmg lamps are used m the
productlOn shops LB-40, LB-20, LDT-40 and LDT-80 There are no mcandescent lamps
at the enterpnse Table 4 1 shows the total capaCIty of the mstalled lIghtmg fixtures by
department
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Table 4 11 Installed Llghtmg Load of the Departments

I N!! I Department I Lamp Type I Capacity, kW I
1 Recycled matena1 shop NSP-60, NSP-200, DRL-250 409
2 Offset shop LB-40, LB-80 472
3 BookbIndIng department LB-40, LB-80 200
4 ComposIng room LB-40, LB-80 348
5 Newspaper shop LB-40, LB-80 3986
6 Underground garage LB-40, LB-80 48
7 Pubhshmg block LB-40, LB-80 ;::;; 100*

TOTAL ;::;; 250

* - SInce the data were not aVailable, the number was obtamed through analysIs of
consumed capacIty

The general hghtIng system In the shops IS sectlOnahzed by row Most of the machInes
have IndIVIdual hghtmg

AIr Supply System

The technologICal hnes m the offset, bookbmdmg and newspaper shops use compressed
air The enterpnse has two compressor houses located m the offset and newspaper shops
The air supply system of the newspaper IS connected wIth the air supply system of the
prInt shop by means of an aIr duct In normal operatIOns, the hnk IS not used

Table 4 1 2 gIves a lIst of the mstalled air compressors

Table 4 1 2 List of Air Compressors

Compressor Installa- No of Cafaclty, Pressure, Drive CoolIng
Type bon umts m/mm kgs/cm2 Capacity, System

kW
Compressor house ofthe prmt shop
1 4V-Ul-5/9M2 1985 1 50 9 37 aIr
2 KSE-5M 1979 1 50 8 40 aIr
3 1-VV-10/8 1965 1 100 8 50 water
Compressor house ofthe newspaper block
1 S416-UHL-4,2 1991 1 1 0 8 10 aIr
2 155-2 1970 1 1 0 4 1,5 aIr
3 E-3500 1965 1 1 75 9 22 au
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At the outlet of the pnnt shop's compressor house there are 3 receIvers, 7 m3 each Au
pressure m the system IS 5-6 5 atm When the pressure becomes hIgher, a rehefvalve
shuts Only one compressor of the C416-UHL-4 2 type has an automatIc sWItch that
responds to pressure m the au supply system When the POG newspaper press IS m
operatIOn, eIther the C416-UHL-4 2 or the E-3500 compressor IS sWItched on

In normal operatmg condItIOns, the pnnt shop's au demand IS met by the 4B-UI-5/9M2
compressor alone The compressor IS sWItched on at the begmmng of a ShIft and sWItched
off at the end

VentllalIOn System

Smce the technologIcal processes at pnntmg plants reqUIre very good ventIlatIOn, the
enterpnse's shops have a powerful system of exhaust and forced ventilatIOn

The exhaust ventl1atIOn system conSIsts of about 250 fans The ventIlatIOn system IS
SWItched on and off at the begmmng and at the end of a ShIft accordmgly

It should be mentIOned that the mtroductIOn of the computer technology at the enterpnse
has ehmmated the need for a great amount of ventIlatIOn eqUIpment

The ventIlatIOn system m the newspaper shop operates m three ShIftS

The forced ventilatIOn system IS adjusted to the temperature of the aIr commg out of the
aIr heaters

Heat Supply System Heatmg, VentllatlOn and Hot Water Supply (HWS)

Heat IS supphed from the heat-supply system to the central heatmg statIOn (CHS) where
there IS an electromagnetic heat recorder complete WIth electromagnetIc flow meters
(Ens VT-I00) mstalled on the straight and return hnes and With a energy controller (IM­
2300)

SInce the heat recorder was Installed m September 1996, heat costs have decreased by
nearly 50%

Heat IS used for heatIng, ventIlatIOn and hot water supply BOIlers for warmIng up
heatIng-system water are mstalled In the CHS, whIch IS located In a separate bUIldIng on
the maIn grounds of the enterpnse

To ensure water cuculatIOn, the system has two K90/55 pumps, whIch, as a rule, operate
sImultaneously The water flow rate is 90 m3/hour, head - 55 m, the dnve's capacIty­
15kW

There IS no IndiVIdual heatIng load control m separate bUIldmgs or rooms, WhICh
dimimshes the effectIveness of qualIty control at the boIler
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Water IS fed to the aIr heaters of the forced ventIlatIOn system from the heatmg CIrCUIt

In the summertIme, heat IS used only for the HWS purposes

Water for the HWS system IS supplIed from the CIty water pIpelInes WIth cold water
mtake pumps From the pump, a portIOn of cold water for the HWS system goes to the
HWS boIler and then to the customer The bOIlers do not have automatIc controls

Water Supply

The enterpnse takes CIty water for ItS needs WIth a K-45/30 pump that ensures the
reqUIred head to supply water to the multI-storey bUIldmg of the pubhshmg block The
water flow rate IS 45 m3/hour, head - 30 m, the dnve's capacIty - 11 kW There are no
automatIc controls The operatIng personnel SWItch on the pump at the begInnmg of a
ShIft and SWItch It off at the end

Payments to the water supplymg organIzatIOn are effected accordIng to the meter
readmgs Waste IS pIped by gravIty
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4 2 AnalysIs of Energy Consumption and Costs

The Zvezda PPC uses thermal energy, electncity and water

Table 4 2 1 demonstrates changes m energy consumptiOn by the enterpnse m 1994-1997

Table 4 2 1 Energy ConsumptIOn III 1994 - 1997

Energy Sourcec Units of 1994 1995 1996 1997
Measurement

Heat Gcal No data No data 10,479 5,754
Electncity MWh 3091 2519 2723 3288
City water mJ No data No data 33920 32191

The considerable declme m thermal energy consumptiOn m 1997 results from the
mstallatiOn of a heat recorder at the CHS

The table m Attachment II proVides data on energy consumptiOn by the shops m 1997 by
month

