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AO lvanovsAaya Brewmg Company

SECTIOI"c 1

EXECU~S~~RY

Cost-effectIve energy efficiency measures can result m large savmgs for an mdustnal enterpnse thus
releasmg money spent on energy for other unportant uses by the management ofthe enterpnse These
cost savmgs can help to make the enterpnse stronger, more productlve and more competrtIve

One ofthe programs sponsored by the Unrted States Agency for InternatIOnal Development (USAID) IS
the Energy EffiCIency and Market Refonn Project for RussIa (Contract No CCN-0020-C-00-152-00)
As part of thIS proJect, a team ofengmeers from East West Energy Agency m Moscow, led bv Hagler
Bailly carned out sIte actIvItIes at the AO Ivanovskaya Brewmg Company facuIty mthe lvanovo
RegIon Therr objectIves were to work WIth the enterpnse personnel and techmcal personnel from
Ivenergo and to IdentIfy opportunItIes for Improvements menergy effiCIency ofthe vanous mdustrtal
processes at Ivanovskaya Brewmg

Durmg the srte VISIt, a vast amount of data was collected on the operatmg charactenstIcs ofthe faCIlIty,
the eqUIpment mstalled, and the energy usage Metenng and measurements were done at key locatIons
to determme the energy usage levels and operatmg effiCIenCIes ofthe eqwpment All ofthIS mfonnatlon
was then analyzed by the energy effiCIency experts and evaluated for areas of potentIal Improvements
These evaluatIons resulted m some recommendatIons for Implementmg cost-effectIve modIficatIons to
Improve the energy effiCIency ofthe enterpnse

ObservatIons and measurements from the on-site energy audlt revealed the folloWIng

.. Appropnate momtonng ofthe energy consumptIon, by prodUetlon type, has not been
establIshed thus makIng It more dIfficult for plant personnel to develop energy-savmg
strategies

The speCIfic consumptIon of energy per unrt of output IS hIgher than simllar western European
brewenes The speCIfic heat consumptIon at the facIlrty IS 118 Mcal/gallon whlle European
companIes consume 35-40 Mcal/gallon ElectncIty consumptIon IS 22 Kwh/gallon compared
to 9-15 Kwh/gallon m Europe, and water consumptIOn IS 15 hters/lrter ofbeer compared to 5-9
lrters/lrter ofbeer m European compames

There IS a conSIderable amount ofheat losses due to steam leakage and boller condensate not
returned to the cycle The annual losses are estImated to compnse 2,170 tons of condltional
fuel

.. Some steam pIpes are m unsatIsfactory condltlOn It was observed that water IS not deaerated
mthe bouer room and no condensate outlets are mstalled, whIch accelerates corrOSIon and
results m detenoratIon ofthe pIpes, thus resultmg m leaks and steam losses Some pIpelme
locks are not properly sealed, thus leadIng to steam losses

Based on the recommendatIons, the estImated overall savmgs for all energy effiCIency measures for
lvanovskaya Brewmg Company IS 706 2 mIllion rubles per year Table lIS a summary ofthese
recommendatIons The table shows each recommended measure and mcludes the estImated costs and
benefits, together WIth the SImple payback for Implementmg these

The management ofthe Ivanovskaya Brewmg Company should reVIew these energy effiCIency
measures and the costs and benefits of each A deCISIon on the measures to be unplemented and the
determmatIon ofthe financmg for these should occur as soon as pOSSIble Followmg that, the
specIficatIons for eqwpment and the busmess plans for unplementatIon will be wrrtten These wIll be
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AO lvanol'Skaya Brewmg Company

used m detennmmg the financmg arrangements Once approved, the energy effiCiency measures WIll be
procured and mstalled

Table 1
Recommended Energy EffiCiency Measures

for
AO Ivanovskaya Brewmg

Descnpoon Umts Annual Annual Cost of Sunple
No of Of Energy SavmgsmM Measure Pa..back

Measure Measure Savmgs Rubles MRubles Penod

DIsconnect unloaded -
1

transfonners
Mwh 350 90 -

Malt drver operatIon Tsf 121 12 12
2

opturuzaoon Mwh 513
444 3 months

1
ElunmatlOn ofmflo\"s m

Tsf 1200 307 2 < 1 month
the econorntzer

4 Thennal InsulatIon Repw.r Tsf 175 45 4 2 months

5
Condensate recovery and

Tsf 1612 419 46 2 monthsreturn

Sectlonahzmg of Mwh 841
6 51 71 45 10 monthscompressed aIr nemork Kw 40

7 InstallatIon of ball valves Mwh 21024 5277 45 10 months

InstallatIon of electrIc Kv. 70 536 10 3 months8 metenng

Tsf 202812
Total for all Measures Mwh 3804 70618 119 2 months

Kw 110
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Sec1:JoD 2

IntroductlOD

I I II

AO lvanovskaya Brewmg Company

The purpose of conduetmg the energy audrt at AO Ivanovskaya Brewmg Company was to collect and
analyze appropnate data and mformatlon about the enterpnse and the energy usages wrthm the facIlrty
then use thIs mformatIon to make recommendatIons on cost-effectIve measures to mcrease the effiCIenCY
level ofthe plant The process mvolved the collectIon oflustoncal use of electncrty, gas, coal and other
fuels and theIr aSSOCIated costs It also mvolved some metermg and measurements ofkey energy usmg
eqwpment at the facIlIty ThIS was done usmg the most current and soplustIcated energy audItIng
eqwpment available
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AO lvanovskaj.a BreK-lng Company

Section 3
Enterpnse Description and Energy ConsumptIOn AnalysIs

In order to better understand the overall sItuatIOn WIth the enterpnse and It'S energy use, It IS
Important to look at the charactenstIcs, operatIons, processes and energy reqUIrements Tlus
sectIOn prOVides the descnptIOn of the enterpnse, followed by a descnptlon of the fac111ty
Itself, and then a descnptron of the energy uses and reqUIrements

A Enterpnse DescriptIon

The brewery of Ivanovo crty was put mto operatton m 1973 Presently, It produces 4 1 nullIon of
GIIters ofbeer and soda annually The brewery work shop reconstruetlon IS scheduled for the penod of
February 1997 through March 1998 to mcrease the company'5 productlvrty to 6 mIllIOn Glrters per
year

The company IS supplIed wIth the followmg energy resources gas, electncrty and water

Gas ConSumptIon IS measured by a conunercial gas-meter DCC-710 wIth replaceable membranes for
summer and wmter penods

Electncrty IS transmrtted from 2 sources to 4 transformer substattons, conunercial consumptIon IS
monitored by 3 actIve power meters (DPTZ - 2 units CAZY -I670M) and 2 reactIve power meters
(CP4Y-I673M - 2 units) mstalled mthe hIgh-voltage CIrcuit

The 1996 consumptIon by the company were 7707 tcf ofgas, 9004 thousand kWh ofelectnc power
and 614 m3 ofwater The energy cost share mthe cost ofproductIon IS 11% The structure ofenergy
resources consumptton m monetary units IS shown on FIgure 3 1 The share ofpayments for electncIty
amounted to 49% and 31% for fuel ThIS SIgnIfies that the search ofnew ways to mmlmIze eleetncrty
consumptIon should become a pnonty for the company

Water
20%

ElectriCIty
49%

Fuel

31% 0

FIgure 3 1 Monetary Structure of energy resources consumptton m 1996



Table 3 1
Energy ProVIder Pnces m 1996

AO bal101'skaya Brell'lIIg COlllpallY

Energy Use Months

1 2 3 4 5 6 7 8 9 to tt 12
Fuel (Monthly Rubles) 257151 263940 269852 280212 280212 247892 247892 251858 254880 260232 260232 260232

IlcctnLltv

Pnce oftatal eledflClly 174 174 174 209 209 209 209 209 261 261 251 251
consumed (RIk\\h)

Pnce of <;tated power con_umed 48200 48200 48200 51314 51314 51314 51314 51314 68134 68134 63753 63753
durme: peak hours (RI)o,.w)

Water

Pnce ofwater consumed (Rlm3) 937 929 929 1220 120 1220 1220 1220 1451 1445 1445 1445

Pnce ofwater outldtme: (Rlm3) 627 622 622 916 916 916 916 916 1039 1037 1037 1037

Page 6



AD lvanovskaya Brewmg Company

Payments for energy proVlders are made m comphance WIth the pnces shown m table 3 I

The payment structure for electncIty shows that not only total electncIty consumptIon should be
lowered but also the stated eleetnc power consumptIon durmg peak hours (See Figure 3 2)

Excess In reactive

power

consumotlon

2°{,Slated power

consumed

27%

Total power

consumption

71 0b

FIgure 3 2 Electnc Energy consumptIon payment suucture m 1996

Smce January 1, 1997 there were new charges mtroduced m the amount of 163 rubles per kWh for
energy consumptIOn durmg mght hours (11 p m - 5 a m) SpeCIal multI-tanffmeters should be
mstalled to pay m accordance to the new charges

MedlUm pressure natural gas IS used m the boller-room for heat productlOn for technologIcal needs as
well as for heatmg and hot water supply needs

Four bollers ofDKVR-10/13 type are mstalled m the boller-room, one ofthem bemg reserve 2 bOllers
are operated m wmter tlme and only one boller - m summer Produced steam IS used as a heat carner m
the technologIcal processes ofbrewery, m malt dryers' calonfiers and plenum ventllatlOn system, m
bottle washmg machmes and the pasteunzmg unrt Pipeime water, warmed by steam mthe crrcurt
heater IS used for heatmg and hot water supply

The pnmary energy source for the technolOgical eqUlpment IS electncIty (380 V), electncrty IS also used
for hghtmg (220 V) and for compressed arr and cold productIon

Compressed aIr IS produced at an aIr compressor statIon eqUlpped WIth 2 compressors ofthe B27/9
type One ofthem IS engaged 24 hours per day, the other one IS m reserve Compressed arr IS used for
barbotage ofwater-seed pulp mthe soakage chamber as well as for "Alfaquattro" labelmg machme
operatIon, for the bottlmg-seahng machmery, for the product transportatIon and for the pneumatIc
machmery

Refngeratlon IS produced by 8 screw-pIston ammonIum compressor statIons 1-2 units of AY-200 type
are operatIng m wmter whlle up to 7 machmes are used m summer tIme Refngeratlon IS used for the
creatIon ofnecessary mIcroclImate m the rooms for malt germInatIon, m the lager-fermentatIon room, at
the second stage of ale-wort coolmg, for beer coolmg m the pasteunzer, mthe soft dnnk workshop

PSlPf' 7
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AO IvanOl'Skaya Brewmg Company

III I

Brewmg beer consIsts ofthe followmg stages
1 Receipt, refinmg, sortmg and storage ofgram
2 Malt production
3 Refinmg ofmalt
4 BoIlmg ofale-wort
5 FennentatIon
6 Bottlmg
7 Warehousmg and distnbutIon

Receipt, refmmg, sortmg and storage of gram

The gram supply IS unloaded from raIl coaches mto mechanIcal bunkers wrth a mechanIcal shovel
Pnmary gram refinmg IS perfonned m an-stramer separators Refined gram is transported by a bucket­
elevator mto the Silage tower to be stored The storage capacity prOVIdes an eIght month supply There
is a facIlIty prOVIded for barley arrmg from sIlage to sIlage Secondary gram refinmg IS perfonned m
separators after whIch It IS conveyed to bunkers After secondary refinmg barley IS sorted at screenmg
machmes Assorted gram IS distnbuted mto bunkers I and II category barley gets weIghed and IS then
transferred to the barley malt productIon budding for 2 month maturatIon The III category barley IS
sold to customers

Malt productIOn

Barley IS passed from a gram-storage mto the entrance bunker, then It IS transported mto a washmg
bowl where It IS washed After a day, the gram from the washmg bowl IS pumped mto a soakage bowl
Upon the end of soakage, the gram contammg water IS passed to malt-germmatlon chamber ofthe
"mobIle seedbed" type

Malt germmatlOn IS perfonned m long-shaped boxes The under-stramer space ofthe box IS diVIded mto
chambers, whIch are supphed WIth conditIoned aIr by a ventdator The germmatmg gram IS penodically
shIfted by a bucket IDlxer, movmg It along the box towards the unloading SIde Rakmg IS perfonned 1-2
tImes a day New seed malt is daIly transferred for drying

Malt drying IS conducted m two shaft dryers ofthe LCXA-I0 type WhIle drying, the water content IS
decreased fonn 45% to 3% whIch ensures tolerance dunng extended storage The dryer operatIon
consIsts of loadmg shafts, a case With drying shafts, unloadmg shafts and unloadmg gear Drymg IS run
by aIr whIch IS wanned m a steam calonfier AIr CIrculates from a number of ventIlators supplymg aIr
from the bottom and drawmg It from the top

Table 32
TechnIcal propertIes of malt dryer LCXA-IO

No Property UDlt Value
I Drv malt capaCIty kg/hour 440

tlday 10-13
2 Hourly heat consmnptlon

Summer+20DC Mloules 1277
Wmter-20DC M]oules 1901

3 Duration ofmalt drymp; Hours b-17
4 ElectnClty consmnptlon KWh 69
5 Heat consmnptIon per 1ton 2640

ofdrvmalt
6 Electnclty consmnptlon per 1 kWblton 44

ton ofdry malt



I II I III I I ~ ~

40 Ivanovskava Brewmg Company

Table 33
S dard fI f lt adtan eatures 0 rna pr uetIon

No Feature Unit Value
I Speclfic steam consumpnon for tit 23

technololllcal needs
2 Speclfic water consmnptlon for M3/t 89

technologlcal needs
3 Spectfic compressed arr Nm3/t 160

consumptIon for technologIcal
needs

Refinmg, fimshmg and storage of malt

Dry hot malt, d1spatched from the dryers IS passed to bud beatmg machmes Mature malt IS cleaned
from dust and dnt m the fimshmg rnachme and gets transferred to a bunker Havmg been weIghed, malt
IS put mto a malt grmder Granulated malt IS passed mto a Olppmg bowl NIpped malt IS pumped mto a
filtermg bowl for filtratIon WashIng water IS collected m a tank where it IS warmed up to the
temperature of80°C and used as needed m Olppmg units

Ale-wort bodmg

Transparent wort IS supphed to a bodmg bowl where it IS conditIoned towards standard density and
alcohol concentratIon Hot wort IS pumped from the bodmg bowl mto a sedunentatlon bowl from WhICh
it IS pumped mto a separator for clanficatl0n Then it IS cooled down to the temperature of+6 °C m a
membrane type of cooler Cooled malt IS passed m to a yeast generator of unmterrupted operatIon wrth
coolmg Jacket where yeast IS supplIed

Fermentation

Yeast IS constantly supphed mto fermentation tanks FermentatiOn takes four days at a temperature of
6-10 °C New beer IS cooled m membrane coolers down to 1-4 0 C after separation ofyeast and then IS
passed to the tanks for further fermentatlon Fmal fermentation takes 14-15 days at a temperature of
0-I°C

After final fermentatIon, the beer IS pumped mto press-filters LIght beer IS cooled m a membrane
cooler down to 1°c and IS collected m hght beer collectors, from where It IS passed further for bottlmg

Bottlmg

Beer IS bottled m 0 5 hter bottles There are two bottlmg hnes mstalled at the plant wrth the total
productiVIty of 26400 bottles per hour The hne ConSists of automated eqwpment for removmg bottles
from the boxes, bottle washmg machme, bottlmg-sealmg rnachme, defect screenmg machme, labelmg
rnachme IIAlfaquattro", a rnachme for packmg bottles mto boxes and other aUXilIary eqwpment There
IS a hght screen mstalled at each hne for bottle c1eanlmess checkmg The lme IS fully automated and all
the rnachmes are connected by a smgle drmk bottlmg conveyer The bottles are moved by membrane
transporters and the boxes by cham transporters
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Product storage and distributIOn

-tv lltl/lOvskava Brl!"i!U1g Comptm}

Electnc loaders are used for transportatIon, warehousmg and loadmg/unloadrng at the warehouse
Boxes are transported on platfonns by 20 umts Cases ofbeer are slupped to wholesalers by trucks

There IS also a fizzy water productIon workshop Energy consumptIon IS neghgtble m tillS shop, thus
tlus product:lon hoe IS not taken mto conSIderatIon m thIS report

Pap!' 10
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AO Ivanol"ikaya Brewmg Company

C Energv ConsumptIon

Furnace and bOiler fuel

Furnace and boIler fuel (gas) IS used m the boIler house for stearn productIon m 3 bOilers ofDKVR-
1OJ 13 type WIth the capacIty of 10 tons of stearn per hour each Workmg stearn pressure IS 7 attn Fuel
ollIs used as reserve fuel but fuel od has not been adopted a praetlce

The last tunmg of bOllers was performed m 1996 and the mam standard technIcal propertIes are shown
m table 34

Table 34
odBdo er optIma operatlon m e propertIes

No PropertY Boller No 3 Boder No 4 BoderNo 2
1 CapacIty, tons/hour 10 10 10
2 T water, °c

before econonuzer 55-60 55-60 60-65
after econormzer 110 108 107

"" BOller exhaust COmpositIon,:>

%
CO2 101 95 96
CO 0 0 0

4 Exhaust COmpositIOn after econonuzer, %
CO2 94 87 88
CO 0 0 0

5 Temperature of released gas, T, °c
From boder 282 276 275
From econormzer 126 133 124

6 Excess au factor, a
After boIler 1 15 121 1 2
After econonuzer 122 I 31 1 3

7 Gross effiCIency, n brutto, % 929 922 927

The general scheme ofthe boder house IS proVIded m Appendix I

The boIlers are supplIed WIth tap water whIch has passed through a system ofchermcal water
punfication and a deaerator where It gets warmed to 55-65°C mstead ofthe standard temperature of
102-104 °c ThIs mdlcates that the deaerators are m a non workmg condItIon and VIrtually serve as
mere water tanks The temperature m the deaerators IS not raIsed to the requued level because there IS
no deaerated water cooler mstalled smce the pumps do not work mtemperatures exceedmg 100°C
DeaeratlOn ofthe water supply IS absolutely cntlcal because It removes dIssolved oxygen and carbon
dIOXide from the water The presence ofthe latter leads to accelerated pIpe corroSIon and hole and knot
formation

TechnIcal testmg ofthe bodmg house was conducted from 12 to 23 ofJune and dunng that penod only
one boder was functIonmg (N3) Boder work properties were registered m only those modes m whIch
the bOIler was operatmg dunng measure takmg

Released gas parameters from the boder and the econOmIZer were measured by a gas analyzer
"BACHARAH"-300, whIle the temperature of envelope was taken by a contact thermometer
"OMEGA" Released gas features for dIfferent modes of operation are shown m table 5 1 2, the boder
surface temperature was WIthm the allowed range Dunng one ofthe measure takIng there was carbon

P1lI7P 11
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AO lvanovskaya Brewmg Compan}

diOXide high concentratlon fixed m released gas after the boIler - 1521 ppm Fuel and aIr supply to the
boIler IS handled manually, lack ofcontrols does not allow the regulatIon ofthe burnmg mode WIth the
reqwred preCIseness Durmg the on-sIte work, the operator mcreased the aIr mflow only after he was
told about excess concentratlon of carbon diOXide (see modes 1, 2, table 3 5) For prompt burnmg
process control there should be a released gas composmon control system mtroduced wluch WIll alloy.
momtonng ofthe released gas parameters m different operation modes and hence, optumze the boIlers'
operation

hn
Table 35

f1 dB I I01 er s operation eatures unngtec lea exammatlon
Operanon mode Reqwredby Operano ReqUIred After Reqwred

","0 Feature mode nmode by mode econonuze by mode
scheme scheme I' scheme

1 2

I Gas pressure at gas 100 10 I 75 75
burner kgforce m2 0 0

0
2 ~ pressure at burner 35 50 4 35 36 97 9

7
7

3 SOIlerOs productIVIty 97 97 9 87 87 IO~ 1
thour 3

7 3
4 Released gas 332 33 2 279 25 123 4

temperature "C 8 5 8
8 8

5 0- 18 36 4 4 46 48 9

6 4
6 CO 107 97 9 95 92 2 0

2
7 CO ppm 1521 8 0 0 0 23 1

2
7

8 AIr e"cess factor 1 08 1 1 I 1 21 12
9 5

2
5

9 Losses assoCIated with 129 14 4 11 49
released gas 2 2

9
2

AnalysIs ofthe released gas parameters after the econoIDlZer SIgnIfies that there IS a conSiderable
amount of mleakage along the economIzer's gas track The aIr excess factor was 2 3 agamst the
reqUIred value of 127, oxygen content was 123%, whIle It should have been 4 2% accordmg the mode
scheme A 0 1% mcrease of leakage leads to the fuel consumptlon mcrease of 0 5% Over conSumption
of fuel would amount to 5% or about 120 tons of condItJonal fuel per year It IS recommended to restore
and compact the econonuzer's envelope and Its gas track to ehmmate the above mentioned over
consumption of fuel

Heat Energy

BrewmgShop

Brewtng shop exerCIses brewtng m four-set brewmg plant Steam WIth 2 5 atm workmg pressure IS
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40 lvanQVSktna Bl'ewmg Compan)

recommended to restore and compact the econonuzer's envelope and Its gas track to elunmate the
above mentioned over ConSumptIon of fuel

Heat Energy

BrewmgShop

BreWlIlg shop exerCIses breWlIlg m four-set breWlIlg plant Steam WIth 2 5 atm workIng pressure IS
used as heat carner Condensate removallme houses condensate taps, fitted WIth bypass Imes The
presence of bypass lmes mchcates that condensate taps are not m proper workIng order Waste
steam IS tapped VIa bypasses Condensate With temperature around 120 0 C does not return to the
cycle of boIler room It IS dumped mto the sewage system The breWlIlg shop houses a power pomt
WIth collector to supply steam under 4 5 ata pressure for process purposes Thermal msulatlon IS
chsturbed or absent at cenam areas ofplpelmes

Table 3 6 presents calculatIon oflosses, related to lack of msulatlon on plpelmes TheIr value IS
1,070 Gcal per year or 175 tons of conventIonal fuel per year

Table 36
CalculatIon of Heat Losses from Non-msulated Pipeimes

No Pipe diameter, Pipe Losses for 1 Heat losses, Annual heat
milhmeters length, meter, Wt per Joules per losses, Geal

meters meter llccond per ,ear
1 200 nunm1et 35 1500 5250 395
2 300 nun 2 2200 4400 331

collector
3 200 nun tap 1 5 1500 2250 169
4 200 nun taP 1 5 1500 2250 169
5 250 nun 25 1800 4500 336

collector
6 150 nun pipehne 50 1200 60000 4485
7 100 nun plpehne 20 800 16,000 1196
8 80 nun PipelIne 85 700 5,950 445
9 50 nun pIpelme 55 500 22500 1682
10 40 nun PIPelme 50 400 20000 1495

Total 10703

ProductIon ofmalt

The malt drymg IS performed mtwo LSKHA-10 drymg columns by aIr, heated m steam heaters
2-3 ata steam IS delIvered to heaters Condensate taps are not mstalled We should pomt out that m
accordance WIth the certIficate 3 atm steam should be delIvered to heater ofthe drymg column to
prOVIde for drymg condItIons, that IS, lack ofheat may be connected WIth msufficlent temperature
of supplIed steam In WInter tIme condensate after passmg through heaters of drymg columns IS
delIvered to heatmg ofwater, used for soakIng ofgram In summer, the steam and condensate
nuxture IS dumped mto sewage system

Page 14
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AD lvaJWvskaya Brl!Wlng Company

Drymg columns are operatmg VIrtually unmterruptedh The plant staff mchcated that last year the
dryIng columns stopped twIce m February and m March Just one column operated m Apnl A
shop log-book to account the tIme of drymg columns' operatIon IS not run, therefore It IS lDlposslble
to analyze theIr operatmg mode, to detennme tlme of stops for repaIr, hot Idle tlme, etc At the
same tlDle, the analysIS ofmalt productIon volume m 1996 shows that average daIly load ofdrymg
columns was often lower than nommal productIon output of 20 tons per day Accordmg to [I],
LSKHA-IO drymg column productIon output IS 10-13 tons per day Losses of steam, connected
Wlth msufficlent loadmg of drymg columns' production capacity, constItuted 1,154 tons (See Table
3 7), or, converted mto fuel, accounted for 175 tons of conventIonal fuel tons per year To save
heat energy and eleetnc power the loadmg of dryIng columns should become nommal Instruments
to account heat energy consumption for drying columns should be mtroduced morder to determme
specIfic consumption ofheat for drymg

Use ofpassmg steam and condensate enthalpy IS also a reserve to save heat energy To thiS end It
IS necessary to mstall a condensate tap after the heater and to construct a condensate lme We
propose to add one more sectIon for heaters Ifheat IS msufficlent

Table 37

Calculation of Steam Losses Resultmg from the Malt Dryers Underloadmg

'\lonth 1 2 3 4 5 6 7 8 9 10 11 12 Year
Malt productton 546 326 459 237 512 511 488 511 521 589 532 605
tons
Number of 31 24 29 30 31 30 30 31 30 31 30 31
"orkml!.da~'S

Dally productton 176 136 158 79 165 170 157 165 174 190 177 195
output, tons per
da~

Loadmgof 088 068 079 079 083 o8~ 079 082 087 095 089 098
productton
capaertv
Excess 79 161 128 115 115 95 140 116 84 33 72 16 1154
consumption of
steam due to
msuffiClent
loadmg ofdrymg
columns tons per
month

Yeast shop

The shop utilizes 2 atm worlong pressure steam on three heat exchangers m steam Jackets The
eqwpment IS fitted wrth unseMceable floatmg condensate taps Condensate IS removed VIa bypass
lmes Accordmg to mfonnatlon from plant staff, these condensate taps are unrehable m seMce
Dunng operatIon they caused a hazard ofwater accumulatIon and hydrauhc stnkes and therefore
they were chsconnected The potential reason ofthe eXlstmg sItuation may be msufficlent pressure
chfferentlal between steam and condensate lmes, hampermg openmg ofcondensate tap valve
Condensate lmes from three plants are connected wrth common condensate lme It results m
pressure mcrease and, consequently, reduced pressure chfferentIal between steam and condensate
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Imes

Incommg VentIlatIOn, Heatmg, and Hot Water Supply

Incommg ventllatlon heaters are mstalled m the brewmg shop, refngeratmg and compressmg shop,
bottlmg shop, crockery shop, soft dnnks shop, and m forwardmg seTVlce

Plant staff reported that heaters are fitted WIth condensate taps There was no pOSSibilIty to venfv
effiCIency oftheIr operatiOns smce eqwpment was turned offdurmg mstrumentatlon survey

System water, heated by steam m steam heater, IS used for demands ofheatlng and hot water
supply The temperature schedule IS 85/75 C A small chfference oftemperatures between direct
and reverse water results m mcreased volume ofwater mthe system and mcreased electnc power
ConSumptIon by pumps Electnc power consumptlon for water transportatIon mthe heatmg system
IS m proportlon to the cube of specmc water consumptIon per 1 Gcal of supphed heat

AttentiOn should be paId to the poor condrtlon of steam Imes steammg of lockmg accessones,
flange Jomts and threaded conneroons, and the presence of gas pockets Steam losses may be
observed Accordmg to experts' assessment they account for around 1 kg of steam per hour or
around 0 8 tons of conventlOnal fuel per year Steammg through 1-2 mm hole accounts for the loss
of around 3-5 kg of steam per hour pr 2-4 tons of conventIonal fuel tons per year

An attempt was made dunng the mstrumentatlOn survey ofthe enterpnse to determme the quantrty
of condensate, generated mthe course ofwort productIon Measurements were performed WIth the
help of Flyuxus ultrasonIC hqwd flowmeter at the only one fitted WIth condensate tap lme WIthout
bypass Attempts to conduct measurements m several pomts ofthe above-mentIoned lme were
unsuccessful The mstrument IS deSIgned for measurement ofhqUld consumptIon ObVIously, the
plpelme tapped steam and condensate mncture

Condensate taps are not mstalled on the heaters of drymg columns mthe malt productIon
Condensate taps m the yeast shop are not operatlng Therefore full condensatIon of steam does not
occur m all mdicated pomts

The functIon ofthe condensate tap IS to prevent presence ofpassmg steam m plpelme behmd the
heat exchanger smce effiCIency ofheatlng m such a case IS sharply declmmg due to unused hIdden
heat of steam generatiOn It accounts for 517 CCal per kg of steam m our case Moreover,
hydrauhc stnkes hazard mcreases m case when steam IS transported together WIth condensate
Condensate also facdrtates ehmmatIon of air from steam and condensate AIr IS dIsturbmg heat
transfer Carbon diOXide and oxygen, bemg dIssolved m water, results m corrOSIon ofpIpelmes

InstallatIon of condensate pipehne to boIler house IS planned durmg reconstructIon ofbrewmg
compartment

The enterpnse has no mstruments to measure the steam consumptIon m dIfferent process areas,
therefore It IS nnpossible to prOVIde a precIse assessment ofheat and condensate losses Dunng the
penod ofthe mstrumentatlon survey steam was used only for process needs The hot water boIler
was turned off Therefore It IS unposslble to precIsely determme steam consumptIon for hot water
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supply Further calculatIons adopted thiS figure as 10% Steam productIon m summer months was
determmed to evaluate losses ofheat energy and steam and condensate nuxture The productIon of
steam m boIler house was roughly assessed m accordance WIth the fuel consumption durmg
correspondmg penod of last year The average monthly generation of steam, exc1udmg supply to
SIde users and hot water supply, accounted for 3,870 tons of fuel, that IS, a correspondmg quantIty
of steam and condensate nuxture generated The share ofpassmg steam m condensate may be
tentatively evaluated by formula

x PS = SxlfixlOO 0, %

Where Xps IS the share ofpassmg steam m condensate, %,
S = 0 2 - empmcal coefficIent,
P - steam pressure mthe plant

The average monthly losses ofheat under the share ofpassmg steam around 305 Will constitute
950 Gcal per month or 11,400 Gcal per year This value IS equal to 2,170 conventIonal fuel tons
per year If converted mto conventIonal fuel Moreover, attentIon should be paId to the followmg
fact Water that underwent cheIDlcal c1eanmg IS dumped mto sewage system In order to save heat
condensate taps should be mstalled m mdtcated pomts (9 pieces) Return of condensate to the
boIler house cycle should be orgamzed

ElectriC Power

CompositIOn ofElectric Power ConsumptIOn

Volumes ofproductIon output and power consumptIon for brewery have seasonal nature In so
dmg seasonal change of electnc power ConSumptIon for the enterpnse m general corresponds to the
change of beer productIon volumes (See FIgure 3 4)
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Figure 3 4 Seasonal change of electnc power consumptiOn and production output m 1996

The plants electnc supply ClrCUlt allows to assign mam power consurnmg sections to substations
Electnclty meters are mstalled on each transformer but accountmg ofeleetnc power consumptlon
WIth therr help does not take place Accountmg ofelectnc power consumption IS exerCised WIth the
help of commerclal electnctty meters, mstalled from the high voltage side Four transformer
SubstatIons are supplymg electnc power to the enterpnse

KTP-4 (Transformer SUbstatIon) delIvers power to au and coolIng cornpressmg statlons, as well as
to carbon dtoXlde shop (low power-eonsurnmg production) SubstatIon houses two transformers
1,OOOkVAeach

KPT-3 powers brewmg shop Substatlon has 1 630 kVA transformer

KTP-2 delIvers power to bouer house and soft drmks shop (low power-eonsurnmg productlOn)
Two transformers of 250 kVA capacity each are mounted on the substatlon

KTP-1 IS supplymg power to wart productIon and beer bottlmg shop Substatlon has two
transformers of 630 kVA each One oftransformers IS ill reserve

We detenmned the composmon of electnc power consumptIon by mam productIon dIVISIonS on the
baSIS ofplant=s reports for 1996 (See FIgure 532)
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FIgure 3 5 Composmon of e1ectnc power consumptIon m 1996

It follows from the data on FIgure 3 5 that coolmg and aIr compressmg statIonS are the most
sIgmficant consumers of electnc power In so domg the hIghest power-eonsummg equIpment IS
mstalled on coolmg statIon

Freezmg Compressmg StatIOn

Coolmg compressmg statIon operates on one or two AU-200 coolmg plants are all year long
Plant=s productIOn of cold IS 0 4 Gcal per hour Determmed power IS 75 kW Plants proVldes for
coolmg of beer pnor to and after filtratIon and before bottlmg, coolmg ofwater for yeast
compartment and pure culture compartment, coolmg ofbeer m Fncterm pasteunzers, wart coolmg
at the second stage of wart cooler, coolmg of syrup and water m soft dnnks shop, tappmg of
fermentatIon heat from fermentatIon tanks

Four more coolmg plants are SWItched to 24-hour operatIOns m summertIme Among these plants
are AU-400 compressors (2 pIeces), A-410-71, and A-280 plants Determmed electnc dnve power
for each ofplants IS 160 kW Total productIon output of cold IS 1 49 Gcal per hour One oftwo A­
410-7-3 coolmg plants IS also operatIng dunng daytIme m summer ProductIon output of cold for
the plant IS 0 82 Gcal per hour Determmed motor power IS 200 kW Addrt10nal prodUetlon ofcold
m summer IS reqUIred for creatIon ofnecessary mIcroclImate m the apartment of fermentatIOn and
lager shop and m malt germmatmg room

Bnnes, supplIed to three systems, are servmg as coolmg agents The temperature m the first system
may vary from -4EC to -15EC, dependmg on the schedule ofoperatIons and season The system IS
mtended for removal of fermentatIon heat from fermentatIon tanks All other users of cold are fed
from the second system The temperature m the second system vanes from -8EC to -15EC

Energy and ElIte electnc power detectors were mounted on mam power consummg plants from
June 23 to 25, dunng mtegrated plant=s mstrumentation survey, m order to determme mode of
operatIons, power consumptIon profile and changes of cos Recordmg of mdIcations took place
every 15 mmutes Measurement results m tabular form are presented m AppendIx No 1 They are
presented m graphIc form below (See FIgures 3 3 - 3 5)
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AO banovskaya Brewing Company

Coolmg compressmg plants No 2 and No 8 operated WIthout stops and faIlures durmg the
observatIon penod The consumed actlve power of compressor No 8 (pmstalled :::: 200 kW)
amounted to 200 - 240 kW under cos 0 equal to 0 98 0 0 99 The consumed actlve power of
compressor No 2 (pmstalled:::: 75 kW) constrtuted 75 - 88 kW under cos 0 equal to 0 96 - 099

The absence ofthermal msulatloo 00 certam parts ofthe cold pipelmes IS obVIously causmg
refrIgeratIon losses

A,r Compressmg StatIOn

The aIr compressmg statton houses two B27/9 compressors One ofthem IS m stand-by mode
The compressors are eqwpped WIth two-speed motors The mstalled capacIty ofthe motors IS
160/90 kW One ofthe compressors operates 24 hours per day WIthout mterruption When 7 attn
of operatmg pressure IS reached, the compressors enters Its Idle TIm mode The compressed au
cuculates and the motor consumes power at 90 kW When the pressure mthe compressed aIr
receivers drops due to au dtstnbutton to users, or due to au losses mthe mams, the compressor
enters the workmg mode at the first speed The first speed corresponds to 160 kW ofelectnc
power consumptIon The ttme ofthe compressor Idle TIm operatIons 15 not ltrnrted The startmg of
the compressor requues a large startmg torque and the plant personnel mdtcates that hIgh workmg
pressure IS necessary to meet the demands ofall uses

Energy and ElIte electnc power meters were mstalled from June 18 to June 23 to determme the
mode ofoperation, power consumption profile and changes m power factor Readmgs were taken
for each 15-mmute tIme penod The measurements are shown mtabular form m Appendtx No 2
They are shown below m graphical form

180
160
140
120
100
80
60
40
20
o

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 U') 0 U') 0 U') 0 U') 0 U') 0 U') 0 U') 0 U') 0
C") <o:t 0 ..... C") <o:t 0 ..... C") <o:t 0 ..... C") <o:t 0 ..... C")

C") 0 <o:t ..... co ..... Q) co C") co <o:t ..... <o:t ..... Q) C\I Q)..... C\I ..... ..... ..... C\I ..... N ..... .....
0

FIgure 3 9 ActIve power ConSumptIon profile for au compressor No 2
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Figure 3 lOCos changes profile for au compressor No 2

Compressor No 2 dunng the penod of survey was swrtched off for 3 5 hours on June 22, 1997
Compressor No 1 operated dunng that tlffie Compressors are operatmg m tum, wrthout
swrtchmg-off on first speed and wrthout transfer to idle rum mode (second speed) Consumed
active power ranges from 149 to 163 kW Cos has the value of 0 85

Uses for the compressor mclude

1 FermentatiOn and lager shop (reduces)
2 Bottlmg

One (l) Pasteunzer
Two (2) Bottlmg and packagmg machmes Workmg pressure is 1 5 ata, G =20 m3
per hour
One (1) labelmg machme Alfaquattro Workmg pressure is 4 ata, G =1 m3 per hour