Bar chart 4 2 1 demonstrates energy consumptiOn related to output m 1997 Energy
consumptiOn and output are expressed m conventiOnal umts, as agamst January 1997
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Bar Chart 421 Energy Consumption Related to Output In 1997
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Table 4 2 2 below shows the old tanffs for energy resources that were effectIve In 1997
and the new tanffs that took effect m March 1998 The analysIs of the energy efficIency
measures' effectIveness IS based on the new rates

Table 422 Energy Resource Tanffs III 1997-1998

IN!! Energy Source Umt Tanff, rubles

!
1997 From 03011998

1 Electncity
basIc rate kW 66 69,1
addItional rate kWh 0192 0,2703

2 Heat Gcal 137 15565
3 CIty water

consumptIOn m3 396 396
dIscharge m3 2324 232

Table 4 2 3 provIdes data on the total energy consumptIOn m 1997 expressed In the power
eqUivalent umts

18



Table 4 2 3 Energy ConsumptIOn and Payments III 1997

Energy Source Umt Consump- Energy Cost
tlOn

GJ 0/0 ths rubles %
Heat Gcal 5,485 22,9646 752 75145 41 8
Electncity MWh 2101,7 7,566 1 248 8539 476
CIty water ths m j 32,191 -- -- 1902 106
Total 30,5307 100 1,7956 100

Diagrams 4 1 and 4 2 below demonstrate the structure of energy consumptIOn expressed
In the power eqmvalent and the structure of payments for energy resources used by the
mam faCIlItIes of the enterpnse

-------~~~~~~~----

Diagram 4 1 Energy Consumption Structure

ElectriCity
25%

Thermal Energy
75%

As the dIagram shows, electncity accounts for 62% of the payments for energy resources
Accordmg to Its agreement WIth the power supplIer - Permenergo, the enterpnse pays for
electncity at a two-part tarIff The Permenergo personnel estImate monthly declared
capaCIty on the baSIS of the enterpnse's electncity consumptIOn accordmg to the eXIstmg
methodology Payments for reactIve power consumed are charged when the establIshed
quota IS exceeded Along With the above payments, the Zvezda PPC pays for losses m the
hIgh-voltage transmISSIOn hne and III the transformers owned by the enterpnse

Diagram 4 2 represents the structure of payments for electncity
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Diagram 4 2 Energy Payment Structure

Water
11%

Heat
42%

The maIn load at the enterpnse IS the lIghtIng eqmpment

Thermal energy accounts for nearly 42% of the payments for energy resources The
enterpnse uses heat for heatIng, HWS and ventIlatIOn

Water accounts for a small portIOn of the payments (11 %) The reason IS that no water IS
used for technologIcal needs
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5 Energy EfficIency Measures

5 1 Results of Measurements Taken at the Enterprise

In the analySIS of power consumptlOn, power recorders, Energy and Elite, and a Fluke
multI-meter were used For the purposes of the energy audIt, power recorders were set on
the two electncity meters AdditlOnally, m order to obtam a dally load curve, analogous
mstruments were mstalled at the feeder of the lIghtmg and ventllatlOn loads m the prInt
shop, at the feeder of the loads m the pubhshmg block and the POG168 newspaper
presses as the largest loads m the newspaper shop The obtamed load curves are gIven m
Attachment IV Parallel to the recordmg of the load curve With the Energy and ElIte
loggers, once-only measurements of power consumed were taken at the maJonty of the
functlOmng loads m order to put together an energy balance of the enterpnse

FIgure 5 1 1 demonstrates the enterpnse's load curve on May 18-19, 1998, whIch was
obtamed by addmg up power consumptlOn at both transformer substatlOns The separate
load curve of each TS are shown m Attachment IV

FIgure 511 Aggregate Load Curve on May 18-19, 1998
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Based on the measurement results, an energy consumptlOn balance of the enterpnse was
put together Please not that the measurements were taken when the heatmg season was
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over and the forced ventIlatIOn system and the heatmg system pumps were not
functIOmng

Table 5 1 1 Energy Balance

N!! Load ElectrICIty ConsumptIOn,%

1 Lightmg 436
Pnnt shop 18
PublIshmg block 129
Newspaper block 78
Garage 49

2 Heat Supply, mcludmg 25
Hot and cold water supply pump 25

4 Technology, mcludmg 27
Offset shop 135
Newspaper shop 49
Bookbmdmg department 62
Mamtenance shop 1 2
Composmg room 1 2

5 VentIlatIOn 25
6 AIr Supply 63
7 OutsIde loads and losses 1 7

TOTAL 836

AIr Supply System

Dunng the energy audIt, an expenment was held to IdentIfy leakage m the compressed aIr
dIstnbutIOn system of the pnnt shop At the end of a workmg ShIft, when all the
compressed air serVIces stopped functIOnIng, a pressure of 6 5 atm was applIed m the
system Dunng the control tIme penod, the pressure m the system was fallIng After that,
the compressors were started, and the pressure m the system was restored Accordmg to
the compressors' workmg tIme, the volume ofleakage m the control tIme penod was
determmed Durmg the expenment, the entIre compressed air system was exammed (the
gate valves of the separate dIVISIOns were open - these are the operatmg condItIOns of the
first ShIft)

22



Date 15 Apnl1998
TIme 1540

# SectIOn of the Control Pressure Workmg Leakage
system tIme, mm fall m the tIme of the m"' %*

system compressors
mm

atm
1 EntIre system (the 4 2 1 233 11 65 337

first ShIft)

-1<- Leakage m per cent was calculated m the followmg way
the ratIo of the leakage m m3 (11 65) to the total amount of au consumed dunng the
expenment tIme (633 mm) at the rated capacIty of the compressor (5m3/mm)

Dunng the vIsual exammatIOn of the compressed alr dIstnbutIOn system, leakage was
detected m the lockmg fittmgs of the au ducts and of the end-use servIces connected to
the system