3 Wart productiOn
Bubblmg ofgram durmg soakmg

4 Soft dnnks shop
Two (2) Bottlmg and packagmg machmes Workmg pressure is 1 5 ata, G = 20 m3 per hour

5 Pneumatic tools
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shop
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shop

kegs Bla,
bOiler house

FIgure 3 11 SchematIc chagram ofcompressed aIr productIon and chstnbution

The above-mentIOned data show that compressed au pressure, reqwred by users, vanes from 1 5 to
4 atm We propose to mtroduce sectIOnmg of users to reduce electnc power consumptIon for
compressed au productIOn Annual electnc power saVIng WIll be around 90,000 kW-hour
Moreover, the sectlOnmg system of compressed aIr users WIll enable to alIgn and reduce maXlIllal
values ofenterpnse loadmg schedules by tunely sWItchmg and chsconnectIOn ofmams It WIll
allow a reductIon ill the reported enterpnse power approxunately by 50 kW Total saVIng from the
mtroductlon of compressed au users sectIonmg WIll amount to around 30 rnxlbon Rubles per
annum We propose to replace lockmg deVIces by ball cocks to reduce leakage ofcompressed au
The saVIng from proposed measure may be tentatIvely esttmated as 300,000 kW-hour per year

It seems reasonable after tmplementatIon of above-mentIoned measures to conSIder the Issue of
rnxnunal workmg pressure to prOVIde for normal operatIon of compressed au users Reduced
pressure ofgenerated compressed aIr by 1 atmosphere WIll reduce electnc power ConSumptIon by
6-7% Reduced pressure WIll also result ill smaller number of leaks along the mam

Malt ProdudlOn

Two LSKHA-10 malt drymg columns WIth 10 tons per day productIon output each are the mam
users ofpower at thts sectIon The analySIS of malt productIon ill 1996 showed that average dally
loads ofmalt drymg columns m certam months do not correspond to nommallevel (See Table 3 8)

We detennmed electnc power demand for malt drymg columns operatIons ill accordance WIth the
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followmg fonnula

W =Pdetermmed X Kn x T, kW hour

Where Pdetennmed - detennmed power offans, kW
Kn - nonnatIve coefficIent ofpower use,
T - tlIDe of fans' operatIon, hours per month

The specific electnc power ConSumptIon IS detennmed as the ratIo between deSIgn electnc power
consumptIon and actual volwne ofproductIon output, tons per month

5,837 tons ofmalt were produced m 1996 Such quantrty ofmalt may be processed m 292 days
under nommalloadmg ofdryIng columns It follows that It IS necessary to make a schedule of
dryIng columns' operatIon more dense, to mcrease productIon up to 100%, and to swrtch columns
off for two summer months Proposed measures WIll allow to reduce consumptIon ofcold for
condltlonmg ofmalt gennmatlon room In so domg eleetnc power consumptIon WIll be reduced
51 3 Mwh per year or 13 ffillhon Rubles per year

Table 38
Calculation of eleetnc power losses due to msufficlent loadmg of drymg columns

\Ionths 1 2 3 4 5 6 7 8 9 10 11 12 \ ear
\Iall tons 546 326 459 237 512 511 488 511 521 589 532 605

'\umber ofdays 31 24 29 30 31 30 31 31 30 31 30 31

TOllS per da\ 1761 13 58 1583 790 1652 1703 1574 1648 1737 1900 1773 1952

Loadmg 088 068 079 079 083 085 079 082 087 095 089 098

E"ces5 4484 9 307 7380 13024 6 545 5 393 7999 6605 4787 1879 4121 909 51263
conSumptIon of
e1ectnc power
due to
msuffiCl<Dt
loadmgof
dr\lIIg colunms
k\\ hour per
month

AnalySIS ofTransformer SubstatIOns' OperatIOn

Losses of actIve power mtransformers are one of rtems ofeleetnc power losses at the enterpnse
Loadmg oftransfonners was studted dunng one week to determme thIs value Survey took place
from March 11, 1997, to March 16, 1997 Table 39 presents the calculatIon oftransformers' load
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Table 39
Load of transformers from March 11 to March 16

Maxunalload hour IS from 19 00 to 21 00

No Name of No of Nominal power Active Full CoeffiCient of
productIOn transformer of transformer, load, p, load, transformer's

kVA kW kVA load, Kz
March 11,1997
(Tuesda,,)

1 Malt produeuon 1 630 120 1~1 022
2 Alr and cooling I 1000 360 424- 042

compressmg 2 1000 264- 311 031
statIons

3 BreWIng shop 1 630 120 14-1 022
4- Boller house 1 250 84- 99 040

2 250 36 4-2 017
March 12, 1997
(Wednesda, )

5 Malt producuon I 630 156 184 029
6 Alr and cooling 1 1000 240 282 028

compressmg 2 1000 240 282 028
statIons

7 Brewmg shop 1 630 144 169 027
8 Boller house 1 250 60 71 028

2 250 12 14- 006
March 13, 1997
(Thursday)

9 Malt productIon I 630 108 127 020
10 Alr and cooling 1 1000 456 536 054

compressIng 2 1000 240 282 028
statIons

11 Brewmg shop 1 630 168 198 031
12 BOller house 1 250 96 113 045

2 250 24 28 011
March 14, 1997
(Fndav)

13 Malt productIon 1 630 120 14-1 022
14- Alrandcooling 1 1000 384 452 045

compressIng 2 1000 312 367 037
statIons

15 Brewmgshop 1 630 120 141 022
16 Boller house 1 250 60 71 028

2 250 0 0 0
March 15, 1997
(SaturdaY)

17 Malt produCUon 1 630 0 0 0
18 A1r and cooling 1 1000 240 282 028

compressmg 2 1,000 240 282 028
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No Name of No of Nommal power Acu'\'e Full CoeffiCient of
productIon transformer of transformer. load. P. load. transformer's

kVA kW kVA load. Kz
statiOns

19 Brewmg shop 1 630 60 71 011
20 BOller house 1 250 801 99 040

2 250 2.J 28 011
March 16 1997
(Sunday)

21 Malt production I 630 180 212 0301
22 AIr and coohng I 1000 120 I·n o101

compressmg 2 1000 360 4201 042
stations

23 BreWIng shop 1 630 201 28 0001
24 BOller house 1 250 180 212 085

2 250 0 0 0

It follows from above-l1sted data that coeffiCient ofthe transformers load m the hours ofmaxunal
load does not exceed 0 34 and the average was 0 25 for malt productIOn, 0 54 and 0 46 for coolmg
and air compressmg stations, 0 31 and 0 23 for the brewmg shop

The calculation ofthe losses m the power transformers IS performed by the formula

~Ea = (pxx x Tg) + (Pkz x Tr),

Where Ea -losses m transformer, kwh
Pxx and Pkz -losses of ulle run and short circuIt (certlficate data),
Pxx - 32 kW,
Pkz - 13 24 kW,

Kz -- load coeffiCient,
Tg - number oftransformer operatmg hours per year, hours,
Tr - number of actual transformer operatmg hours, hours

The total losses ofactive power m the transformers account for 128,000 kwh To reduce these
losses one ofthe transformers WIth low load (excludmg transformers of boIler house) should be
disconnected and the load transferred to other transformers In so domg, the electnc power savmg
wIll constrtute 35 Mwh per year or 9 nulhon Rubles per year
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Section 4

Recommended Energy EfficIency Measures

A Potential Energy EfficIency Measures

The energy audrtors mvestlgated as many potentlal effiCIency measures as possIble mthe tlme
budgeted for the project Subsequent to thIS, the most cost-effectIve measures are recommended
for unplementatlon by the enterpnse Some ofthe potentIal energy efficIency measures are not
reasonable because ofthe long payback penod, or very hIgh nutlal cost Those measures m the
recommended lIst conSIst of aCtIons that have slmple pay backs of less than I year GIven the
econormc condrtlons m RUSSIa, thIS seems lIke the most reasonable maXImum tIme penod for the
measures to be paId for by the savmgs

B Recommended Cost-EffectIve Measures

Table 1, m the Executive Summary, IS a summary ofthe recommended measures and shows the
costs, benefits and SImple payback for each The followmg IS a descnption of each ofthe
recommended energy effiCIency measures for unplementatlon at the brewery

ProJect No 1 - SWItchmg Off unloaded Transformers

2

ObjectIve

Project DescnptlOn

Savmg of eleetncal energy

One ofthe underloaded transformers (not mcludmg the
transformers for the boiler house) should be sWItched off, and the
load transferred to the other transformers Energy losses resultmg
from the under-Ioadmg are calculated as follows

Ea = (pxx*Tg) + (pkz*Tr)
Where
Ea -losses m the transformer (kwh)
Pxx - no-load losses
Pkz - short CIrcUIt losses
Kz - load factor
Tg - yearly hours ofthe transformer operatlon

124,000
Total losses ofthe aCtIve energy mthe transformers equals

kwh

3

4

Costs

Annual Savmgs

None

35Mwh
9 nnllIon rubles

5 Payback Penod Less than one month

ProJect No 2 OptImIZatIon of Malt Drong OperatIons
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1 ObjectIve Thermal and electnc power savmg

2 Project descnptlon Steam losses resultmg from the mefficlent utIlIzatIon ofthe dryers
caplcItywas 1,154 tons m 1996, or m terms offuel, 121 12 tons f
standard fuel per year To save thermal and eleetncal energy, the
utIhzatIon ofthe dryers should be mcreased to theIr nommal
values, and the dryers eqUipped WIth meters to regtster the unrt
consumptIon ofheat for drymg The electncal energy requIred
for the malt dryers was calculated from the followmg

W =Pmst x Kn x T kwh

Where Pmst =mstalled fan capaCIty (Kw)
Kn =standard capacrty utllizatlon factor
T =tune offan operatIon (hours/month)

Losses of electncal energy m a motor due to underloadmg are
calculated from the followmg

W =W x (1 - Kz), kwh

Where Kz =loadmg factor

Malt ouput m 1996 was 5,837 tons With the dryers utIlIzed at
Dommal capacIty, thIS amount ofmalt can be produced m 292
says Ifthe operatmg schedule were modIfied to mcrease the
operatmg effiCIency to 100 %, then they could be SWItched off for
2 months ThIS would reduce the consumptIon of refrIgeratIon for
aIr condrtlonmg the barley germmatlon room The resultmg
electncal energy savmgs would equal 51,300 kwh/year or 12 9
mIllIon rubles/year

3 Costs 12 mIllIon rubles

4 AnnualSavmg
Energy 513 Mwh
Tfs 121 12 tfs
Expenses 44 4 mIlhon Rubles

5 Payback term 3 months

Pro,ect No 3 ElImmatIon oflnflows m the economIZer

1

2

ObjectIve

Project descnptlon

Savmg ofthermal energy

AnalYSIS ofthe parameters ofeffluent gases after the econonuzer
mdIcates greater numbers of mflows along the flue gas path ofthe
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3

4

5

Costs

Annual Savmg
Energy
Expenses

Payback term

econonuzer ThIS results m excessIve fuel fue of 5%, or nearly
120 ts£'year Measures should be taken to seal the settmg ofthe
econonuzer and that ofthe flue gas path

2 nulhon Rubles

120 tons ofconventIonal fuel
30 7 nullIon Rubles

less than 1 month

PrOJect No 4 RestoratIon of tbermalmsulatlOn

1

2

3

4

5

Project descnptlon

Costs

Annual Savmg
Energy
Expenses

Payback term

Savmg ofThermal energy

RestoratIon ofpIpelme msulatlon m the brewmg shop The
calculatIon of losses due to the absence of msulatlon ofthe ptpes
are shown m Table _ equal 1,070 3 Gcal/year ThIS could
be saved WIth the mstallatIOD ofpIpelme msulatlon

2 nullIon Rubles

175 tfs
45 nullIon Rubles

2 months

PrOJect No 5 Condensate recovery and Return

1

2

3

4

ObjectIve

Project descnptlon

Costs

Annual Savmg
Energy
Expenses

Savmg ofthermal energy

Install nme steam traps modIfy system to return the condensate to
the cycle of boIler-house The average monthly heat losses are
819 Gcal/month or 9,828 Gcal/year The IS equal to 1 612
tfs/year, or 419 44 nullIon rubles/year ThIS IS based on the
follOWIng
Q =Gcond *Gtech * (l - Xts) - mass flow rate ofcondensate
Gts =Gtect * Xts - mass flow rate oftransIt steam
hcond = 102 Gcal/ton - condensate enthalpy
hts = 0 6 Gcal/ton - transIt steam enthalpy

46 ml1hon Rubles

1,6121£s
419 ml1hon Rubles
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SectIOn 5

AppendIces

These appenchces contam data and mformanon that was collected dunng the on-sIte actlVltles and
were used m the development ofthe recommended effiCIency measures

AppendIX No 1

Charaetenstlcs of AIr Compressmg StatIOn's Electncal Eqmpment

Chao 5 - Compressor No 2 N=165 J..W Chao 6 - Compressor No 1 ~=165 J.."
Record Record Record Chao 5 Chao 5 Chan 5 Chan 5 Chan 6 Chan 6 Chan 6 Chan 6
Number Date Eod Time Alg J..W Al-g kVA Avg PF Avg J..VAR Avg kW A"g J..VA Avg PF Alg ""-ill

1 180697 13 3000 15854 185 596 085 96389 0 0 1 0

2 180697 13 4,00 158 116 184 2,2 086 94541 0 0 1 0
3 180697 140000 156 112 183 838 085 97019 0 0 1 ()

4 180697 14 bOO 157691 184 729 085 96143 0 0 1 0
5 180697 143000 128124 150024 085 77 961 0 0 1 0
6 180697 144500 161 056 188266 086 97432 0 0 1 0
7 180697 150000 159025 186907 08, 98104 0 0 1 0
8 180697 15 1500 1587,3 185441 086 9'8 0 0 1 0
9 180697 153000 161 025 18754 086 96084 0 0 1 II

10 180697 1,4,00 158705 186007 085 96927 0 0 1 0

11 180697 160000 158362 18) 468 085 96478 0 0 1 0

12 180697 16 1500 157 196 184 498 085 96545 0 0 1 0
13 180697 163000 1)6235 184 877 085 98735 0 0 1 0
14 180697 164500 159609 187 106 08) 97548 0 0 1 0
IS 180697 17 00 00 156 185 18329) 085 958 0 0 1 0
16 180697 171500 157061 184 433 085 96599 0 0 1 0
17 180697 173000 15992 187091 085 97046 0 0 1 0
18 180697 174500 156233 183501 08, 96162 0 0 1 0
19 180697 180000 158,279 18479 086 9,335 0 0 1 0
20 180697 181500 156796 183555 08) 9,354 0 0 1 0
21 180697 183000 157357 183851 086 95049 0 0 1 0
22 180697 184500 1568,3 184 073 085 96251 0 0 1 0
23 180697 190000 156382 184381 085 97585 0 0 1 0
24 180697 19 1500 155302 183403 085 97466 0 0 1 0
25 180697 193000 155869 183854 085 97431 0 0 1 0
26 180697 194500 158745 185424 086 9,795 0 0 1 0
27 180697 200000 156995 184 675 085 97,212 0 0 1 0
28 180697 201500 152301 181 355 084 98363 0 0 1 0
29 180697 203000 15341 182689 084 99086 0 0 1 0
30 180697 204500 156094 183839 085 97056 0 0 1 0
31 180697 210000 156525 184 284 085 97195 0 0 1 0
32 180697 21 1500 156241 184 397 085 97835 0 0 1 0
33 180697 213000 156374 184439 085 9772 0 0 1 0

34 180697 214500 157847 185649 08) 97645 0 0 1 0
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3) 180697 220000 IS) 727 183 )32 085 97022 0 0 1 0
30 180697 22 IS 00 15394 181541 085 96164 0 0 1 0
37 180097 223000 155891 183793 085 97257 0 0 1 0
38 180697 224) 00 15626 184 169 085 97395 0 0 1 0

39 180697 230000 1539 182387 084 97801 0 0 1 0
40 180697 23 1500 1J9131 186282 085 96793 0 0 1 0
41 180697 233000 I)) )68 182386 08) 951)7 0 0 1 0
42 180697 234500 156433 184 37 085 97475 0 0 1 0
43 190697 00000 1J5618 183,122 085 96434 0 0 1 0

44 190697 o 1J 00 157481 184 82 085 96615 0 0 1 0
-I) 19lJo 97 03000 158109 18) 709 085 97338 0 0 1 0

46 190697 04) 00 157198 184089 085 95734 0 0 1 0
47 190697 10000 1:>3882 182,686 084 98373 0 0 1 0
48 190697 1 1500 157545 184749 085 96411 0 0 I 0
-19 190697 13000 1J5731 183227 085 96445 0 0 1 0
50 190697 14) 00 159 122 186798 085 9779 0 0 1 0
51 190697 20000 155461 183697 08) 9774 0 0 1 0
)2 190697 21) 00 ISS 915 182978 085 95677 0 0 1 0
)3 190697 23000 1)6724 183872 085 96089 0 0 1 0
)4 190697 24500 1:>5436 182831 085 96182 0 0 1 0
)) 190697 30000 157489 184405 08) 9) 874 0 0 1 0
:>6 190697 "1:> 00 157966 184 869 085 95983 0 0 1 0
)7 190697 33000 15) 422 18305 08) 96614 0 0 1 0
)8 190697 34500 156482 18429) 085 97,291 0 0 1 0
)9 190697 40000 1)742 184 201 085 9) 587 0 0 1 0
00 190697 41:> 00 156 106 184937 084 9908 0 0 1 0
61 190697 43000 157632 184 82 08:> 96407 0 0 1 0
62 190697 44)00 157631 184818 085 96412 0 0 I 0
63 190697 ) 0000 15:> )28 183062 085 964)9 0 0 1 0
64 190697 ) 1500 15) 634 182567 085 9:> 382 0 0 1 0
6) 190697 ) 3000 15727 184 099 085 9:> 6:> 0 0 1 0
66 190697 )4:> 00 154891 181 734 085 94993 0 0 1 0
07 190697 60000 157879 185216 085 96769 0 0 1 0
68 190697 61) 00 157366 184 449 085 96158 0 0 1 0
69 190697 63000 158567 185912 085 96989 0 0 1 0
70 190697 64500 158228 184 348 086 94553 0 0 1 0
71 190697 70000 157 183 183429 086 94454 0 0 1 0
72 190697 71500 156 101 182823 085 95066 0 0 1 0
73 190697 73000 15921 185023 086 94236 0 0 1 0
74 190697 74500 154827 182893 085 97,295 0 0 1 0
75 190697 80000 158764 184 568 086 94068 0 0 1 0
76 190697 8 IS 00 155868 182023 086 939 0 0 1 0
77 190697 83000 158557 184378 086 94036 0 0 1 0
78 190697 84500 159228 18503 086 94188 0 0 1 0
79 190697 90000 160976 186643 086 9442 0 0 1 0
80 190697 91500 158727 184 366 086 93716 0 0 1 0
81 190697 93000 153933 179,296 086 91892 0 0 1 0
82 190697 94)00 155496 181 535 086 93614 0 0 1 0
83 190697 100000 16069 186735 086 95035 0 0 1 0
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84 190697 101500 160 178 18,699 086 93883 0 0 1 0
8, 190697 10 30 00 156582 18251 o8tl 93711 0 0 1 0