The alr temperature m the dIscharge hne IS 120°C

Heatzng System

The vIsual exammatIOn and the measurements taken sho\\-ed the absence of msulatIOn
coatmg on large sectIOns of the heatmg and hot water pIpes The total length of the un­
msulated pIpes IS about 1170 meters, whIch leads to substantial heat losses The data on
the locatIOn, dIameters and temperature of the naked sectIOns of the pIpes are gIven m
Attachment VI

At the tIme of the energy audIt, the heatmg system was sWitched off because the heatmg
season was over

Hot Water Supply (HWS) System

In order to IdentIfy the dally water consumptIOn profile, a Panametncs ultrasomc flow
meter was used FIgure 5 1 3 demonstrates a dally water consumptIOn curve
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FIgure 5 1 3 Water DIscharge for HWS Needs on May 18-19, 1998
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Datly water dIscharge was about 41 m3

Dunng the measurement penod, the readmgs of the cold water meter were regIstered
Datly cold water consumptIOn was 101m3

5 2 PossIble Energy-Savmg Measures

The survey and mstrumental measurements have revealed possIbIlIties for Improvmg
energy effiCIency at the enterpnse

Llghtzng System

The mam electnc loads at the enterpnse are the lIghtmg fixtures Better control and a
system of measures to elImmate the non-effiCIent use of the lIghtmg eqUIpment WIll make
It possIble to substantially reduce electncity costs The economIC effect of the
recommended energy-savmg measure (#1) does not fully reflect all potential energy
savmgs m the hghtmg system, because the mput data mc1ude the results of the vIsual
exammatIOn of only one block (the prmt shop), where we revealed unJusttfied use of
hghtmg fixtures WIth a total capaCIty of 4 kW

Alr Supply System
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The aIr compressors account for nearly 6% of all energy consumed by the enterpnse,
though compressed air demand IS not hIgh The bIg energy consumptIon by the
compressors IS explamed by the fact that the compressor wIth a capacIty of 5 m3from
works non-stop dunng a whole ShIft Smce the compressor capacIty cannot be adjusted,
excess aIr IS from tIme to time released Into the atmosphere Even If the leakage revealed
dunng the survey IS elImmated, thIS WIll not save energy unless the compressor IS
changed To achIeve consIderable energy savmgs m the au sUfply system, a new
compressor wIth a WIde control range and a capacIty of3-4 m fmm, but due to the small
use factor of the compressor, the compressor SubstItutIOn project Will have a rather long
payback penod Yet, upon a more careful analysIs of the operatmg costs relatmg to the
eXlstmg compressor, we can recommend a SubstItutIon of a modem spIral compressor

There IS another optIon to reduce electnclty consumptIOn for air productIon use of the
small compressors mstalled m the shops, whIch supply compressed air to separate unItS
and whIch are currently eIther out of servIce or used as a backup In the bookbmdmg
department, where the mam compressed air servIces are located, a new small compressor
to supply compressed air to a few technologIcal unItS may be reqmred The proposed
decentralIzatIOn of the aIr supply system WIll make It possIble to aVOId leakage m the
dlstnbutlon system and to coordmate the operatIon of the compressors and the
compressed air servIces to a maXImum possIble extent

Pneumatic Transport System

There IS a posslblhty to reduce energy consumption m the pneumatic transport system At
present, the fans operate durmg a whole ShIft, mcludmg lunch breaks, whIle the
eqUIpment that the system servIces stands Idle The system could be operated more
effiCIently If the fans were automatIcally sWItched on and off when the technologIcal
eqmpment was started and stopped

VentllatlOn System

One of the optIOns to reduce the enterpnse's ventilatIOn heat load IS to use exhaust aIr
heat for warmmg up mcommg au After analyzmg the operatmg condItIons of the exhaust
and forced ventIlatIOn systems, we selected the largest eXlstmg exhaust ventIlatIon
systems, whose heat could be used for warmmg up mcommg air on the baSIS of
specialIzed heat exchange eqUIpment (see Attachment V) As a result, we exammed
optIOns provldmg for the mstallatlon of heat exchangers m the air pIts m the nght and left
wmgs of the prmt shop In the left wmg, 104,445 m3/hour of exhaust au were to be used
to warm up 74,960 m /hour of mcommg aIr The numbers for the nght wmg were 56,290
m3/hour of exhaust air and 67,280 m3/hour of mcommg aIr ProvIded the temperature of
exhaust aIr IS 16°C, one thousand CUbIC meters of au cooled down to 6°C (steam
condensatIOn heat not mcluded) can generate about 3 5 kW ofthermal energy Our
calculatIOns prove that the mstallatiOn of heat exchangers Will result m annual savmgs of
672 MWh or 580 Gcal, whIch under the eXlstmg heat tarIffs IS equal to 90,300 rubles
($14,800) DespIte the great energy and money savmgs, thIS measure has a long payback
penod due to great capItal costs (about $120,000) mvolved m the mstallatIOn of
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expenSive foreign heat exchange eqUipment The implementatiOn of this project can be
economically Justified when the market offers cheaper Russian eqUipment

Heat Supply System

With relatively small heat consumptiOn at the enterpnse, the share of payments for
thermal energy is rather big because of high tanffs for heat To reduce payments for heat,
we suggest the mstallatiOn of two fully automatIc gas-fired hot-water bOIlers, whIch WIll
completely satISfy the enterpnse's demand for heat needed for heatmg, ventIlatIOn and
HWS The boller capaCIty was selected on the baSIS of the heat consumptiOn data for
1997 The mstallatiOn of new bOilers WIll not reqUire any cardmal changes m the heat
supply system, whIch reduces the total project costs The economIC analYSiS of the project
shows that the discounted payback penod is less than two years (see Attachment VII),
provmg the advisabihty of the project ImplementatiOn To determme the senSItivIty of the
project to pOSSible mcrements m capital costs and to changes m operatmg cost reductiOn,
we carned out an analYSiS, which is gIVen m Attachment VII

Heat msulatiOn of the distnbutiOn pipes of the HWS and heatmg systems can bnng about
conSIderable savmgs (see Project 3)

Takmg mto conSideratiOn that the bUildmgs of the enterpnse have a great number of
wmdows, we recommend laggmg the wmdows m the adrmmstrative offices and the
servIce rooms to reduce heat losses through the wmdow opemngs Accordmg to our
estimate, thiS measure can reduce the total heat losses m the bUildmgs

The eXIstmg system of water supply to the productIOn and admimstrative bUlldmgs has
great potential for electncity savmgs through changmg the cold and hot water pumps
The measurements taken show that the maXImum daily hot water dIscharge does not
exceed 8 m3/hour However, on the hot and cold water supply hne there is a KM45/30
pump WIth a capaCIty of 45 m3/hour The pump IS needed because the pressure In the CIty
water pipelInes IS not enough to supply water to the multi-storey pubhshmg block The
substitutIOn of a smaller pump proposed In Project 2 may not be the best optiOn, and the
mstallatIOn of a small pump directly m the pubhshmg block needs to be exarmned ThIs
optIOn can save about 35 thousand kWh of electncity a year
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5 3 Recommended Energy Efficiency Measures

Project 1

ElImInation of the IneffiCient Use of the LightIng Equipment

1 Savmgs
Annual electnclty savmgs 8,000kWh 2,160 rubles ($350)
Total savmgs 2,160 rubles ($350)

2 Costs
Total costs orubles ($0)

3 Payback penod

RecommendatIOns
To ehmmate the mefficlent use of the hghtmg eqmpment

DescriptIOn
Currently, the enterpnse mefficlently uses the llghtmg eqmpment dunng lunch breaks
and dunng the second ShIft SWltchmg the lamps off at lunchtime and usmg mdlvldual or
sectlOnallzed llghtmg m the productlOn shops (especially dunng the second sillft) wIll
lead to substantial reductlOn m electnclty costs

Expected saVIngs

Under the eXlstmg electnclty rate, the expected annual savmgs of 8,000 kWh are
eqUivalent to 2,160 rubles ($350)

Investment reqUIrements

ThIs measure IS not capital-mtensive

ImplementatIOn schedule
The project can be Implemented Immediately

Techmcal risks related to changes In the qualIty or quantity of products
In thIS project there are no such rIsks

Input data and calculatIOns

The VISUal mspectIOn of the prmt shop revealed the use of exceSSIve lIghtmg eqmpment
With an aggregate capaCIty of 4 kW RatIOnal lIghtmg arrangements wIll save about 8,000
kWh of electncity a year
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PrOject 2

Replacement of the HWS Pump

1 Savmgs
Annual electncity savmgs 18,750 kWh 5,100 rubles ($835)
Total savmgs 5,100 rubles ($835)

2 Costs
Pumpumt 3,000 rubles ($490)

Total costs 3,000 rubles ($490)

3 Payback perIod

RecommendatIOns
To replace the pump m the cold and hot water supply system

DescrIptIOn
To decrease hot and cold water dIscharge, we suggest the substitutIOn of a .K20/30 pump
for the eXIstmg KM-45/30 pump The dIsmantled pump can be used m another place

E"'{pected savmgs
Under the eXIstmg electrICIty rate, the expected annual savmgs of 18,750 kWh are
eqUIvalent to 5,100 rubles ($835)

Investment reqUIrements
The cost of a pump With a motor IS about 3,000 rubles ($490) (mcludmg VAT)

Payback
The payback penod wIll be 7 months The scale of the project does not reqUIre an
estImatIOn of the mternal rate of payback

ImplementatIOn schedule
The project can be Implemented Immediately

Techmcal riSks related to changes m the qualIty or quantity of products
In thIS project there are no such rIsks

Input data and calculatIOns
The SubstItutIOn of a smaller capaCIty pump for the eXIstmg HWS pump wIll reduce
electncity consumptIOn by 18,750 kWh a year, WhICh under the eXIstmg electncity rates
WIll be equal to 5,100 rubles ($835) The selectIOn of a new pump was based on the
results of measunng dally hot and cold water consumptIOn The electrICIty savmgs were
estImated on the baSIS of the measurements of capaCIty consumed by the pump
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PrOject 3

InsulatIOn of the Hot Water PIpelInes and the Hot Water Tank

1 Savmgs
Annual heat savmgs
Total savmgs

8855 Gcal 137,828 rubles ($22,595)
137,828 rubles ($22,595)

2 Costs (VAT mcluded)
Mmeral wool and asphalt sheathmg paper
InsulatlOn assembly
Total costs

3 Payback penod

4,320 rubles ($708)
2,600 rubles ($427)
6,920 rubles ($1,135)

RecommendatIOns
InsulatlOn of the unmsulated dIstnbutIOn pIpes m the heatmg and HWS systems

DeSCrIptIOn
To reduce heat losses from the umnsulated sectIOns of the dIstnbutIOn pIpes and the
lockmg fittmgs, whIch WIll save 8855 Gcal ofheat

Expected savmgs
Under the eXIstmg heat tanffs, the expected savmgs of 885 5 Gcal of heat are eqUIvalent
to 137,828 rubles ($22,595)

Investment reqUIrements
About 10m3 of mmeral wool WIll be reqUIred for the msulatIOn of the unmsulated
sectlOns of the heatmg and HWS pIpes WIth a total length of 1170 meters The estImated
cost of msulatIOn matenals (mmeral wool and asphalt sheathmg paper) and of assembly
works IS 6,920 rubles ($1,135), mcludmg VAT

Payback
The payback penod WIll be 1 month The scale of the project does not reqUIre an
estlmatlOn of the mternal rate of payback

ImplementatIon schedule
The project can be Implemented Immediately

Techmcal rISks related to changes m the qualIty or quantIty of products
In thIS project there are no such rIsks