86 19 Otl 97 10 45 00 157919 183991 o8tl 9435 0 0 1 0

87 190697 110000 15869, 184463 086 93973 0 0 1 0

88 190697 11 bOO 15809 184 218 086 94499 0 0 1 0

89 190697 113000 15755 184 048 086 9505 0 0 1 0

90 190097 114500 b9976 18, 839 086 94469 0 0 1 0

91 19 Otl 97 120000 158906 184805 086 94,295 0 0 1 0

92 190697 12 IS 00 b6819 183303 086 94829 0 0 1 0

93 190697 123000 155795 181553 086 93167 0 0 1 0

94 190697 124,00 160779 187,269 086 959,3 0 0 1 0

95 190697 noooo 157527 184 338 08, 9567 0 0 1 0

96 190697 13 1500 157397 1839,3 086 95 119 0 0 1 0
97 190697 133000 157565 184649 08, 96202 0 0 1 0

98 190697 134500 b8215 184647 086 95 146 0 0 1 0
99 19 Otl 97 140000 157225 184069 08, 95637 0 0 1 0

100 190697 14 1500 157988 185365 085 96856 0 0 1 0
101 190697 143000 157019 184 407 08, 96609 0 0 1 0
102 190697 144,00 155 864 182731 085 95293 0 0 1 0
103 190697 bOOOO 158 '76 18485 o8tl 9492 0 0 1 0
104 190697 15 1500 b7815 18,603 08, 97,62 0 0 I 0
10, 190697 1:>3000 155653 182,232 085 94714 0 0 1 0
106 190697 154500 155 114 182683 085 9644 0 0 1 0
107 190697 160000 159391 187627 08, 98903 0 0 1 0
108 190697 16 1,00 157659 185401 08, 97458 0 0 1 0

109 190697 161000 158,294 184799 086 95299 0 0 1 0

110 190697 164,00 15765 184 492 085 95784 0 0 1 0

111 190697 170000 159075 185 858 086 96082 0 0 I 0

112 190697 171500 15632 184168 085 97287 0 0 I 0
113 190697 173000 154935 183,232 085 97715 0 0 I 0
114 190697 174,00 15572 184 197 08, 98301 0 0 1 0
115 190697 180000 159338 187267 08, 98328 0 0 1 0

116 190697 18 bOO b50,2 183261 08, 97619 0 0 1 0
117 190697 183000 15, 396 183059 085 96683 0 0 1 0
118 190697 184500 157066 18543 085 98495 0 0 1 0
119 190697 190000 156923 18504 08, 97977 0 0 1 0
120 190697 19 bOO 153982 181 832 085 96632 0 0 1 0

121 190697 193000 15477 182698 08, 96,969 0 0 1 0
122 190697 194500 153751 181 752 08, 96879 0 0 1 0
123 190697 200000 154487 183019 084 98061 0 0 1 0
124 190697 201500 153064 180529 085 9566 0 0 1 0
125 190697 203000 155558 183078 085 96505 0 0 1 0
126 190697 204500 154431 18358 084 99151 0 0 1 0

127 190697 210000 154948 182 139 085 95634 0 0 1 0

128 190697 21 l' 00 156499 182802 086 94,431 0 0 1 0
129 190697 213000 151 266 178139 085 93993 0 0 1 0
130 190697 214500 b5719 182718 085 95,499 0 0 1 0

I3l 190697 220000 154 106 181 856 085 96478 0 0 1 0
132 190697 22 IS 00 155389 182047 085 94774 0 0 1 0
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rn 190697 223000 154483 181 885 085 95939 0 0 1 0

134 190697 224500 154359 181647 085 95666 0 0 1 0

135 190697 230000 161 106 1877 086 96,272 0 0 1 0
136 190697 231500 15:J 012 182032 085 95356 0 0 1 0

137 190697 233000 1:J6674 183 182 086 94889 0 0 1 0
138 190697 234500 152904 181 032 084 96826 0 0 1 0
139 200697 00000 1:J5 312 182584 085 95901 0 0 I 0
140 200697 01,00 156 505 183934 085 96458 0 0 1 0

l·n 200697 03000 154612 181 753 08, 95464 0 0 1 0
142 200697 04500 152798 180341 085 95698 0 0 1 0
143 200697 10000 155662 183019 085 96192 0 0 1 0

144 200697 I 1500 154861 182927 o8:J 97252 0 0 1 0
145 200697 13000 154394 181968 o8:J 96213 0 0 1 0
146 200697 14500 155852 183891 085 97506 0 0 I 0
I·n 200697 20000 1:J4019 180955 085 9493 0 0 1 0
148 200697 21500 153442 180872 085 95694 0 0 1 0
149 200697 23000 154852 181 995 085 95562 0 0 1 0
150 200697 24500 151 11 180004 084 97668 0 0 1 0
151 200697 30000 154823 182221 085 96033 0 0 1 0
152 200697 31500 153283 181037 085 96228 0 0 1 0
153 200697 33000 15:J 618 183291 085 96726 0 0 1 0
1:J4 200697 34500 155378 182651 085 95918 0 0 I 0
1:J:J 200697 40000 153409 181 651 084 97,2 0 0 1 0
1:Jo 200697 41500 1:J4643 181 847 085 95581 0 0 1 0
1:>7 200697 43000 154946 182 595 085 96524 0 0 1 0
158 200697 44500 153673 181 717 085 96893 0 0 1 0
1:>9 200697 50000 154166 181975 o8:J 96611 0 0 I 0
160 200697 51500 15,483 184292 084 98812 0 0 1 0
101 200697 53000 1:J:J 228 182562 08, 96029 0 0 1 0
162 200697 54500 1:J6489 184372 085 97418 0 0 I 0
163 200697 60000 1:J7864 185309 o8:J 96994 0 0 I 0
164 200697 61500 155 331 182402 085 9551 0 0 1 0
165 200697 63000 156 129 183021 085 95416 0 0 1 0
166 200697 64500 154708 1818 085 95402 0 0 1 0
167 200697 70000 155404 183063 085 96679 0 0 1 0
168 200697 71500 15,999 182535 08, 94743 0 0 1 0
169 200697 73000 159 121 185 176 086 94638 0 0 1 0
170 200697 74500 157845 184304 086 95058 0 0 I 0
171 200697 80000 157479 183 963 086 95023 0 0 1 0
172 200697 81500 158373 184098 086 93,831 0 0 1 0
173 200697 83000 158088 18389 086 93873 0 0 1 0
174 200697 84500 15891 185409 086 95476 0 0 I 0
17) 200697 90000 1)6,23 182313 086 93904 0 0 1 0
176 200697 9 IS 00 156485 182,208 086 93276 0 0 I 0
177 200697 93000 157025 183107 086 94145 0 0 I 0
178 200697 94500 159904 185 518 086 94025 0 0 1 0
179 200697 100000 157042 184 001 085 95807 0 0 I 0
180 200697 101500 154 116 181 336 085 95463 0 0 1 0
181 200697 103000 158429 18:> 365 085 96174 0 0 1 0
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182 200097 104,00 15864 18571 085 90484 0 0 1 0
183 200697 11 0000 156838 18374 08, 9,654 0 0 1 0
184 200697 11 1500 156311 183489 085 96001 0 0 1 0
18, 200697 11 3000 156447 184 167 08' 97067 0 0 1 0
186 200697 114500 1:>5872 182995 085 9,759 0 0 1 0

187 200697 120000 157768 184712 085 96004 0 0 1 0
188 200697 12 1:> 00 156 378 182717 086 94417 0 0 1 0
189 200697 123000 155 883 182889 085 95564 0 0 1 0
190 200697 124500 156914 183,941 085 9,931 0 0 1 0

191 200697 13 0000 156235 183,663 085 9644, 0 0 1 0

192 200697 13 IS 00 15652 183279 085 95282 0 0 1 0
193 200097 133000 156364 183 132 085 95274 0 0 1 0
194 200697 13 4, 00 155914 183285 08, 96262 0 0 1 0
195 200697 140000 156467 183 12 085 9,076 0 0 1 0
196 200697 14 1500 156578 184465 085 97402 0 0 1 0
197 200697 143000 157,29 184 375 085 96132 0 0 1 0

198 200097 144500 159665 187323 085 97909 0 0 1 0
199 200697 150000 154308 18283 084 97986 0 0 1 0
200 200697 1:> 1,00 157025 185268 08, 9823 0 0 1 0
201 200697 1,3000 158446 185 388 085 96207 0 0 1 0
202 200697 154500 15486 183 132 08, 97632 0 0 1 0
203 200697 160000 154115 182431 084 97483 0 0 1 0
204 200697 161500 155,233 182 197 085 9530, 0 0 1 0
205 200697 163000 160005 186104 086 95034 0 0 1 0
206 200697 164'00 158435 185278 086 960, 0 0 1 0
207 200697 170000 158509 18635 085 97923 0 0 1 0
208 200697 171:>00 157276 184624 085 96659 0 0 1 0
209 200697 17,000 154973 183336 085 97834 0 0 1 0
210 200697 174,00 15502 18271 085 96602 0 0 1 0
211 200697 180000 155747 183,243 085 96496 0 0 1 0
212 200697 181500 154085 18162, 085 96071 0 0 1 0
213 200697 183000 IS' 914 183286 085 96325 0 0 1 0
214 200697 184500 152747 182,265 084 99321 0 0 1 0
21:> 200697 190000 153526 181 363 085 96496 0 0 1 0
216 200697 191:>00 154555 182222 08, 96458 0 0 1 0
217 200697 193000 153782 180938 08, 95308 0 0 1 0
218 200697 194500 15277 180492 085 96013 0 0 1 0
219 200697 200000 152058 179798 085 9,839 0 0 1 0
220 200697 201500 158698 186047 085 97015 0 0 1 0
221 200697 203000 1547 182471 085 96715 0 0 1 0
222 200697 204500 154483 182186 085 96503 0 0 1 0
223 200697 210000 156398 184746 085 98,27 0 0 1 0
224 200697 21 1500 150484 177777 08, 9457 0 0 1 0
225 200697 213000 147964 1763 084 95765 0 0 1 0
226 200697 214500 152013 179536 085 9,471 0 0 1 0
227 200697 220000 154423 181576 085 95465 0 0 1 0
228 200697 221500 150728 177 776 085 94191 0 0 1 0
229 200697 223000 154893 182 107 085 95682 0 0 1 0
230 200697 224500 153754 181 107 085 9,601 0 0 1 0
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231 200697 230000 156289 183,1,1 085 9, ,93 0 0 1 0
232 200697 23 1500 15716 183413 086 94518 0 0 1 0
233 20 Ot> 97 233000 1569;,1 183 :>46 086 95101 0 0 1 [)

234 200697 234500 156767 184 136 08, 96523 0 0 1 0
23, 210697 00000 \)7038 184304 08, 96365 0 0 1 0
236 210697 01500 \)7087 184008 085 9,746 0 0 1 0
237 210697 03000 \)4727 181874 08, 9,527 0 0 1 0
238 210697 04500 145559 173323 084 94032 0 0 1 0

239 210697 10000 15225' 178897 08, 93854 0 0 1 0

240 210097 1 1500 154257 181 615 08, 9579 0 0 1 0
241 210697 13000 1:>6018 183 129 085 9,843 0 0 1 0

242 210697 14500 151 822 178952 085 94659 0 0 1 0
243 210697 20000 \)2 133 179819 085 9,81 0 0 1 0
244 210697 21500 155656 182637 085 95474 0 0 1 0
245 210697 23000 153277 180533 08, 9,319 0 0 1 0
246 210697 24500 151 566 179005 085 9,13 0 0 1 0
247 210697 30000 \)2,64 17987 085 95,2 0 0 1 0
248 210697 31500 151 828 179,294 085 95,272 0 0 1 0
249 210697 33000 1:>1646 17852 085 94145 0 0 1 0
250 210697 34500 153757 181 356 08, 96095 0 0 1 0
251 210097 40000 156059 183 ,69 08, 96582 0 0 1 0
2,2 210697 4 \) 00 156798 18409 08, 96374 0 0 1 0
253 210697 43000 155062 182492 08, 96129 0 0 1 0
254 210697 44500 15462 181 ,22 085 9,006 0 0 1 0
2,5 210697 50000 15'964 182244 086 942 0 0 1 0

256 210697 51500 153929 181097 085 95346 0 0 1 0
257 210097 53000 15298 179939 085 94679 0 0 1 0
2,8 210697 54,00 153 928 180307 08' 93814 0 0 1 0
2,9 210697 60000 15393 180713 085 9458, 0 0 1 0
260 210697 61500 153 915 181316 085 95742 0 0 1 0
261 210697 63000 154664 181 358 085 94599 0 0 1 0
262 210697 64500 155417 181218 086 93141 0 0 1 0
263 210697 70000 154637 181072 08, 94136 0 0 1 0
264 210697 71500 156731 182399 086 93,25 0 0 1 0
265 210697 73000 157534 183618 086 94,24 0 0 1 0
266 210697 74500 153479 179533 08, 93055 0 0 1 0
267 210697 80000 153641 179409 086 92575 0 0 1 0
268 210697 81500 153262 17964 085 93627 0 0 1 0
269 210697 83000 154848 180268 086 92228 0 0 1 0
270 210697 84500 155046 180451 086 92,289 0 0 1 0
271 210697 90000 152797 178593 086 9239 0 0 1 0
272 210697 91500 153458 17885 086 91796 0 0 1 0
273 210697 93000 155 112 180738 086 92693 0 0 1 0
274 210697 94500 15288 17852 086 92127 0 0 1 0
27, 210697 10 00 00 154862 180223 086 92106 0 0 1 0
276 210697 10 1500 153459 179794 085 93627 0 0 1 0
277 210697 10 3000 154337 179477 086 9158 0 0 1 0
278 210697 104500 155 155 181,214 086 93565 0 0 1 0
279 210697 11 0000 155812 181 636 086 93,279 0 0 1 0
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280 210697 111:>00 152,87 178825 08, 93166 0 0 1 0
281 210697 113000 15'441 180881 086 92458 0 0 1 (I

282 210697 114500 1:>2977 178132 086 91207 0 0 1 0
283 210697 120000 1:>2684 178759 085 92901 0 0 I 0

284 210697 12 1:> 00 153049 17952 085 93727 0 0 1 0
285 210697 123000 153752 179774 086 93 12 0 0 1 0
286 210697 124500 151062 177 407 08, 92932 0 0 1 0
287 210697 13 00 00 1518 17845 08, °377 (l 0 1 0

288 210697 13 1500 151 402 177,111 08, 918' 0 0 1 0
289 210697 13 3000 152728 178828 08, 92964 0 0 1 0
290 210697 13 4, 00 152826 179443 08, 939, 0 0 I 0
291 21 Ot> 97 140000 15392 180617 085 94398 0 0 1 n
292 210697 14 l:> 00 15231 17885, 08, 93686 0 0 1 0

293 210697 143000 153,287 180 132 085 94501 0 0 1 0

294 21 Ot> 97 144500 153972 18018 085 9352 0 0 I 0
295 210697 150000 152943 179337 085 93584 0 0 1 0
296 210697 151500 151 439 178249 085 93922 0 0 1 0
297 210697 153000 153,219 179732 08' 93914 0 0 1 0
298 210697 154500 151872 178306 08, 93363 0 0 1 0
299 210697 160000 150039 17777 084 95,259 0 0 1 0
300 210697 161500 148291 175,268 08, 9334, 0 0 1 0
301 210697 163000 15068 177048 085 92879 0 0 1 0
302 210697 164,00 152432 179562 085 94811 0 0 1 0
303 210697 170000 1:> 1 899 178372 08, 93486 0 0 1 0
304 210697 171500 ISO 135 177641 085 94855 0 0 I 0
305 210697 173000 1496,8 176,269 08, 93091 0 0 I 0
306 210697 174500 152043 178632 08, 93687 0 0 I 0
307 210697 180000 149098 176944 084 95 175 0 0 1 0
308 210697 181500 151 556 178257 08, 93774 0 0 1 0
309 210697 183000 ISO 526 177642 085 94236 0 0 1 0
310 210697 184,00 bI436 179299 084 9,91 0 0 1 0
311 210697 190000 150419 177 753 085 94633 0 0 I 0
312 210697 191500 152986 180171 085 95075 0 0 1 0
313 210697 193000 147554 174985 084 94023 0 0 1 0
314 210697 194500 152773 180035 08, 95165 0 0 1 0
315 210697 200000 154552 181 607 08, 95,269 0 0 1 0
316 210697 201500 152834 179572 08, 94,209 0 0 1 0
317 210697 203000 153,221 180816 085 95933 0 0 1 0
318 210697 204500 153141 179991 085 94485 0 0 I 0
319 210697 210000 153,106 180,294 085 95138 0 0 1 0

320 210697 21 1500 152 162 179,286 085 94692 0 0 1 0
321 210697 213000 15367 179868 085 93411 0 0 1 0
322 210697 214500 154711 181 183 085 94228 0 0 1 0
323 210697 220000 155 18208 085 95455 0 0 1 0
324 210697 221500 153758 180635 085 94764 0 0 1 0
325 210697 223000 15073 177774 085 94179 0 0 1 0
326 210697 224500 155326 181 843 085 9447 0 0 1 0
327 210697 230000 152 198 179753 085 95582 0 0 1 0
328 210697 231500 154449 180692 085 93727 0 0 1 0
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329 210697 233000 1)) 203 181 896 08, 94785 0 0 1 0

330 210697 234500 153461 180.291 08, 94558 0 0 1 0

'31 220697 00000 1503,1 178008 084 95,205 0 0 1 0

"2 2~ 06 97 01500 ISo 388 183787 085 96451 0 0 1 0
333 ~2 06 97 03000 1549'6 182311 08, 9'955 0 0 1 0
334 220697 04500 IS' 956 183485 085 96614 0 0 1 0
335 220697 10000 1:l3622 181516 08, 96613 0 0 1 0
336 220697 I 1500 153298 180867 08, 95893 0 0 1 0

337 220697 13000 156847 18359 08, 95346 0 0 1 0

338 220697 14500 153416 180886 085 95717 0 0 1 0

339 220697 20000 1;,2837 17932 085 93697 0 0 1 0

340 220697 21500 IS, 383 182483 085 95583 0 0 1 0

341 220697 23000 1:l6073 183406 085 9624 0 0 1 0
342 220697 24500 156081 182833 085 95 153 0 0 1 0
343 220697 30000 15614 184 281 08, 97779 0 0 1 0
344 220697 31500 155 ,21 182424 085 95,263 0 0 1 0
345 220697 33000 IS' ,33 182985 085 96344 0 0 1 0
346 220697 34500 1)) 926 183563 085 9676 0 0 1 0
347 220697 40000 15'7,4 18248 08, 9503 0 0 I 0
348 220697 41500 155 123 182268 08, 95653 0 0 1 0
349 220697 43000 15'496 181 771 086 9409, 0 0 1 0
350 220697 44,00 150842 178,23 085 94857 0 0 1 0
3,1 220697 ,0000 IS' 161 182031 08, 95117 0 0 1 0
3,2 220697 51500 1,6965 183875 085 9,669 0 0 I 0
3,3 220697 53000 1:l,811 182454 08, 94864 0 0 1 0
354 220697 54500 154575 181074 085 94242 0 0 1 0

3" 220697 60000 156497 18323 08, 95216 0 0 1 0
356 220697 61500 156608 183917 085 96349 0 0 1 0
357 220697 63000 157078 183678 086 95,137 0 0 1 0
358 220697 64500 157637 18506 085 96875 0 0 1 0
359 220697 70000 153094 179973 08, 94572 0 0 1 0
360 220097 71,00 153566 181026 085 95747 0 0 1 0
361 220697 73000 1539,6 179948 086 93121 0 0 1 0
362 220697 74500 152085 178735 085 93812 0 0 1 0
363 220697 80000 1486, 175335 085 92923 0 0 1 0
364 220697 81500 149643 176761 085 94026 0 0 I 0
36, 220697 83000 15092, 177754 08, 9383 0 0 1 0
366 220697 84500 1493 176005 085 93152 0 0 1 0
367 220697 90000 152729 179 166 085 9362 0 0 1 0
368 220697 91500 149888 1761 085 92392 0 0 1 0
369 220697 93000 151919 177952 08, 92635 0 0 1 0
370 220697 94500 148992 17652 084 94589 0 0 I 0
371 220697 100000 15322 180057 085 94509 0 0 1 0

372 220697 101500 151015 177 141 085 92532 0 0 1 0

373 220697 103000 148808 175378 085 927 0 0 1 0
374 220697 104500 149077 175468 085 92449 0 0 I 0
37, 220697 11 0000 150136 176747 085 93158 0 0 I 0
376 220697 11 1500 150679 176902 085 92574 0 0 1 0
377 220697 11 3000 150526 176644 085 92 382 0 0 1 0
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378 220697 114500 14982:> 176,216 085 92686 0 0 1 0
379 220697 12 0000 14701 173397 085 91874 0 0 1 0
380 220697 12 1500 148074 17349:> 085 9036 0 0 1 0
381 220697 123000 147 137 173492 08:> 91841 0 0 1 0
382 22 Db 97 124500 146807 173174 08:> 91796 0 0 1 0
383 220697 130000 146497 171884 085 898:>2 0 0 1 0
384 220697 13 1:> 00 149 :>94 17:> 523 085 91777 0 0 1 0
385 220697 133000 127085 15049 084 80538 61212 72 516 084 38847
386 220697 13 4:> 00 0 0 1 0 164 456 191 291 086 97644
387 220697 140000 0 0 1 0 166726 19431 o8b 99689
388 220697 14 1500 0 0 1 0 165823 193486 086 99577
389 220697 143000 10 196 1949 052 14601 16) 253 192664 086 98974
390 220697 144500 0 0 1 0 162817 189902 086 977
391 220697 1) 0000 0 0 1 0 156 12 184907 084 98961
392 220697 I:> 1:> 00 0 0 1 0 162997 190,779 085 99088
393 220697 1:> 3000 0 0 1 0 161012 18904 08) 98986
394 220697 154500 0 0 1 0 162754 190 167 086 98241
39:> 220697 160000 0 0 1 0 160048 188471 08:> 99407
396 220697 16 1:> 00 0 0 1 0 162889 19209) 08:> 101672
397 220697 163000 0 0 1 0 161 957 189797 085 98855
398 220697 164:> 00 0 0 1 0 163 183 190997 08:> 99173
399 220697 170000 118874 139645 085 73218 62087 73 :>6 084 39407
400 220697 171:> 00 149811 175774 085 91876 0 0 1 0
401 220697 173000 69875 816:>5 086 42,232 104 179 129903 08 73564
402 220697 174500 0 0 1 0 1:>9 128 187448 08:> 98976
403 220697 180000 0 0 1 0 166536 19476 086 100877
404 220697 18 1500 0 0 1 0 165273 193918 085 101 37:>
40:> 220697 183000 13 :>71 21029 065 14961 165806 194578 085 101 713
406 220697 184:>00 102921 120411 085 62474 88603 1028 086 52122
407 220697 190000 159853 1864 086 9581 0 0 1 0
408 22 Ob 97 191500 1:>5725 182401 085 94877 0 0 1 0
409 220697 193000 157286 184096 085 95588 0 0 1 0
410 220697 194:> 00 1:>8 153 184376 086 94712 0 0 1 0
411 220697 200000 158801 184914 086 94677 0 0 1 0
412 220697 201500 15913 185 194 086 94656 0 0 1 0
413 220697 203000 158746 185022 086 94991 0 0 I 0
414 220697 204500 157701 18422 086 95146 0 0 1 0
415 220697 210000 158438 184847 086 95143 0 0 1 0
416 220697 21 1500 158495 185625 085 96512 0 0 1 0
417 220697 213000 158398 185427 0,85 96304 0 0 1 0
418 220697 214500 157437 184326 085 95772 0 0 1 0
419 220697 220000 159,207 186192 086 96473 0 0 1 0
420 220697 221500 157868 184541 086 95489 0 0 1 0
421 220697 223000 15894 185211 086 95026 0 0 1 0
422 220697 224:> 00 157366 183935 086 9517 0 0 1 0
423 220697 230000 160,908 187125 086 95443 0 0 1 0
424 220697 231500 158 193 184 264 086 94438 0 0 1 0
425 220697 233000 159733 186101 086 9:> 408 0 0 1 0
426 220697 234500 159344 186329 086 96524 0 0 1 0
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427 230697 00000 157583 184 441 085 9,746 0 0 1 11
428 230697 01500 15832 185 188 085 9,995 0 0 1 0
429 230697 03000 163739 190203 086 9675 0 0 1 0
430 230697 04500 157389 185599 08, 9828 0 0 1 0
431 230697 10000 158886 186388 08, 97381 0 0 1 0
432 230697 1 1500 158859 185356 086 95444 0 0 1 0
433 230697 13000 1;)9241 186333 085 96678 0 0 1 0
434 230697 14500 159926 186816 086 96519 0 0 1 0

435 230697 20000 158,408 185 9:>5 085 97,293 0 0 1 0

436 230697 21500 157629 185 331 085 9737 0 0 1 0
437 230697 23000 64 676 7:> 388 086 38709 144 39:> 169434 08:> 88,2

438 230697 24500 0 0 1 0 16,344 193661 08:> 100 723
439 230697 30000 0 0 1 0 163093 191 174 085 9900,
440 230697 31500 0 0 1 0 162151 190061 085 99083
441 230697 33000 0 0 1 0 1:>9 119 187172 085 988-14
442 230697 34500 0 0 I 0 164 372 192 387 085 9989b
443 230697 40000 0 0 1 0 158883 187 168 085 98811
444 230697 41500 3983 10 679 037 9909 160793 188339 085 98027
445 230697 43000 0 0 1 0 160827 188337 08:> 979,1
446 230697 44500 0 0 1 0 158637 187368 085 9959,
447 230697 50000 0 0 1 0 16073, 188778 085 98913
-148 230697 51500 0 0 I 0 158271 187653 084 100701
449 230697 53000 0 0 I 0 158713 187003 08, 98787
450 230697 54500 0 0 I 0 162192 189887 08, 98625
451 230697 60000 0 0 I 0 164486 192333 086 99606
452 230697 61500 0 0 I 0 16448 193255 085 101 342
453 230697 63000 0 0 I 0 160 136 187485 085 974
4,4 230697 64500 0 0 1 0 163 113 19068, 086 98711
455 230697 70000 0 0 I 0 162367 191,221 085 100894
456 230697 71500 0 0 1 0 164 29 193222 085 101588
457 230697 73000 0 0 1 0 164477 19188 086 98731
458 230697 74500 0 0 1 0 164431 191 9 086 98884
459 230697 80000 0 0 1 0 164 851 193221 085 100667
460 230697 81500 0 0 I 0 167796 195214 086 99688
461 230697 83000 0 0 1 0 16928 196031 086 98804
462 230697 84500 0 0 1 0 170019 196508 087 98502
463 230697 90000 0 0 1 0 165311 19332 086 100125
464 230697 91500 0 0 1 0 164 579 192914 085 10052
465 230697 93000 0 0 1 0 165686 193244 086 99338
466 230697 94500 0 0 1 0 164 724 191 853 086 98).77
467 230697 100000 0 0 1 0 162797 190487 085 98817
468 230697 101500 0 0 1 0 166744 194012 086 9908
469 230697 103000 0 0 1 0 167168 194272 086 98915
470 230697 104500 0 0 I 0 165 335 192 191 086 97935
471 230697 11 0000 0 0 1 0 165148 192096 086 98033
472 230697 111500 0 0 I 0 162922 190929 085 99448
473 230697 11 3000 0 0 1 0 165505 193458 086 100062
474 230697 114500 0 0 1 0 167027 195002 086 100537
475 230697 120000 0 0 1 0 163282 191556 085 100021
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AppendIX No 2

Charactenstlcs of CoolIng Compressmg StatIon Electncal EqUIpment

Chan 5 - Compressor No 18 Chan 6 - Compressor No 2
Record Record Record Chan 5 Chan 5 Chan 5 Chan 5 Chan 6 Chan 6 Chan 6 Chan 6
Number Date End TIme Alg !..W Alg !..VA Avg PF Alg Alg kW o\lg !..VA Alg PF Alg

I 180697 164,00 909'1 144 989 -092 -37"8 19667 21.249 097 ,02

2 180697 17 0000 221'44 224629 099 37079 7602, 77 254 098 1368

3 180697 17 1,00 223067 226404 099 38706 77825 79017 098 13 ()1r

4 180697 173000 225947 229258 099 38774 7975, 80871 099 13 14

5 180697 174,00 227348 230374 099 37;2 7908 80192 099 13;26'

6 180697 180000 224671 227792 099 "7,64 76805 780"7 098 1176t

7 180697 18 1,00 225091 228309 099 38183 76556 77831 098 1399:

8 180697 183000 223 916 227117 099 3798 74912 76289 098 14 "8-

9 180697 184500 223011 226401 099 39013 73213 74774 098 I' I"
10 180697 190000 223693 227 155 098 39494 7467, 7614 098 148It

II 180697 19 1500 2249-12 22844 098 39808 76422 77783 098 144-

12 180697 193000 22, 19, 228633 098 39487 77045 78348 098 14 18'

13 180697 19 -1,00 227.293 2307,3 099 39794 79;262 80462 099 n 801

14 180697 200000 226717 230312 098 40,09 77,22 78869 098 144-1

15 180697 20 bOO 223538 227462 098 420,9 72 529 74319 098 10 171

16 180697 203000 22,939 229724 098 41 515 7,169 76726 098 1,32C.

17 180697 204'00 227791 231 401 098 40704 77527 78876 098 14 48~

18 180697 210000 22928, 232868 098 4068 7906" 80329 098 1416,

19 180697 21 bOO 231 149 2347,7 098 4098, 80803 82003 099 13 93-

20 180697 213000 230725 234138 099 39814 80808 81953 099 13611
21 180697 214500 230;245 233691 099 39971 80643 818 099 13 66-

22 180697 220000 229687 233427 098 41601 79487 8076, 098 14271
23 180697 22 bOO 22889 232938 098 43222 77969 79409 098 1501
24 180697 223000 227902 23184 098 42544 77414 788, 098 1493C.

25 180697 224,00 227139 231 177 098 4" 004 76178 77727 098 1539,

26 180697 2300 00 227904 232004 098 43411 78042 79468 098 1495
27 180697 23 1500 227984 232066 098 43271 78523 79912 098 147c

28 180697 233000 221904 2249, 099 36879 76422 77613 098 13 50:
29 180697 234500 221 329 224659 099 38526 74921 76288 098 14332
30 190697 00000 220745 224154 098 38934 73321 74843 098 1496E

31 190697 01500 217614 221329 098 40366 68512 70465 097 16416

32 190697 03000 219 179 222628 098 39009 722 73796 098 1515,

33 190697 04500 217;217 22089 098 40014 74598 76001 098 1449E

34 190697 10000 2b202 218987 098 40468 7588 77174 098 1403"

35 190697 1 1500 21965 223253 098 39936 73943 75436 098 14891

36 190697 13000 218727 222546 098 41039 7312 74721 098 15342

37 190697 14500 219432 223 141 098 40506 74871 76306 098 1468

38 190697 20000 220708 224302 098 39983 76642 77931 098 1407,

39 190697 2 1,00 220989 224473 098 39382 77131 78367 098 1382,

40 190697 23000 220345 22393 098 39893 75764 77116 098 14 r
41 190697 24500 217715 221475 098 40625 72 384 74012 098 1537

42 190697 30000 22197 225357 098 38915 77 668 78867 098 13658
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43 190697 31500 220879 224,256 098 38759 768'3 78083 098 l' 762
44 190697 33000 217876 2216 098 40438 72 488 741 098 1::1298
45 190697 34'00 214898 219228 098 43349 68086 70199 097 17053
46 190697 40000 21241 216925 098 44 017 6608 68415 097 17676'
-17 190697 41500 21::1596 219654 098 41959 70701 72 539 098 It> 048,
48 190697 43000 221 112 224649 098 39695 77,273 78519 098 139:
49 190697 44,00 220993 224672 098 40478 77085 78374 098 1-1 1221
50 190697 '0000 220 III 223848 098 40722 7649 77 818 098 14,272 1

'I 190697 , bOO 217969 221,703 098 40508 74534 7,976 098 14688

52 190697 53000 217928 22139 098 38987 75322 76632 098 14066

53 190697 '4,00 218132 22157 098 38868 75829 77 098 098 13 89
,4 190697 60000 215523 21902 098 38967 7356 74977 098 1-1469
5, 19 Ot> 97 6 bOO 215032 218254 099 3735 74176 75461 098 1,823

56 190697 63000 214245 217,257 099 36038 74219 75431 098 I' 424
57 190697 64500 212991 215796 099 3467 73393 74'99 098 1332
58 190697 70000 212049 214792 099 34204 72488 73726 098 IH06
,9 190697 7 bOO 211 801 214426 099 33435 72 933 74097 098 13037
60 190697 73000 211 82 214204 099 31 853 73907 74939 099 12348
61 190697 74500 210 748 212 871 099 29967 7388 7483 099 11839
62 190697 80000 210 956 212897 099 28665 74693 75556 099 11 337
63 190697 81500 211 ,63 213 ,07 099 28729 738,5 74776 099 1164
64 190697 83000 213 774 216 101 099 31 519 7353 74611 099 12564
65 190697 84,00 216757 218876 099 30358 7717 78022 099 114,6
66 190697 90000 216047 218018 099 29238 7724 78041 099 II 116
67 190697 91500 21::1 024 216853 099 28087 76383 7718 099 11021
68 190697 93000 214319 216046 099 27244 7618 76953 099 10 837
69 190697 94,00 214742 216397 099 2669 77117 77 83' 099 10 51
70 190697 100000 21496 216606 099 26626 77238 77 948 099 10455
71 190697 10 bOO 21:>674 217512 099 28201 76644 77434 099 11003
72 190697 10 30 00 215784 217581 099 27892 76721 775 099 10 917
73 190697 104,00 217464 219144 099 27059 79143 7981 099 10249
74 190697 110000 21742 219099 099 270,4 78519 79211 099 104
75 190697 11 1,00 218251 219873 099 2656 79187 79848 099 10 187
76 190697 11 3000 223854 225877 099 30148 82247 82931 099 10597
77 190697 114500 225431 226955 099 26156 82137 82731 099 9854
78 190697 120000 226643 228179 099 26387 81525 82156 099 10 124
79 190697 12 1500 226322 227896 099 267 80961 81615 099 10272
80 190697 123000 22'392 227026 099 27071 80075 80768 099 10511

81 190697 124500 223812 226054 099 31744 80623 81422 099 11338
82 190697 13 0000 224997 227,297 099 32,235 81404 82193 099 11 322
83 190697 13 1::100 225763 228094 099 32509 81658 82452 099 11373
84 190697 133000 225365 227589 099 31722 81911 82664 099 11 091
85 190697 13 45 00 22582 227,764 099 29678 83027 83684 099 10416
86 190697 140000 226365 228,272 099 29431 83434 8407 099 10,281
87 190697 141500 22756 229658 099 30938 83768 84442 099 10612
88 190697 143000 228739 230929 099 31676 84,257 8494 099 10706
89 190697 144,00 230637 232214 099 26994 82089 82743 099 10346
90 190697 150000 23207 233835 099 28667 82491 83188 099 10708
91 190697 15 1500 232572 234425 099 29398 82286 83018 099 10961
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92 190697 I) -000 234309 236202 099 298:!9 81877 82644 090 11 189
93 190697 154500 233339 23) 799 099 3394 0 0121 1 -0 121
94 190697 160000 228 ))0 232263 098 4129 6) 697 66782 098 11,38
9) 190697 10 1500 232066 235069 099 33462 8376- 84 5)1 099 11444

96 190697 163000 2344)2 23688 099 3380) 8) 479 86222 099 11 24,
97 190697 164500 2334 236 115 099 35693 83987 84 84, 099 11986
98 190697 170000 233 351 23614 099 36174 83595 84483 oQ9 12171
99 190697 17 bOO 233387 236437 099 37839 82949 83926 099 12724

100 190697 173000 232757 235928 099 38539 82784 83785 099 12808,
101 190697 174500 232214 23) 731 099 40,552 81774 82894 099 1'1 )'6 1

102 190697 180000 231067 23483 098 41852 80 114 81361 098 14143
103 190697 181500 231363 23),203 098 42305 80795 82035 099 141361
104 190697 183000 233,08 237234 098 41865 82993 84 117 099 1366
105 190697 184,00 232383 236158 098 42045 81654 82837 099 13912
106 190697 190000 231 375 235228 098 42388 80502 81 7)1 098 14196
107 190697 191500 231 327 235287 098 42973 8009 81 385 098 14421
108 190697 193000 230592 23457 098 43001 79772 81096 098 14 )4)