Input data and calculatIOns
The mput data mcluded the measurements of the length, dIameter and temperature of the
surface of the umnsulated pIpes m the heatmg and HWS systems (see Attachment VI)
The total heat losses from the unmsulated pIpes are 1634 kW
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The economiC InSUlatIOn thIckness for such pIpes IS about 30 mm When InSUlatIOn IS In
place, losses through the Insulated pIpes WIll be about 227 kW

Thus, InSUlatIOn WIll save about 1407 kW, whIch IS 1 0297 MWh a year or 8855 Gcal
or, In terms ofmoney, 137,828 rubles ($22,959)

CalculatIOns of heat losses through the umnsulated sectIOns of the pIpes and
determInatIOn of the economIC InSUlatIOn thIckness were based on reference tables
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Project 4

InstallatIOn of Hot Water BoIlers

1 Savmgs
Total money savmgs

2 Costs (VAT mcluded)
InstallatIOn and contract superVlSlon of the bOllers
Total costs

3 Payback peflod

650,000 rubles ($106,560)

600,000 rubles ($98,360)
600,000 rubles ($98,360)

RecommendatIOns
To mstall two hot water bOllers manufactured by the Buderus company m the central
heatmg statIOn

DeSCriptIOn
To reduce annual expendItures on purchasmg heat from the CIty heatmg system, we
suggest the mstallatIOn of hot water bOllers m the CHS

Expected savmgs
Under the eXIstIng heat tarIffs, heat generatIOn by the enterpnse's hot water bOllers WIll
save about 650,000 rubles ($106,560)

Investment reqUIrements
CapItal costs mvolved m the mstallatIOn of two 1 6-MW hot water bOllers, theIr
assembly, adjustment and addItIOnal eqmpment mstallatIOn (mcludmg a stack) are about
6000,000 rubles ($98,360) ThIS sum mcludes expenses on gas supply arrangements

Payback
The payback penod WIll be 11 months The project evaluatlOn accordmg to the net
present value method and the senSItIVIty analySIS are gIven m Attachment VII

ImplementatIOn schedule
The project can be Implemented ImmedIately

Techmcal riSks related to changes In the qualIty or quantIty of products
In thIS project there are no such nsks

Input data and calculatIons
The annual heat consumptlOn for heat supply to the mam grounds m 1997 was 5,485
Gcal In the 1998 pnces for heat from the CIty heat supply system, thIS makes up 850,175
rubles
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When Imported hot water bOIlers (for example, bOIlers of the Buderus company) are
Installed, annual costs Involved In generatIng so much thermal energy WIll be 200,000
rubles ThIS amount Includes payment for gas - 190,000 rubles and annual maIntenance
costs - 10,000 rubles

32



Attachment 1 Zvezda ppe's Output III 1997

01 Product Type

I
Umt Jan Feb Marc Apr May June July Aug Sept Oct Nov Dec 3a rOA

h
1 4-page newspapers, ths 9,392 10,132 10,797 2,444 11,783 11,109 11,732 11,626 11,963 14,626 13,868 14,647 144,121

sheet Size A-2 copies
2 Books
21 cased ths 914 318 850 540 920 629 2030 1506 1285 2321 1737 1213 14263

copies
22 paperback ths 838 510 164 484 803 480 480 588 869 433 141 452 6242

copies
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Attachment II Fuel and Energy ConsumptIOn by Zvezda In 1997

N!! Energy Source Umt Jan Feb March Apr May June July Aug Sept Oct Nov Dec Annual

I ElectricIty

1 paid capacity kW 276 535 483 267 258 547 530 500 438 439 469 469 --
tanff rub/kW 66 66 66 66 66 66 66 66 66 66 66 66 --
payment for 1997 ths rubles 18216 35310 31878 17622 17,028 36102 34980 33,000 28908 28974 30954 30954 343,926

2 electnc energy

21 Pnnt shop MWh 95 107 72 65 77 50,101 75 76 99 69925 12628 133651 1045958

22 Publishing block MWh 3165 42079 34372 3218 34001 4492 42926 36349 42103 24809 43107 53935 462,431

23 Newspaper block MWh 30 33 25 24 22 16 27 27 26 18 48 41 337,00

24 Garage MWh 6 5 6 6 5 5 6 6 4 6 4 4 63,00

Payment for Items 2 1-2 4 ths rubles -- -- -- -- -- -- -- - -- -- -- -- 366,41

25 EPZ 100 MWh -- -- -- -- - -- -- -- -- -- -- -- 29,316

Payment for Item 2 5 ths rubles -- -- -- -- -- -- -- -- -- -- -- -- 24,100

26 Canteen MWh -- -- -- -- -- -- -- -- -- -- -- -- 164,000

Payment for Item 2 6 ths rubles -- -- -- -- -- -- - -- -- - -- - 49,690

Mam grounds" MWh 162,7 187,1 137,4 127,2 138 116 151 145,3 171,1 118,7 221,4 232,59 2101,705

Payment for mam grounds ths rubles -- -- -- - -- -- - -- -- -- -- -- 440,183

27 Paperboard shop MWh 2 2 2 2 2 2 2 2 1 1 1 1 20,00

28 Central warehouse MBl'-! 85 60 30 15 120 90 110 38 82 15 30 25 700,00

Payment for Items 2 7-2 8 ths rubles -- -- -- -- -- -- -- -- -- -- -- - 218,16

Industrial area" MWh 249,7 249,1 169,4 144,2 260 208 263 185,3 254,1 134,7 252,4 258,59 2821,71

Payment for mdustrlal ths rubles -- -- -- -- -- -- -- -- -- -- -- -- 658,34
area

29 Kindergarten MWh 7 8 7 6 8 6 4 6 5 7 7 6 77,00

210 Health center summer camp MWh 15 10 19 8 50 65 68 128 86 116 50 20 343,00

Payment for Items 2 9-2 10 ths rubles -- -- -- -- -- -- -- -- -- -- -- -- 163,80

211 Subcustomers MWh -- -- -- -- -- -- -- -- -- -- -- -- 466,30

34



Payment for Items 2 11 ths rubles - - -- -- - -- -- -- -- -- -- 81,36

TOTAL MWh 295.2 312,6 229,7 201,2 339,8 303,3 348.6 338,0 369,7 306,2 326,0 337,5 3708,01

TOTAL PAYMENT ths rubles -- -- -- -- -- - - -- -- -- -- -- 903.79
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N2 Energy Source Umt Jan Feb March Apr May June July Aug Sept Oct Nov Dec Annual