109 190697 194500 232517 236311 098 42163 82535 83682 099 1,704
110 190697 200000 231082 234973 098 42572 81703 82894 099 139)4
111 190697 201500 231 384 235,264 098 42533 81615 82819 099 14026
112 190697 203000 231722 23) 588 098 4249 81842 83034 099 13971
113 190697 204500 229642 233414 098 41702 80763 81962 099 13906
114 190697 210000 22) 807 228594 099 35 )73 80623 81563 099 12307
11) 190697 21 1500 222165 225092 099 36107 76899 7803 099 1'1 187
116 190697 213000 220193 223086 099 3,785 75879 77 042 099 1327
117 190697 214500 221 735 224639 099 3) 99 78096 79144 099 12795
118 190697 220000 221847 224925 099 37067 78301 79378 099 1299
119 190697 22 1500 220938 224014 099 36982 77832 78922 099 13 032
120 190697 223000 21911 222213 099 36992 76103 77279 098 13 383
121 190697 224500 218462 221618 099 37254 75802 77004 098 13501
122 190697 230000 218539 221679 099 37169 76781 77 91 099 13 174
123 190697 23 1500 218 131 221465 098 38,274 7688 78043 099 13384
124 190697 233000 2178,8 221 392 098 39389 7,868 77146 098 13935
125 190697 234500 216851 220458 098 39705 74712 76077 098 14,296
126 200697 00000 217412 221 165 098 40564 73346 74885 098 I) 057
127 200697 01500 216434 220182 098 40441 71477 73144 098 15481
128 200697 03000 2b 901 219842 098 41412 70933 72 689 098 b785
129 200697 04500 220229 223772 098 3965 76862 78115 098 13892
130 200697 10000 219413 223012 098 39894 76922 7817 098 13 875
131 200697 1 1500 219229 222979 098 40713 77074 7834 098 13987
132 200697 13000 21871 22259 098 41368 76358 77699 098 1432
133 200697 14500 21613 220148 098 41857 72 921 74535 098 15377
134 200697 20000 212777 217044 098 42803 68899 70864 097 16497
135 200697 21500 213326 217 673 098 43,227 69342 71326 097 16529
136 200697 23000 220672 224525 098 41404 77926 79189 098 14051
137 200697 24500 220151 224098 098 4186 77787 79065 098 14115
138 200697 30000 218588 222593 098 42025 76313 77682 098 14475
139 200697 31500 216878 220953 098 42231 74588 76085 098 14972
140 200697 33000 217575 22163 098 4219 75802 77 205 098 14598
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141 200697 34500 218756 222726 098 41 851 77 40 78744 098 1412
142 200697 40000 219329 223.24;, 098 41623 78,3;, 79 ;,;,8 098 1" 8;,_

143 200697 41::l 00 219418 2233;, 098 41 71 78,b 79729 098 n 8_

144 200697 43000 219961 223963 098 42139 784'3 79696 098 1398
14;, 200697 44,00 219852 223907 098 42411 78218 79486 098 14 10:
146 200697 50000 218526 222658 098 42681 70731 78094 098 1448
147 200697 51500 216613 220975 098 43681 7,997 7,61, 098 I' ,0
148 200697 53000 215097 219528 098 43876 72 32 74073 098 1597c
149 200697 54500 214 09~ 218571 098 43999 71366 73 18 098 1615t
150 200697 60000 214088 218483 098 43571 7228' 74007 098 1'77....
hI 200697 61500 218362 22184 098 39106 78833 79922 099 13 10:
152 200697 63000 216099 219,203 099 36738 77 933 7895, 099 12 62~

153 200697 64500 213 135 216008 099 35103 76440 774,5 099 12 41~

154 200697 70000 211 203 214178 099 35204 74832 7,92 099 12761
155 200697 71500 210 90, 213 788 099 34982 74137 7,26 099 1290t-
156 200697 73000 209035 211 824 099 34248 73091 74237 098 12 94~

157 200697 74500 20778 210 488 099 33647 72 387 73551 098 12 988
158 200697 80000 207128 209682 099 32618 72274 73391 098 1271

159 200697 8 IS 00 20606 208554 099 32139 71 102 72 265 098 12 8-

160 200697 83000 20603 208535 099 32125 71412 72 ,;,6 098 1277°
161 200697 84500 207583 210346 099 33963 72 448 73612 098 12 998
162 200697 90000 207421 210 043 099 33072 72 206 73406 098 12 838
163 200697 91500 207678 209951 099 30769 7329 7427 099 11 96'1
164 200697 93000 208,235 210 141 099 28223 74492 75312 099 11044
165 200697 94500 207724 209569 099 27716 73749 74593 099 11 14
166 200697 100000 208127 211 564 098 36729 69129 70673 098 14014
167 200697 10 1500 210 034 214029 098 4107 72 02 73,7 098 14979
168 200697 103000 208508 212828 098 42646 7,822 77112 098 13 997
169 200697 104500 211 573 215722 098 4209 777,6 78927 099 13 514
170 200697 110000 216219 219992 098 40526 78387 79524 099 13 362
171 200697 111,00 218287 221 394 099 36928 797;,4 80711 099 12347
172 200697 11 3000 217074 219886 099 35043 79487 80376 099 11 884
173 200697 114500 216286 219421 099 36941 77238 78301 099 12818
174 200697 120000 213 377 216847 098 38614 71671 73179 098 14682
175 200697 12 1500 210 688 214702 098 41231 67787 69795 097 1631
176 200697 123000 213 011 216708 098 39755 77 309 7844 099 13,237
177 200697 124500 212 169 215928 098 40086 79498 80511 099 12685
178 200697 13 00 00 218741 221 954 099 376 78717 79755 099 12773
179 200697 13 1500 215 115 218723 098 39449 77393 78538 099 13,296
180 200697 13 3000 225367 228071 099 35 84,23 84992 099 11305
181 200697 134500 223413 226221 099 3;,455 83957 84723 099 11 312
182 200697 140000 213572 217,243 098 39755 81,272 82187 099 12187
183 200697 141500 218849 222394 098 39478 82031 829,5 099 12,294
184 200697 143000 225668 228829 099 37892 86635 87372 099 11,282
185 200697 144500 225671 229226 098 40191 88102 88843 099 11396
186 200697 150000 224844 228865 098 42686 85968 86866 099 12394
187 200697 15 1500 220555 22537 098 46319 82924 84047 099 13 648
188 200697 153000 213 589 218306 098 45066 77087 78441 098 14466
189 200697 154500 20856 212964 098 43059 71657 73283 098 15297
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190 20 06 97 16 00 00 218409 22195 098 39467 79793 80829 099 128)8

191 200697 161500 220639 224576 098 4185 80138 81265 099 1, .w-
192 200697 163000 21815 222249 098 42474 77763 79029 098 14 0)::

193 200697 164500 218156 222626 098 44 373 763)8 77 809 098 14914

194 200697 170000 218821 223386 098 44 910 76205 77 701 098 b 134

195 200697 17 1500 218695 223596 098 46541 75472 77108 098 b744

196 200697 173000 220 )39 225,211 098 45619 78032 79443 098 14871

197 200697 174500 218969 223393 098 44 223 77,275 78661 098 14663

198 200697 180000 217 93 222376 098 44235 7) 933 77404 098 14979

199 200697 18 J) 00 215912 220531 098 44 885 72 967 74704 098 b 908

200 200697 183000 213677 218433 098 4532 70834 72744 097 10 :>12

201 20 06 97 184500 214 Il2 21897 098 45852 71 561 73454 097 10 :>07

202 200697 190000 216813 221397 098 44804 7483 76412 098 b427

203 200697 191500 2b 015 219746 098 4:> 342 72 795 74561 098 16091

204 200697 193000 214308 219311 098 46567 71 13) 73103 097 16804

205 200697 194500 216 013 221013 098 46735 72 914 7476 098 16408
206 20 06 97 20 00 00 217767 222396 098 4512 75259 76845 098 b48)

207 200697 20 1500 218819 223339 098 44696 75628 77175 098 b 339
208 200697 2030 00 217143 221876 098 4:> )71 7328 7:> 064 098 16223
209 200697 204500 217129 222 156 098 46045 74,23 75942 098 15981
210 200697 210000 219144 223815 098 45476 76093 77 638 098 b377

211 20 06 97 21 1500 218896 22361 098 4566 76032 77587 098 IS 421
212 200697 213000 218339 223249 098 46547 74634 76353 098 1606

213 200697 214500 214656 218739 098 41908 73472 75021 098 b 09)

214 200697 220000 213439 217104 098 39718 73 :>81 7499 098 1443

2b 200697 22 bOO 213 134 216814 098 39766 73,269 74701 098 14:> 191

216 200697 223000 211 78 215551 098 40126 71813 73359 098 14934

217 200697 224500 2140:>2 217626 098 39258 74845 76154 098 13 979

218 200697 230000 216775 220,24 098 389 7707:> 78241 099 13 422:

219 200697 23 I:> 00 214113 217757 098 39657 74104 7:> 478 098 14,2921

220 200697 233000 21123 215,251 098 41382 69639 71431 098 15808
221 200697 234500 215 383 219 122 098 40248 75559 76895 098 14112

222 210697 00000 2b 824 219,21 098 38357 76061 77255 098 1349

223 210697 01500 212842 216434 098 39244 7195 73465 098 14783

224 210697 03000 206222 210886 098 44 036 63622 66173 096 17952
22) 210697 04500 216499 22001 098 39091 77 055 78,244 098 13 508

226 210697 10000 21695 22059 098 39898 76145 7742 098 13 9521

227 210697 1 1500 214146 218077 098 41206 72 784 74344 098 15091

228 210697 13000 211 691 215842 098 42082 71779 73433 098 15363

229 210697 14500 218107 221604 098 39,204 79172 80,238 099 13 005

230 210697 20000 217831 221391 098 39529 78599 79708 099 13219

231 210697 21500 21674 220447 098 40246 77311 78507 098 13621

232 210697 23000 21497 218902 098 41289 75512 76855 098 14264

233 210697 24500 212007 216174 098 42224 72 739 74307 098 15 143

234 210697 30000 209585 214005 098 43263 70949 72676 098 15 712 1

235 210697 31500 213 042 217033 098 41418 75,263 76607 098 14,247
236 210697 33000 213 3:> 217435 098 41936 75673 77007 098 14237

237 210697 34500 211 696 216 III 098 43445 73841 75377 098 15084'

238 210697 40000 209 161 213 967 098 45084 7088 72 709 097 16 163 1
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AO lvanovskaya Brewrng Company

239 ~1 0697 4 bOO 212014 216643 098 44 )34 73316 749b 098 1,57'
240 210697 43000 213 079 217757 098 44 882 74488 76056 098 \) 32
241 210697 44,00 209291 213416 098 41631 72 483 74013 098 1492'
242 210697 50000 20) 589 20903 098 37746 71749 73098 098 I' 91
243 210697 51500 2096 212611 099 3,635 7622 77225 099 1238
244 210697 53000 209945 212896 099 3,312 76782 77747 099 1218
24, 210697 ,4)00 208301 211 339 099 3) 69, 7) 149 76207 099 1261 '
246 210697 60000 203026 206511 098 37739 69503 70983 098 1434,
247 210697 6 I) 00 207286 210092 099 34169 75 Ib) 7() b) 099 12 17t

248 210697 63000 206401 209 003 099 32864 74492 75453 099 11 97~

249 210697 64500 203475 20) 996 099 32118 72 035 73096 099 12 3~

2)0 210697 70000 203026 20) 51 099 31844 72457 73476 099 12 1~

2,1 210697 71500 202898 20,,226 099 108b 72 506 73481 099 11 88~

252 210697 73000 201 198 203476 099 30347 70663 71 718 099 1221t
2)3 210697 74500 200026 202337 099 3048) 69017 70164 098 12 )9-
2)4 210697 80000 201866 204,267 099 31211 70411 71528 098 12 54~

2)) 210697 8 bOO 204643 206992 099 31074 73234 74189 099 118
2,() 210697 83000 204,239 206343 099 29371 73577 74446 099 1130
2)7 210697 84) 00 204549 206466 099 280)6 73813 74624 099 1093 L

2,8 210697 90000 204902 206809 099 28012 74089 7489 099 10 88-
2,9 210697 9 bOO 20) ,47 207395 099 27607 74436 7) 209 099 10 71<;
260 210697 93000 20) 239 207088 099 27597 73485 74304 099 1096"
261 2\ Vb 97 °4500 2046 20636 099 26876 72 908 73726 099 1091:
262 ~1 0697 100000 204468 206318 099 27548 72164 73051 099 11 30t
263 210697 10 bOO 205336 2073)1 099 28821 72 243 73183 099 11 65
264 210697 10 30 00 205217 207275 099 29117 71747 72 735 099 11901
26, 210697 104500 20406 206094 099 28874 7052) 71 )66 099 12124
266 210697 11 0000 203637 205 913 099 30417 71537 72 57 099 12 be
267 210697 11 bOO 202793 20532 099 32098 72 565 73582 099 12154
268 21 Ob 97 11 3000 202403 204 882 099 31762 72 714 73698 099 1196'
269 210697 11 4500 202389 204837 099 31 56 72764 73736 099 11892
270 210697 120000 2066 209608 099 3, 253 7501 76033 099 1237b

271 210697 12 1,00 209601 212391 099 34226 7,89 76854 099 121
272 210697 123000 210544 212948 099 31894 75493 76412 099 11 781
273 210697 124500 212011 214362 099 316) 7646) 77339 099 11 56,
274 210697 13 00 00 212224 214686 099 32,405 76085 77004 099 11 829
27, 210697 13 1) 00 213 906 216361 099 32483 77 315 78194 099 1165<;
276 210697 13 30 00 214303 216695 099 32091 77138 78021 099 11661
277 210697 13 45 00 214878 2173)2 099 32692 77281 78,18 099 11 782
278 210697 140000 215696 218361 099 33998 77,219 78174 099 12144
279 210697 14 bOO 215717 218562 099 35138 76912 77925 099 1248i
280 210697 143000 216356 219188 099 3511 77 273 78,271 099 1241i
281 210697 144500 215984 2188 099 34979 76389 77429 099 12612
282 210697 150000 215728 218685 099 35822 75176 76319 099 1311
283 210697 bbOO 215968 219015 099 36395 75524 76675 099 13 18i
284 210697 153000 218558 221424 099 35498 77702 78725 099 12612
285 210697 154500 219828 222541 099 34631 78315 79289 099 12,34~

286 210697 160000 220999 223807 099 3,326 78999 79974 099 12414
287 210697 16 bOO 221 898 224737 099 35596 79379 8035 0,99 124li

Page 48



I I III I I I
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288 210697 163000 222018 224717 099 14708 79704 80683 099 1210-

289 210697 164500 222002 224683 099 34598 79641 80558 0 0 0 120S'1

290 210697 170000 221641 224 :>2 099 35831 78416 79443 099 12 b9i

291 210697 17 I:> 00 221844 224898 099 3693 78147 79,225 099 12901

292 210697 173000 220953 223963 099 36583 77 612 78698 099 12997

293 210697 174500 220653 223587 099 36086 77367 78445 099 129251

294 210697 180000 220754 223625 099 35706 76751 77 849 099 12982
295 210697 181500 220385 223307 099 35997 76369 77503 099 1,16,

296 210697 183000 220122 223 143 099 36582 76026 77203 098 11189

297 210697 184500 220378 223399 099 36601 76281 77 445 099 1" 122

298 210697 190000 221576 224522 099 36,244 77549 78639 099 1300,

299 210697 191500 222447 225 197 099 35069 78889 79873 099 12456

300 210697 193000 223242 22:> 908 099 ,4,88 79805 8073 099 12149

301 210697 194500 223879 226459 099 34078 80198 81094 099 11982

302 210697 200000 224991 227581 099 34225 80723 81608 099 11949

303 210697 20 I:> 00 224533 227,241 099 349b5 7937 80343 099 12427
304 210697 203000 224714 227406 099 34874 80214 81 143 099 12207
305 210697 204500 224573 227,249 099 34755 80045 80979 099 12223
306 210697 210000 223852 226612 099 35246 7853b 7956 099 12687
307 210697 211,00 222659 225489 099 35598 77252 78349 099 13026
308 210697 21 3000 221661 224516 099 3:> 677 75734 76912 098 13372
309 210697 214500 219469 222464 099 36356 72244 73689 098 144:>7

310 210697 220000 216459 220001 098 39298 67839 69764 097 16228
311 210697 22 1:> 00 219807 222985 099 37441 73106 74563 098 1449
312 210697 223000 222379 22:> 228 099 3,688 77329 78422 099 13011

313 210697 224500 222497 225,286 099 3,314 77 608 78674 099 12 869

314 210697 230000 223026 225808 099 3531 78036 79084 099 12791

315 210697 23 1500 221 701 224658 099 36299 70181 77365 098 13431

316 210697 233000 220133 223301 099 37457 73237 74671 098 14515
317 210697 234500 219144 222573 098 38875 70851 72 534 098 15482
318 220697 00000 21839:> 221 911 098 39311 69935 71707 098 1:> 798
319 220697 01500 218745 222377 098 40005 70928 72 653 098 15702
320 220697 03000 218151 222162 098 41974 71043 72 849 098 16086
321 220697 04'00 222979 227383 098 44498 78739 80146 098 14797

322 220697 10000 232626 236 112 099 40412 85309 86267 099 12787

323 220697 1 1500 229,277 232495 099 38407 83491 84433 099 12525

324 220697 13000 224749 227378 099 34461 81 319 82186 099 11874

325 220697 14500 222277 22508 099 35393 79406 80368 0,99 12365

326 220697 20000 219902 22296 099 36783 78049 79106 099 12848
327 220697 21500 216109 219581 098 38853 74704 76016 098 14023

328 220697 23000 215206 218772 098 39323 74883 76214 098 14069

329 220697 24500 21976 223035 099 38072 81985 82883 099 12134
330 220697 30000 219495 222874 098 38654 81825 82745 099 12,27
331 220697 31500 218884 22234 098 39037 81301 82252 099 1244
332 220697 33000 218881 222412 098 39463 81526 82476 099 12453
333 220697 34500 219022 222647 098 40,004 8191 82862 099 12497
334 220697 40000 219278 222849 098 39726 83596 8446 099 12019
335 220697 41500 223928 226909 099 36645 83454 84,279 099 11729
336 220697 43000 222258 225482 099 37981 81596 82531 099 1235
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AO lvanovskava BrewJng Company

337 220697 44500 2209,7 224303 099 38,88 80106 81 123 099 1: --,

338 220697 ,0000 218835 222 162 099 38194 7853 79590 099 I: \.qg

339 220697 5 1,00 217689 221037 098 38317 77 912 79004 099 1 O'-

340 220697 53000 216995 220,281 099 3789, 78079 79138 099 128()o

3·n 220697 ,4500 216027 219362 098 38089 77174 78287 099 1" 112,
342 220697 60000 215035 218628 098 39461 7,341 76622 098 1,91

343 220697 6 1,00 212 001 215908 098 40878 71 '44 72 968 098 1) .2,8

344 220697 63000 208055 212013 098 40768 07806 69655 097 1,893 1

34' 220697 64,00 204 225 208641 098 42679 62806 6,294 096 1-72.+

346 220697 70000 215 848 219,247 098 38437 76299 77 491 098 I, .+88

347 220697 71500 215748 218812 099 36474 76922 77991 099 12841

348 220697 73000 213 516 216643 099 30667 74525 7,732 098 n427,
349 220697 74500 211 112 214408 098 37441 7190' 73314 098 1.+2b7

350 220697 80000 213 697 216895 099 37094 749,3 76155 098 1 419
351 220697 81500 217008 220036 099 36366 77499 78547 099 12 '"'57
352 220697 83000 217238 220116 099 35463 78298 79,272 099 123'0
353 220697 84500 217849 220679 099 3,2b 78745 79694 099 12131
354 220697 90000 217262 219982 099 34475 77795 78757 099 12.24,

355 220697 91,00 2b 102 217894 099 3475 75 111 76216 099 12884
356 220697 93000 213 113 216026 099 35343 72 7,7 74027 098 1, 601
3,7 220697 94500 213 478 217212 098 39737 3,948 36510 099 ,915

358 220697 10 00 00 211 375 21583 098 4,477 17813 18 188 099 2816
359 220697 101500 215472 218327 099 35 185 75746 76804 099 12663
360 220697 10 3000 214644 217461 099 34878 74493 75633 099 11 046

361 220697 10 4, 00 213 791 216662 099 3, 141 73307 74545 098 1,484

362 220697 11 0000 213 531 216333 099 ,4691 73379 74593 098 1, 357

363 220697 11 1500 212 233 214917 099 33847 72 173 73429 098 l' 478

364 220697 11 3000 212994 215575 099 33248 72 805 73996 098 11 178

365 220697 114,00 212 655 215292 099 33584 72 042 73304 098 l' 498
366 220697 120000 211 55 214179 099 33443 70957 72,274 098 1369
367 220697 12 1500 211676 214344 099 33703 71433 72 731 098 13 636
368 220697 123000 211 421 214113 099 33836 71378 72 682 098 l' 667
369 220697 124500 210494 213 141 099 33478 70885 72 19 098 11619
370 220697 130000 209881 212453 099 32949 70094 71424 098 1367,

371 220697 13 1500 209386 212142 099 34071 68911 70369 098 14199

372 220697 13 3000 209538 212311 099 34172 68883 70356 098 14,264

373 220697 134500 213 192 216584 098 38173 70,343 71953 098 b093
374 220697 140000 213 365 216783 098 38332 70779 72372 098 1;, 06

375 220697 14 1500 214239 217753 098 3896 71052 72 668 098 b 195

376 220697 143000 213 574 216837 098 37443 70723 72,279 098 14873
377 220697 144500 214605 217821 099 37284 70987 72 528 098 1483

378 220697 150000 214829 218055 099 37364 71 551 73054 098 14704

379 220697 15 1500 214719 217934 099 37,288 7195 73417 098 14 ;,63

380 220697 153000 215 157 218 187 099 3623 72 639 74011 098 14147

381 220697 IS 4, 00 216587 219611 099 36312 73907 75204 098 13 862
382 220697 160000 217582 220686 099 36871 74051 75377 098 14037

383 220697 161500 217716 220976 099 37807 73415 74834 098 14465

384 220697 163000 217597 221098 098 39185 71875 73479 098 15.222

385 220697 164500 21709 220535 098 38813 71 114 72 757 098 b 329
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AD lvanovskaya Brewmg Company

380 22 0697 17 00 00 217378 220073 099 34262 72772 74082 098 I'S18
387 120697 171500 217549 220071 099 33.208 73499 74704 098 I' ., 181

388 220097 17 3000 222809 22,253 099 33052 79027 79954 09° 12089
389 220697 174500 22,862 22861 099 35329 80617 81 571 099 12,98

390 220697 180000 226323 229182 099 3608, 80605 81586 099 12'09
391 220697 181500 225335 228 164 099 3581 79204 80,242 099 12819
392 220697 183000 224684 227511 099 3,723 78178 792,8 099 12992
393 220697 184,00 224406 226852 099 33147 78869 7982 099 12 23
394 220697 190000 223283 225492 099 31479 78474 79371 099 II 8,9

395 220697 191500 223345 225458 099 30779 78465 7934 099 11706

396 220697 193000 222416 224364 099 29488 77934 7878 099 11469

397 220097 194500 221435 223436 099 29823 7695 77847 099 11743

398 220697 200000 222438 224535 099 30602 77 348 78262 09° 11883
399 220697 20 1500 221 542 223031 099 30485 70428 77 375 099 12022
400 220697 203000 2221 224199 099 30599 76342 77 305 099 12 119
401 220697 204500 222,276 224447 099 31 131 75811 76822 099 12,7)

402 220697 210000 220142 222481 099 32 1:>, 73062 74288 098 13375

40' 220697 21 1,00 218508 221066 099 33519 70961 72 378 098 14188
404 220697 213000 222964 225 139 099 31 196 77 333 78277 099 12075
405 220697 214500 22288 22,066 099 '1281 77 665 7859 099 11989
406 220697 220000 222.232 224502 099 31 837 76692 77 683 099 12328
407 220097 221:>00 221 1:>6 223409 099 ,16,4 7,747 70773 099 12472
408 220697 223000 2197 221948 099 31496 74827 75887 099 12598
409 220697 224500 218854 221 1O~ 099 31462 74.213 7,298 099 12695
410 220697 230000 218789 220977 099 31009 74724 7,76 099 12446

411 220697 23 1,00 218401 220684 099 31646 74545 75611 099 12614

412 220697 233000 218407 22073 099 31931 74503 7558 099 12674
413 220697 234500 218564 221077 099 3322 74303 75454 098 1,086

414 230697 00000 218651 221445 099 3,0,1 74003 75255 098 13 63
415 230697 015 00 218717 221674 099 36077 74018 75315 098 13 876
416 230697 03000 2187b 221 753 099 36,62 74253 755,7 098 13933
417 230697 04500 217536 220823 099 3795 73209 74645 098 14529

418 230697 10000 216267 219'9 098 38043 72 62 74088 098 14635
419 230697 1 1500 215576 218943 098 38242 72491 7397 098 14677
420 230697 13000 215'62 21887 098 37904 7321 74614 098 14367
421 230697 14,00 216212 219563 098 38198 74693 75999 098 13986
422 230697 20000 217023 220,203 099 37275 76,28 77443 099 13 333
423 230697 2 IS 00 217,254 220,269 099 3631 76897 77 991 099 12981
424 230697 23000 218,202 221 506 099 38032 77329 78476 099 13 32
425 230697 24500 218633 222422 098 40874 76936 78,221 098 14088
426 230697 30000 217249 221 186 098 41534 75353 76771 098 14639
427 230697 31500 216019 220 098 41657 74187 75685 098 14938
428 230697 33000 216793 220741 098 41554 75978 77337 098 14394
429 230697 34500 216439 220451 098 41858 76041 77 403 098 14417

430 230697 40000 215682 219803 098 42356 75445 76862 098 14649
431 230697 4 IS 00 214 113 218173 098 41863 74015 75512 098 14914

432 230697 43000 212,6 216694 098 41909 72 726 74317 098 IS 252

433 230697 44500 211478 215687 098 42394 71811 73485 098 IS 556
434 230697 50000 211 703 215627 098 40938 73135 74636 098 14853
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435 230697 51500 21262 2161::>1 098 38897 7::> 574 76801 098 I" 011:
436 230697 ,3000 214032 217.225 099 37099 77 509 78563 099 117°
437 230697 ,4500 213 309 216406 099 36409 78423 79394 099 12348
438 230697 60000 214693 2176::>2 099 35755 7°057 80549 099 11912
439 230697 61500 213 982 216702 099 34195 7964 80474 099 11,24
440 230697 63000 213.276 215584 099 31414 80262 80976 099 10693
441 230697 64,00 216433 219705 099 37769 80712 81629 099 12 161
442 230697 70000 215086 218405 098 3792 79647 80607 099 12,7

443 230697 71500 213 994 217424 098 38454 78814 79827 099 12 643
444 230697 73000 212 262 215613 098 37849 77 823 788::> 099 12 646
445 230697 74500 211413 214603 099 368,2 76887 77918 099 12599
446 230697 80000 210 867 213 946 099 36149 76143 77188 099 12619
447 230697 81500 211 281 2142 099 3522 77108 78075 099 12203
448 230697 83000 211 771 21415 099 31813 78 135 78943 099 11,232
449 230697 84500 21216 214569 099 31938 70966 7784::> 099 11,73
450 230697 90000 2091 212 148 099 3,825 71 185 72 539 098 13 912
4,1 230697 91:>00 211 174 213 701 099 32749 76223 77 151 099 11 871
452 230697 93000 212721 215047 099 31534 7577 76688 099 11788
4,3 230697 94500 211 148 213 535 099 31 811 75084 76034 099 II 944
454 230697 100000 209617 212 054 099 3204 76279 77158 099 11578
455 230697 10 1500 211 Ob 213 396 099 31 771 76261 77 14, 099 11 612
456 230697 10 3000 213367 21:> 621 099 3108 78297 7909 099 II 134
4,7 230697 104500 213 559 2b 711 099 30381 79579 8029 099 10 623
458 230697 11 0000 21695 218822 099 28526 80938 81577 099 10135
459 230697 11 IS 00 219826 221 399 099 26319 83223 8375 099 9332
460 230697 11 3000 2186 221412 099 35 128 79002 7994 099 1216
461 230697 114500 212 325 21,852 098 38834 79132 8012 099 12504
462 230697 120000 222315 225,213 099 ,5951 82595 83428 099 11 703
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Chan S • Compressor No 7 N==200 b.'" Chan 6 - Compressor No S N=7S k\\
Record Record Record ChanS ChanS ChanS ChanS Chan 6 Chan 6 Chan 6 Chan 6
Number Date End Time A'I'g b.W Avg kVA A'I'g PF Alg Avg b.W Avg b.VA A"g PF Alg

1 180697 12 1500 128119 146 177 088 70366 0 0005 I -0002
2 180697 12 3000 127501 1459,9 087 71004 465,2 61664 076 -9686

- 180697 124500 122617 142367 086 72 329 157732 20l.263 078 12;, 00-

4 180697 13 00 00 125 871 145789 086 73547 160957 205092 078 127103
5 180697 13 bOO 129972 150 087 74868 165 141 209,266 079 128529 1

b 180b 97 133000 130533 150318 087 74531 167995 210977 08 127626
7 180697 13 45 00 130484 150365 087 74711 168675 212016 08 128449
8 180697 140000 1272'5 147,217 086 74007 167317 211 0,6 079 1286431
9 180697 14 1500 124996 145098 086 73671 166 548 211 096 079 12\) 703,

10 180697 143000 13,724 155 986 087 76865 175074 219295 08 1-20,5
11 180697 144500 138533 158832 087 77 681 177 124 221345 08 1-274
12 180697 150000 136532 1:>6847 087 77188 176177 220681 08 13289'
13 180697 15 1500 134757 155016 087 76606 175476 220028 08 132739
14 180697 153000 133414 153714 087 76333 174835 219706 08 1330,3
I:> 180697 b4:>00 130959 151 562 086 76279 172 432 21878 079 134644
16 180697 160000 128889 149722 086 76172 170806 218251 078 13:> 86
17 180697 161500 127301 148349 086 76157 170142 218376 078 130891
18 180697 163000 127223 148491 086 76,62 169902 218974 078 138138
19 180697 164:> 00 126281 147825 085 76833 16938-l 219556 077 139691
20 180697 170000 121445 142026 086 736 169463 2b 633 079 13332
21 180097 17 1500 122,228 142965 086 74093 171269 217558 079 1-4 153
22 18 Ob 97 173000 137615 15879, 087 79216 130636 165 169 079 100959
23 180697 174,00 136224 156948 087 77933 176891 223 129 079 135998
24 180697 180000 12969 150326 086 76001 173498 220046 079 13,342
2:> 180697 18 1,00 128002 148734 086 75732 172 861 219798 079 13,756
2b 180697 183000 12:> 36 146031 086 74886 172 121 218723 079 134958
27 18 Ob 97 184' 00 121264 142058 085 73982 171 122 218133 078 135,272
28 180697 190000 12369, 144 527 086 74737 171 5'6 21869, 078 13;, 63
29 180697 19 bOO 126992 147972 086 75939 172 467 220014 078 136604
30 180697 193000 128557 149492 086 7628 172 94 220245 079 136378
31 180697 194500 132832 153795 086 77499 175423 222632 079 137077
32 180697 200000 131 809 152867 086 77402 179048 226479 079 138662
33 180697 20 1,00 123411 144 609 085 75354 171028 219559 078 137676
34 180697 203000 126792 148031 086 76387 173346 221 915 078 138553
35 180697 204500 130351 15164 086 77467 176063 224,61 078 139,466
36 180697 210000 132429 153732 086 78062 178158 226662 079 140125
37 180697 21 1500 136004 15744 086 79,295 180361 229103 079 141,272
38 180697 21 3000 136837 158114 087 79205 180865 228897 079 140,289
39 180697 214500 13699 158,204 087 79121 180862 228771 079 140088
40 180697 220000 134048 155344 086 78489 179127 227708 079 140584
41 180697 221500 130126 15162 086 77805 176849 226461 078 141452
42 180697 223000 128737 1501 086 77166 176224 225284 078 140349
43 180697 224500 125853 147336 085 76594 175003 224454 078 140545
44 180697 230000 129 156 150669 086 77574 176303 225949 078 141314
45 180697 23 1500 130566 152 181 086 78162 1769 226919 078 142 119
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40 180697 233000 128741 149139 086 75273 17:> 338 220 :>48 08 n,770
47 180697 234:> 00 125277 145773 086 74 :>21 172 947 218849 079 n4101
48 190697 00000 123 032 143 588 086 74019 174686 220,68 079 134037
49 190697 o bOO 111 784 132666 084 71414 168014 214724 078 111704
50 190697 03000 115584 136312 08:> 72 201 168911 214991 079 132 998
51 190697 04, 00 124844 145 576 086 74862 170733 217375 079 114536
,2 190697 10000 127351 14809 080 75568 168455 215276 078 114034
,1 190697 1 1500 124 121 144 991 086 74929 170664 217812 078 13,334
,4 190697 130 00 121 777 142729 085 74432 169018 216523 078 13:> 332
,5 190697 14500 124711 145 593 086 75 116 17053 217732 078 11:> 374

'0 190697 20000 128086 148858 086 7,833 173174 219868 079 13,47
,7 190697 21500 128,97 149691 086 7:> 977 173 915 220377 079 135349
,8 190697 23000 12696 147732 086 75523 172 83 219458 079 11,24:>
59 190697 24,00 118951 1397 085 73235 168 169 214983 078 111 925
60 19 06 97 30000 129204 149909 086 76004 174622 220814 079 13, 147
61 190697 31500 129107 149733 086 75825 174699 220659 079 114796
62 190697 33000 121 11:> 141801 08, 73726 169318 21:>911 078 133967
63 190697 34:> 00 107625 128957 083 71023 164 312 2124 077 11459
04 190697 40000 10205 123723 082 69936 161 8,3 210311 077 134289
6, 190697 41500 109985 131 397 084 71797 164 829 212 586 078 134,237
60 190697 43000 12904 149951 086 76368 174768 221429 079 135966
67 190697 44500 128,03 149487 086 76365 173715 22080:> 079 136299
08 190697 :> 0000 127443 148372 086 75964 173404 22048 079 136 169
69 190697 5 1500 123946 144 746 086 74746 170904 21773 078 114898
70 190697 ,3000 124872 145494 086 74656 171 764 217 81 079 133932
71 190697 ,4500 126503 147059 086 74978 172 312 218088 079 13368
72 190697 60000 122943 143406 086 73816 17006:> 215639 079 132582
73 190697 61500 123927 144194 086 73703 170377 215207 079 131 472
74 190697 63000 124407 144 404 086 73305 170821 214611 08 129912
75 190697 64500 123916 143667 086 72 686 170367 213 391 08 128494
76 190697 70000 122005 141 72 086 72094 169314 212 104 08 12775
77 190697 71500 122715 14236 086 72 151 169772 212296 08 127462
78 190697 73000 125108 144 ,21 087 72 337 170909 212389 08 12609
79 190697 74500 125714 144 852 087 7195 171067 211461 081 124301
80 190697 80000 127311 146 199 087 71864 171 9:>2 211 383 081 12294
81 190697 81500 127886 146776 087 72 018 172 861 2122 081 123074
82 190697 83000 123883 143 103 087 71611 171 129 21192 081 124969
83 190697 84500 132039 151 37 087 74006 176903 217508 081 126547
84 190697 90000 133 196 152323 087 73889 177214 217033 082 125292
85 190697 91500 131 524 150422 087 72 984 176728 215829 082 12389
86 190697 93000 130996 149716 087 72 48 176368 214769 082 122555
87 190697 94500 133485 152178 088 73065 177384 215612 082 122569
88 190697 100000 133826 1:>2597 088 73314 177,599 21598 082 122903
89 190697 10 1500 131769 150698 087 73111 176956 216,251 082 1243
90 190697 103000 132381 151217 088 73078 177 904 216848 082 123987
91 190697 104500 137165 156065 088 7443 180481 219114 082 124,242
92 190697 11 0000 137002 155817 088 74212 180357 218,558 083 123444
93 190697 11 1500 13743 156 196 088 74216 180572 2186 083 123197
94 190697 11 3000 143473 163 136 088 77635 1841 225418 082 130076
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95 190697 114,00 143648 163 308 088 77075 18007 228014 08: 1 9'hl
96 190697 12 00 00 142803 162 533 088 77 605 187881 229494 082 1 178c

97 190697 12 bOO 1406,3 160422 088 77137 186,39 228536 08: 1 :: O:~I

98 190697 123000 138646 158 172 088 76117 18,674 226838 082 I ,0"
99 190697 124500 13909, b8634 088 7626 183418 224828 082 1'002

100 190697 130000 140,283 159951 088 76834 184 034 225 911 081 I 1021

101 190697 13 1500 140985 160738 088 77 189 184 ,93 226683 081 I 1)08

102 190697 13 30 00 142015 161 667 088 77,242 184 961 220582 082 1 1187)

103 190697 13 4) 00 144 0,8 163676 088 77688 18,888 22706 082 1 "388

104 190697 140000 145 393 165023 088 7805 186599 227663 082 1 11415

105 190697 14 bOO 14524 165032 088 783,4 18684 228744 082 1'196

106 190697 143000 146367 16642 088 79188 187642 2305,8 081 1 ,966

107 190697 144500 142875 162676 088 7777 188934 231266 082 I ,67

108 190697 150000 142935 162918 088 78168 189848 233 122 081 I -288

109 190697 b bOO 142487 162499 088 78115 189719 233406 081 I - 9,7
110 190697 153000 141 741 16195 088 78329 190887 235,287 081 I - ,54