3 Transformer losses MWh 788 804 747 757 786 767 79 7,58 790 752 7,93 8,12 93,40

tanff rubles! 076 075 065 065 084 077 080 072 079 067 0,71 0,71
kWh

nnaTa ths rubles 602 599 488 489 660 587 632 545 621 5,07 563 575 68,68

transmission losses MWh 046 058 044 050 038 044 047 048 050 047 0,58 040 5,68

tanff rub!kWh 0192 0192 0192 0192 0192 0192 0,192 0192 0192 0192 0192 0,192

ths rubles 009 011 008 0,10 007 008 009 009 010 009 0,11 0,08 1,09

4 Reactive power kVAr!h 62970 82650 67860 67860 67860 67860 67860 67860 67860 67860 67860 67860 824220
consumptton
Total for electriCIty ths rubles -- -- -- -- -- -- -- - -- -- -- -- 853,88
Main grounds
Industrial area ths rubles -- -- -- -- -- -- -- -- -- -- -- -- 1072,04

Enterprise ths rubles -- -- -- -- -- -- -- - -- -- -- -- 1317,49
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N!! Energy Source Umt Jan Feb March Apr May June July Aug Sept Oct Nov Dec Annual

II Heat - enterprise Gcal 1942 1255 967 679 160 48 26 62 154 623 1138 1236 8290

Pnnt shop Gcal 700 4550 2860 2200 630 160 80 220 600 1890 3740 4760 2869

Publishing block Gcal 257 167 1050 810 230 60 30 80 22,0 690 1370 1740 10520

Newspaper block Gcal 279,00 18100 1140 880 250 60 30 90 240 750 1490 1890 11420

Garage Gcal 10300 6700 420 330 90 20 1 0 30 90 280 550 700 4220

Heat - mam grounds Gcal 1339,0 870,0 547,0 422,0 120,0 30,0 15,0 42,0 115,0 361,0 715,0 909,0 5485,0

tanff rub/Gcal 137 137 137 137 137 137 137 137 137 137 137 137 1370

Payment - mam grounds ths rubles 183,4 119,2 74,9 57,8 16,4 4,1 2,1 5,8 15,8 49,5 98,0 124,5 751,4

Paperboard shop Gcal 6000 4000 250 180 50 1 0 20 30 40 160 320 420 2480

Central warehouse Gcal 38700 21000 2680 1510 00 00 00 00 00 1510 2700 2850 17220

Kindergarten Gcal 156 135 127 88 35 17 9 17 35 95 121 0 8350

Payment - enterprise ths rubles 266,054 -- -- -- -- - -- -- -- -- -- -- 1030,610

III City water m" 3161 2857 2951 3300 3131 3091 2913 2774 2955 3676 3673 2930 37412,0

Pnnt shop m" 1398 1265 1273 1419 1281 1307 1249 1165 1229 1517 1531 1196 15830 a
Publlshmg block m" 512 464 467 520 469 479 458 427 450 556 561 438 58010

Newspaper block m" 557 504 507 565 510 521 497 454 489 604 610 476 63040

Garage m" 207 186 188 209 189 193 185 172 183 223 226 178 23390

Paperboard shop m" 164 49 16 17 27 26 22 31 44 44 46 43 529 a
Central warehouse m" 33 103 79 162 248 161 107 84 112 92 95 112 1388 a
Kindergarten m" 290 286 421 408 407 404 395 431 448 640 604 487 52210

Water - mam grounds m" 2674 2419 2435 2713 2449 2500 2389 2228 2351 2900 2928 2288 30274,0

tanff for consumption rub/m" 396 3 96 3 96 396 3,96 3 96 396 3 96 396 3,96 396 3 96 3 96

payment - main grounds rubles 10589 9579 9643 10743 9698 9900 9460 8823 9310 11484 11595 9060 119885

payment - enterpnse rubles 12518 11314 11686 13068 12399 12240 11535 10985 11702 14557 14545 11603 148152

tanff for dIscharge ruble/m" 2 324 2324 2,324 2 324 2 324 2,324 2 324 2324 2,324 2,324 2 324 2324 2 324

payment - main grounds rubles 6 214 5622 5659 6 305 5 691 5 810 5552 5178 5464 6740 6 805 5317 70357

payment - enterpnse rubles 7346 6640 6858 7669 7276 7183 6770 6447 6867 8543 8536 6809 86945
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II

total - mam grounds ths rubles 16,80 15,20 15,30 17,05 15,39 15,71 15,01 14,00 14,77 18,22 18,40 14,38 190,242

total - enterprise ths rubles 19,86 17,95 18,54 20,74 19,68 19,42 18,31 17,43 18,57 23,10 23,08 18,41 235,097
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Attachment 3 List of Mam Energy-Usmg EqUIpment by Department

OFFSET SHOP

Xl! Name of EqUIpment No of InstallatIOn Installed Drive
nn umts capacity, capacity,

kW kW

1 Proofpnntmg press KB-123-64 1 1983 35 1 5
2 Proofprmtmg press KF-123-G4 1 1986 35 1 5
,.,

Broadsheet assemblmg machme 1 1987 7 no dataj

, Kuromat"

4 "Rotory" 1 1975 56 no data
5 GI1dmg press 1 1976 45 no data
6 VamIshmg machme «Gulamat" 1 1980 28 7 (21)
7 2-camera photographIc eqmpment LNC 1 1982 14 lamps

565 6kW
8 PIle lIfts 6 1979-86 1 1 no data
9 Foldmg machme 580, 5090 2 1970,85 63 1 1
11 2-color machme P-24, P-71 2 1977,81 28 26/13
13 "Super-Vanmat' 1 1982 100 165/90
15 «Selpa" 2 1985,86 77 no data
17 «Duofan" 1 1970 377 62 (l 5)
18 4-color machme 8-102-V 1 1991 575 mammotor

29/29
19 4-color machme 1 1989 93 mammotor

825/45
20 Dle-cuttmg 1 1990 3,5 no data
21 Bandmg 1 1987 2,5 no data
22 Pnntmg frame 1 5,2 lamp 3 kW
25 Dner 1 6,1 no data
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RECYCLED MATERIAL SHOP

.NI! Name of EqUlpment No of Year of Installed ElectrIc Motor,
Umts Installa CapacIty, type

hon kW
1 Waste paper press 3 1986 122 4A 152M4UZ

4AM80A4UZ
4AA50V2

2 Hydrauhc press 5 1985 4,0 4AMI00L4UZ
3 Dnllmg machme 1 1988 0,55 AIR71A4UZ
4 LIft 1 1985 2,2 A02-31-4MI00
5 Electnc telpher, load carrymg 1 1987 2,47 KG 168-6

capacIty - 1 ton EKT 120-M6
6 Exhaust fan 1 1986 2,2 4AMI00L6UZ
7 Crane JIb, load hftmg capacIty - 1 1985 374 2xAOL 12-4,

500 kg AOLB 31-4
AOP 51-6

8 PneumatIc transport fan 2 1984 15 2x4AM160S4
smgle-kmfe cuttmg machme
Smgle and three-knIfe cuttmg 1 1984 15 4AM160S4UZ
machmes
Wolenberg hne 1 1984 15 4AM160S4
Book lme 2 1984 15 4AM160S4

4AM160S4UZ
Smgle-kmfe cuttmg machme 1 1985 15 4AM160S4

40



COMPOSING ROOM

.N'!! Name of EqUlpment No of Year of Installed ElectrIc
Umts InstallatIOn Capacity Motor,

kW type
1 Two-color offset press 1 1989 34,5 CLS 345/4-5

2POL-71 2NQl 17kW
2 Platen "Graphopress" 2 1983 1,5 AOL-32-4

3 GIldmg press BPC-75 1 1987 2 no data

4 Platen press PI-l 1 1973 1,7 no data
5 Flat-bed press "Vlctona 820 1 1971 9 CLS 315/6-4

5,5kW
6 Flat-bed press "Vlctona 1040" 2 1978, 79 15 CSL 242/9-4

7,5kW
7 Flat-bed pressmg machme PS-5 I 1960 3 AO-42-4
8 Paper-cuttmg machme "SIeka 132" 1 1978 7,7 NQD 624

5,5 kWT
9 Foldmg machme BFA-2 1 1962 3 no data
10 Foldmg machme BFA-2 Model 434 1 1972,80 4 no data
11 Block pressmg machme BTC-1,5 3 1978-82 1 AO-32-7
12 Lme castmg machme KSN 2 no data 3,2 no data
13 Lme castmg machme N-140 2 no data 3,8 no data
14 Lme castmg machme 2N-140 1 no data 4 no data
15 Large type Size machme 2 no data 4 no data
16 Lme spacmg automatIc prmter ALP 1 no data 2,8 no data
17 SemI-automatIC prmter SLB-2 1 no data 4,5 no data
18 Proofpnntmg machme FAT-525 2 no data 0,8 no data
19 Lme cuttmg machme HCK, ZDE 2 no data 0,27 no data
20 Processmg machme «Reproplas" 1 no data 3 no data
21 DnllIng machme HC-12A 2 no data 0,6 AOL-11-4
22 Dnllmg machme 2 H 0112 2 no data 0,4 no data
23 Lead-and-rule cutter MRC 2 no data 2,8 AO-32-4
24 Bevellmg machme KB-M6 1 no data 1,5 KMER-90

1,5
25 MIllmg machme MFT 1 no data 1,7 no data
26 VertIcal mIller HRR 1 no data 0,6 no data
27 Castmg machme SLH-2 1 no data 12,4 AOL-21-4

0,27kW
28 Lathe IA-616 I no data 2,8 no data
29 Type heIght settmg machme SF-2 1 no data 4,5 no data
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NEWSPAPER SHOP

N!! Narne of EqUIpment No of Year of Installed Electric Motor,
Umts InstallatIOn Capacity type

kW
1 lNewspaper press POG 168 2 1994 320 mammotor

4PFM-
280MGUHLI,

145kW
3 Flushmg machme FVF65 1 1979 16 4A90LGUZ3

kW, 100E 12
kW

4 Umt for thermal treatment of 1 1990 10 heater 44A
zmcographic pnnts FMT-53

5 Exposure umt FEF-65 1 1981 3,1 4AA56B2Y3
0,27 kW

LIFT-66 0,66
6 Offset press POG-60 1 1983 6,3 2PF132MGU4

4kW
7 PhotographIc camera AVZI-56 1 1990 6 2 LHAlamps

4501
8 Etchmg machme FOR50M 1 1981 7,5 heater HVSG
9 Thermal treatment flow hne FMT-120 1 1990 28,5 AOL2-12-2 1,1

kW, 28 lamps
KTT220-1000

10 PhotographIc camera AVZ-565 1 1987 6 2xLHA450l
11 AutomatIc bundlmg machme MSP 6 1981 3 AOL32-31-61,5

kW
12 Dnllmg machme C 115 1 1960 0,27 AOL-II-4
13 Dnllmg machme HC-12-A, 2M112 2 1963, 72 0,6 AOL-II-4
15 Lead-and-rule cutler MRP 3 1966 1,7 AOL 2-22-6
16 Electnc hot water boiler KEN 100M 3 1994 4 heater 100
17 VertIcal centnfuge FCV-66 2 1975 2,7 TI-l1 0,3 kW
18 Lathe DIP200 1 1962 4,5 AOA2-20-4
19 Lathe IM63 1 1970 13 A02-20-4
20 Pamtpump 3 1970 2,8 AK-32-6
21 Emery 3 1972 06 AOL2-2
22 lNewspaper conveyer TGM 4 1969 2,2 PZ2
23 Computer composmg umt SKU 4 1994 3 4AM80AUUZ

1,1 kW
24 Plate processmg Ime 2FPP120 2 1997 11 4AMH90LUUZ

2,2kW
25 Prmtmg frame SPME 1214 3 1990 3 RGTI-3000
26 ElectrIc bOOller EPZ-l 00 1 1990 100
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Attachment 4 Dally Load Curves of Zvezda's Mam Loads

FIgure IV-l Load of TS-0132 on May 18-19, 1998
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FIgure IV-2 Load of TS-083 on May 18-19, 1998
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FIgure IV-3 ElectriCIty Consumption by the POG Machmes on May 18-19, 1998
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Figure IV-4 Electricity ConsumptIOn by the Pubhshmg Block on May 18-19, 1998
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FIgure IV-5 Aggregate Lightmg Load ofthe Prmt Shop on May 14-15, 1998
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Figure IV-6 VentIlatIOn Load of the Left Wmg of the Prmt Shop
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Attachment 5 VentIlatIon Systems 10 the Pr10t Shop

Xl! Department Xl! of RevolutIOns Volume of ServIced PremIses and
Fans per Mmute Exhaust AIr EqUIpment
C4-70 m3/h

Exhaust ventzlatIOn systems
B6 bookbmdmg 5 1420 4800 «Rodma" sectlOn
B 19 offset 3 1440 1300 photography room
B24 offset 3 1440 1320 photo laboratory
B 27 pnnt shop 5 1420 4900 shower room
B26 offset 3 1420 1350 photography room
B28 offset 3 1420 1300 retouclung room
B 30 composItlOn 5 1440 4900 hne castmg room
B 36 bookbmdmg 6 1440 6800 perflatlOn
B 39 offset 6 1440 6850 «Buzar" ultrap1an
B 39a offset 6 1440 6850 «Buzar" ultraplan
B40 offset 6 1440 6820 bath washmg
B 44 pnnt shop 3 1420 1350 cloak room
B46 offset 6 1440 6810 1s, floor

B47 composItion 5 1420 4850 hand composItion
B49 bookbmdmg 5 1420 4800 perflatlOn
B 54 offset 5 1420 4900 color matclung
B 55 offset 8 950 9880 perflatlOn
B 56 prmtmg 5 1420 4900 perflatlOn, 3fU floor
B 57 pnntmg 6 1440 6800 perflatlOn, 3fu floor
B 59 bookbmdmg 6 1440 6810 «Book" hne
B60 offset 8 950 9800 perflatlOn, 4Ul floor
B 62 pnntmg 6 1440 6820 perflatlOn
B 63 bookbmdmg 5 1420 4800 drymgdrum
B67 bookbmdmg 5 1420 4900 sewmg sectlOn
B 68 bookbmdmg 5 1420 4850 cloth cuttmg
B 69 paper preparatlOn 5 1420 4900 perflatlOn
B 71 paper preparatlOn 5 1420 4900 perflatlOn
B 76 pnntmg 6 1440 6805 rotary
B 80 bookbmdmg 8 950 9820 perflatlOn
B 81 bookbmdmg 5 1420 4850 perflatlOn
TOTAL 2:160735
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Attachment VI Heat Losses from Naked Pipes and In the DistributIOn System

Xl! Pipe LocatIOn PipelIne Pipe Surface Heat
Length, m Diameter Temperature, Losses,

m °C kW

HWS
1 Ground floor of the pnnt shop 30 0053 60 24
2 Basement of the pubhshmg block 21 0089 60 28
,.,

Ground floor of the pnnt shop 340 0100 60 493,)

TOTAL IN THE HWS SYSTEM 545
Heatzng System

1 Newspaper block 20 0027 65 1 1
2 Basement of the pubhshmg block 30 0042 65 24
3 Ground floor of the pnnt shop 219 0062 65 237
4 Ground floor of the pnnt shop 168 0076 65 223
5 Basements of the publIshmg 104 0080 65 146

block and of the CHS
6 Basement of the publIshmg block 208 0100 65 352
7 Basement ofthe publIshmg block 16 0139 65 43
8 CHS 14 0200 65 53

!OTAL IN THE HEATING SYSTEM 1089
GRAND TOTAL 1634
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Attachment VII AnalysIs of Project 4 Accordmg to the Net Present Value Method

PrOject analysIs InstallatIon of hot water bOIlers
Base case
Discount rate, % 10
Numbers are given m SUS
Years 0 1 2 3 4 5
Capital mvestment 98360
Energy savmgs 0 0 0 0 0
Operatmg costs 106560 106560 106560 106560 106560
Depreciation charges -4900 -4900 -4900 -4900 -4900
Profit before tax 101660,0 101660,0 101660,0 101660,0 101660,0
Profit tax (35%) -35581,0 -35581,0 -35581,0 -35581,0 -35581,0
Profit after tax 66079,0 66079,0 66079,0 66079,0 66079,0
Net cash flow 61179,0 61179,0 61179,0 61179,0 61179,0
Discount coeffICient 0,90909090 0,8264462 0,7513148 0,6830134 0,62092132

9 8 01 6 3
Discounted cash flow 55617,3 50561,2 45964,7 41786,1 37987,3
Payback period 1,9
Net present value -42742,7 7818,4 53783,1 95569,2 133556,5
Internal rate of return (5 years), % 55

Sensitivity analysIs of Project 4 (Changes m the mternal rate of return m response to changes m operatmg cost I eductIOn or m
the proposed amount of capital costs)

OperatIng Cost Reduction Capital Costs
0 +10% +20% +30%

+10% 63 56 50 45
0 55 49 43 38
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-10% 47 41 36 31
-20% 39 34 29 24
-30% 31 27 22 17
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