111 190697 154500 137315 b7682 087 77490 18801 233 122 081 1 ~ 829

112 190697 160000 131 187 152074 086 76906 180356 228057 079 1 957
113 190697 16 1,00 142056 1624,7 087 78787 187637 232449 081 I ~ 1,7

114 190697 163000 148344 168936 088 80818 190840 235279 081 1 ~ ,98

115 190697 164'00 144 848 165247 088 79,24 18842 2336,9 081 1'8 18
116 190697 170000 143874 164 377 088 79491 18796 233729 08 1..>8924
117 190697 17 1500 141 8,7 162666 087 79593 186974 233984 08 1411 672
118 190697 173000 140739 161666 087 79539 186339 233 815 08 141233

119 190697 174500 138016 b91,9 087 79251 184739 233 11 079 142 164

120 190697 180000 133939 155237 086 78403 182346 231 303 079 142303

121 190697 18 bOO 133 122 154475 086 78343 184 131 233365 079 14,328

122 190697 183000 140426 161 811 087 80381 185 558 234585 079 14,513

123 190697 184,00 137076 1584,1 087 79466 183457 232687 079 14, 131

124 190697 190000 134 b6 155 576 086 78765 181 531 231 106 079 14, 025

125 190697 19 1,00 132909 15442 086 78604 18096 230814 078 14,276

126 190697 193000 131814 153296 086 78245 180106 229703 078 142 '03
127 190697 194500 138'39 160037 087 80105 184016 233318 079 14,44

128 190697 200000 137174 158609 086 79612 182871 232 197 079 I..B084

129 190697 20 bOO 136848 158302 086 79562 18265 232133 079 143,263

130 190697 203000 137374 158901 086 79849 183303 232811 079 I-B 529

131 190697 204500 135727 157 189 086 79274 181819 231443 079 143197

132 190697 210000 137 002 157,293 087 77265 181 874 226708 08 l',343

133 190697 21 1500 130102 15032 087 75284 177616 222775 08 134464

134 190697 21 3000 126332 146359 086 73884 174598 219092 08 132344

135 190697 214,00 13267 152784 087 75763 178 143 22255 08 133389

136 190697 220000 132798 153 112 087 76,2 177555 222728 08 134467

137 190697 221500 131841 152 123 087 75879 176913 222137 08 1,4337

138 190697 223000 128603 148735 086 7471 175058 219868 08 133026

139 190697 224500 126539 146792 086 74391 173,08 218628 079 1,3013

140 190697 230000 128736 149017 086 75042 174041 219 185 079 113234

141 190697 2315 00 128761 149093 086 75151 173742 219 098 079 133481
142 190697 233000 126965 147371 086 7481 172 842 218565 079 133775
143 190697 234'00 124825 145268 086 74297 171748 217784 079 Ii3911
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144 200697 00000 122 124 14274, 086 7389, 170703 21724 07° 1343D:
145 200097 01500 11836 138992 085 72 853 Ib804: ~ 1-+668 078 13 ,~

146 200697 03000 113 195 1"'4137 084 71938 Ib,943 21' 241 078 1'3911
147 200697 04500 128389 149071 086 7,741 174568 220834 079 13,2,:

148 200697 10000 1292,2 149925 086 7'959 174492 220908 079 b,47,

149 20 06 97 1 I) 00 129029 149804 086 76101 174037 221007 079 1'6,21(;
150 200697 13000 128683 14953 086 76147 1732,2 220536 079 1364,"

151 200697 14500 125,215 146017 086 75103 169b 217 001 078 1" 368
152 200697 2 0000 113772 134757 08-l 72 183 10441"' 212 183 07"7 134121

153 20 06 97 215 00 109 198 130 548 084 7147 1(31)6 211 5 077 n-l)o'
b4 20 0697 23000 131 346 152306 086 77095 174,02 221815 079 13693,

155 200697 24,00 13138 15229 086 77006 174208 2215 079 136797
156 200697 3 0000 127956 148829 086 75998 17249 2199,9 078 130488
157 200697 31500 125035 14,889 086 751,6 170602 218046 078 135714
158 20 06 97 33000 126524 147363 086 75539 171 599 218956 078 13599b
159 200697 34500 129692 150545 086 76436 173162 220457 079 13b44
160 200697 40000 131476 152324 086 76911 1738,5 221094 079 130 61 ~

161 200697 41500 131741 1,2564 086 76931 174 III 221295 079 13658°
162 200697 43000 131421 b2255 086 76869 173649 221069 079 13681
163 200697 44,00 130953 151 796 086 76758 17, 646 221058 079 13679-

164 200697 ,0000 128433 149272 086 76063 172 ,4, 220 154 078 130732
165 200697 51500 123 132 144 066 085 7478 169835 217831 078 13640,1
166 200697 ,3000 119209 140153 085 73692 167978 215 917 078 1356571
167 200697 54500 1167,6 137839 085 73248 16595 214084 078 135,247
168 200697 60000 116586 137653 085 73172 16,226 21' 424 077 135088
169 200697 61500 132 153 1,2734 087 76558 17,971 219868 079 134441

170 200697 63000 132884 b309 087 76007 173 8,1 218314 08 1320471

171 200697 b4,00 129928 149634 087 74215 172 058 214823 08 128626'
172 200697 70000 126643 146 185 087 7301 16998 212502 08 127529
173 200697 71500 124666 144115 087 72 293 169369 211 556 08 126766 1

174 200697 73000 123485 142834 086 71776 168,34 210 451 08 126037
175 200697 74500 122448 141737 086 71377 167472 209188 08 125348
176 200697 80000 122795 141967 086 71238 16778, 208913 08 124467
177 200697 81500 120939 14001 086 70537 1670'4 207804 08 123591
178 200697 83000 121 144 140055 087 70271 166972 207077 081 1224621

179 200697 84500 122858 142 138 086 7147 1675,6 209002 08 124925
180 200697 90000 12,579 144 645 087 71771 167703 208304 081 123553
181 200697 9 bOO 127777 146695 087 72 049 168326 208,215 081 122546
182 200697 93000 129842 148483 087 72 022 171054 209504 082 120962
183 200697 94500 128873 147327 087 71387 171 741 209594 082 120143
184 200697 100000 114917 13439 086 6963 164 063 206366 08 125 105

185 200697 10 1500 12067 141005 086 72 938 166814 212307 079 1313181
186 200697 10 3000 126757 147215 086 74857 163232 209517 078 131347
187 200697 10 45 00 131 645 152 138 087 76,252 165289 211 629 078 132159,
188 200697 11 00 00 132817 153391 087 76729 170588 216891 079 1339371
189 200697 11 1500 137479 157755 087 77,361 175769 220,259 08 132728
190 200697 11 3000 137964 157941 087 76879 176378 219,625 08 130865
191 200697 114,00 132977 153014 087 75692 174704 218927 08 131935'

192 200697 120000 122261 14235 086 72 89 170083 214975 079 131468
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193 200697 12 1500 1070)1 127837 084 6976) 162814 208997 078 131 01

19..t 200697 123000 131 405 1)1 588 087 7) 57 170877 2b 713 079 111620
19) 200697 124) 00 13) 904 })622) 087 77042 167331 212815 079 1':\149

190 200697 13 0000 13) 005 15) 292 087 70733 178291 223 16) 08 1':\4 187

197 200697 13 1) 00 129591 149978 086 7) 487 171 172 217032 079 1':\3408
198 200697 133000 145663 166 132 088 7988 183379 227759 081 13) 07:

199 200697 13 4) 00 148497 168947 088 80 )67 184838 228881 081 134981
200 200697 140000 141 )01 161813 087 78488 171429 217038 079 133 10'
201 200697 14 1,00 140512 161027 087 78646 177 707 223786 079 11) 977

202 200697 143000 148774 16946 088 81 13 187674 232833 081 117793

203 200697 144500 148904 169594 088 81 171 198881 243942 082 141230

204 200697 bOOOO 144 398 Ih215 087 80274 2018)1 247959 081 l ..n 991

205 200697 \) 1) 00 138341 160377 086 81 125 187 4799 081 283:
206 200697 }) 3000 127998 149854 08) 77 918 0 0006 1 U00)
207 200697 I) 4) 00 115646 136928 084 73302 35 )87 46772 076 30022
208 200697 160000 13312 153555 087 76518 171 146 217 121 079 133604
209 200697 161500 136417 157 183 087 78076 172 112 21958) 078 110161 1

210 200697 163000 131 231 151 914 086 76519 170513 217962 078 1357661
211 200697 164500 127977 148922 086 76148 109733 218234 078 137173 1

212 200697 170000 126515 147638 086 76092 109749 21872 078 1':\7924
213 200697 17 1500 124511 145922 08) 70084 168874 218966 077 139378
214 200697 173000 129844 })1244 086 77 »1 l7I 131 221067 077 13994
21::> 200697 174500 129 })6 1::>0265 086 76795 171 312 2201 078 138 187
216 200097 180000 126615 147706 086 76057 172 185 220665 078 138002
217 200697 181::>00 121286 142421 08) 74647 171283 219908 078 137915

218 200097 183000 116142 137387 085 73383 167226 216087 077 136849

219 200697 184) 00 115406 136777 084 73399 16667 21::>721 077 136947

220 200697 190000 124 103 14) 373 085 7) 702 172 561 22132 078 138581
221 200697 191::>00 120378 141 702 08) 7475 170424 219401 078 138 172
222 200697 193000 115887 137436 084 73878 166729 216384 077 137922
223 200697 194500 118378 13998) 08) 7470) 16891 218708 077 138929
224 200697 200000 123814 14) 27) 085 7) 986 172 585 22187 078 139427
22) 200697 20}) 00 125282 146732 08) 7638 174236 223387 078 139797

226 200697 203000 121 271 142771 085 75338 172 026 221513 078 13955
227 200697 204500 121 166 1428 08) 75 )59 171 325 221265 077 140018

228 200697 21 0000 125602 147199 085 76752 174429 224207 078 140865

229 200697 21 IS 00 12) 809 147384 08) 76768 174374 22416 078 140857

230 200697 211000 123585 145326 085 76456 173,216 223675 077 141 514
231 200697 214500 121931 143073 085 74831 171 842 220089 078 137462
232 200697 220000 123,289 143812 086 74034 172 037 21796 079 133827
233 200697 221500 123098 143643 086 74024 171 901 217876 079 133865
234 200697 223000 120642 141 179 085 73321 170728 21671 079 13347

235 200697 224) 00 124 128 144 72 086 74383 172 271 218293 079 134061

236 200697 230000 131461 152012 086 76321 176365 222163 079 135098

237 200697 23 1500 12759) 148 154 086 75208 173312 219401 079 134 )33

238 200697 2330 00 117285 138 033 085 72 76 167874 214757 078 13392
239 20 06 97 234500 123262 144 144 086 74641 171277 218204 079 135 154
240 210697 00000 68385 79,234 086 40013 176139 223658 079 137817
241 210697 01500 0 0011 1 0011 172 463 222374 078 140373
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AO lvanovskaya Brewrng Company

242 210697 03000 0 0009 1 0009 1'9007 211 633 07, 1'89,
243 210697 04500 0 0011 1 0011 173359 224052 07'7 14189b

244 210697 10000 0 0011 1 0011 17650:> 227325 078 l·B2:>4
245 210697 1 1500 0 001l 1 0011 172 707 224071 077 1427'b

246 210697 13000 0 001 1 001 1664:>:> 218378 076 141 34
247 210697 14:> 00 0 0012 1 0012 184.219 234682 079 l·b 32,

248 210697 20000 0 001l 1 0011 176219 227393 077 j·n 71,

249 210097 21500 0 001 1 001 17,09, 226496 077 143674
2,0 210697 23000 0 001 1 001 173314 224958 077 143416

2'1 210697 24500 0 001 1 001 170037 22184 077 142479
2,2 210697 30000 0 001 1 001 166774 218918 076 141812
253 210697 315 00 0 001 1 001 170 662 222381 077 142,711

2:>4 210697 330 00 0 001 1 001 171 293 223 162 077 14, 038,

255 210697 34500 a 001 1 0009 169539 221 759 076 142943

2'0 210697 40000 0 001 1 0009 165 346 218223 076 142412
257 210697 415 00 0 001 1 001 16872 221451 076 14., 43'
258 210697 43000 0 001 1 0009 169778 222858 076 144 363
259 210697 44500 0 001 1 001 168565 219824 077 141064
260 210697 500 00 0 001 1 001 166296 213 931 078 134579
261 210697 51500 0 0011 1 0011 170 553 217719 078 135325
262 210697 53000 0 0011 1 0011 171408 218336 079 135239
263 210697 :>4500 0 0011 1 0011 170335 217116 078 134629
264 21 0097 60000 0 001 1 001 164 322 211447 078 1330,1
265 210697 615 00 0 0011 1 0011 1683:>:> 21433 079 132621
266 210697 63000 a 001l 1 0011 170399 21:>411 079 131 779
267 210697 645 00 0 0011 1 0011 168603 212614 079 129527
268 21 0697 70000 0 0011 1 0011 168266 211 875 079 1287,1
269 210697 71500 0 0011 1 0011 168977 211 957 08 127954
270 210697 73000 0 0011 1 0011 16809, 210 784 08 127 175
271 210697 74'00 0 0011 I 0011 166,281 208711 08 126137
272 210697 80000 0 0011 I 001 167 1:>6 210206 08 127455
273 21 0697 81500 0 0011 1 0011 170258 214 181 079 129941
274 210697 83000 0 001l 1 0011 171051 213 661 08 12803
275 210697 84500 0 0012 1 0012 172 243 213 909 081 126843
276 210697 90000 0 0012 1 0012 172 633 214 ll3 081 126656
277 210697 91500 0 0011 1 001l 173559 214817 081 126583
278 210697 93000 0 0012 1 0012 173484 21482 081 126692
279 210697 94500 0 0012 1 0012 173542 2144:>9 081 12:> 998
280 210697 100000 0 0012 1 0012 17323 214402 081 126329
281 210697 101500 0 0012 1 0012 17341 215 141 081 127336

282 210697 10 30 00 0 0012 1 0012 172 675 214813 08 127779
283 210697 104500 0 0012 1 0012 171 334 213 169 08 126827
284 210697 11 0000 0 0013 1 0013 170832 21235 08 126126
285 210697 11 1500 0 0012 1 0012 169526 210 946 08 125534
286 210697 11 3000 0 0012 1 0012 16933 210489 08 125031
287 210697 114500 0 0012 1 0012 169429 210 677 08 125,212
288 210697 120000 0 0012 1 0011 17085 214237 08 129222
289 210697 121500 0 0013 1 0013 173702 218923 079 133239
290 210697 123000 0 0013 1 0013 177 013 221322 08 132852
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291 210697 124,00 0 0013 1 0013 178893 223252 08 1~' '01

292 210697 130000 0 0013 I oon 1789,8 223701 08 I ~-l.2-lu

293 210697 13 1500 0 0013 1 0013 18047 22,828 08 !',749

294 210697 131000 0 0013 I 0013 180582 225 t>62 08 13) ,:;,

295 210697 13 4500 0 0013 1 001, 181 059 226784 08 13b ))9

296 210697 140000 0 0013 I 0013 181306 227948 08 138 158
297 210697 14 1500 0 0013 1 0012 180725 228089 079 139149
298 210697 143000 0 0012 1 0012 181 '79 229077 079 1396b

299 210697 14 4S 00 0 0012 1 0012 181 345 228383 079 138823,

300 210697 IS 0000 0 0012 1 0012 179908 227484 079 139218

301 210697 I' bOO 0 0012 I 0012 179,04 227326 079 1,9481

302 210697 IS 3000 0 0012 I 0012 183009 230631 079 140349
303 210697 IS 45 00 0 0012 1 0012 18, 146 232438 08 140,27
304 210697 160000 0 0013 1 0013 18598 2,'471 08 141 137,
30, 210697 16 IS 00 0 0012 1 0012 18755 23,698 08 142752
306 210697 163000 0 0013 1 0012 18860' 236402 08 14252,
307 210697 164500 0 0013 1 0013 188678 236,32 08 14264"
308 210697 17 00 00 0 0013 1 0013 188007 236175 08 14293'1
309 210697 171500 0 0012 I 0012 186818 23,7,3 079 14,798'
310 210697 173000 0 0013 I 0013 18,679 2"'441) 079 14- 0851
311 210697 174500 0 0013 1 0013 18'473 2-3 884 079 14248
312 210697 180000 0 0012 1 0012 18,463 233906 079 142532
313 210697 18 bOO 0 0012 1 0012 184529 233091 079 142408
314 210697 183000 0 0012 I 0012 183492 232209 079 142307
315 210697 184500 0 0012 I 0012 183797 232567 079 142498

316 210697 190000 0 0012 1 0012 186021 234466 079 142723
317 210697 191500 0 0012 I 0012 188 "I 23t> 605 08 142934
318 210697 193000 0 0013 I 0013 190 113 237813 08 142869
319 210697 194500 0 0013 1 0013 191 30, 238971 08 143,21
320 210697 200000 0 0012 1 0012 192515 240152 08 143563
321 210697 20 bOO 0 0012 1 0012 191 168 239339 08 144 00,

322 210697 203000 0 0013 I 0013 191672 239818 08 14413
323 210697 204500 0 0013 1 0013 192119 240137 08 144 069
324 210697 210000 0 0013 I 0013 190631 238838 08 143885
325 210697 21 1500 0 0012 I 0012 18855 236644 08 142999
326 21 0697 213000 0 0013 1 0012 18, 521 233819 079 142311
327 210697 214,00 0 0011 1 0011 1787,2 227631 079 140927
328 210697 220000 0 0011 I 001 171772 222 121 077 140823
329 210697 221500 0 0012 1 0012 18191 231373 079 142845
330 210697 223000 0 0013 I 0013 189712 238186 08 144 004
331 210697 224500 0 0012 1 0012 188325 236904 079 143724
332 210697 230000 0 0013 1 0013 188781 237348 08 143859
333 210697 231500 0 0013 1 0013 185951 234643 079 143 1
334 210697 233000 0 0011 1 0011 178083 227,78 078 142014
335 210697 234500 0 0012 1 0012 174,9, 224907 078 14177
336 220697 00000 0 0011 I 0011 172 474 223 101 077 141514
337 220697 01500 0 0012 1 0012 173 182 22418 077 142 351
338 220697 03000 0 0012 1 0011 171884 223646 077 143082
339 220697 04,00 0 0013 1 0012 180762 232556 078 146302
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340 220097 10000 146539 170207 086 8) 83) 19) ))..\ 2-B 385 08 1-1-+ 88)
141 220697 1 1500 14741 109601 087 83868 1950 242392 081 14.> 131
342 220697 13000 143247 164 234 087 8013 19323) 236603 082 130 )3,

343 220697 14500 12893 149684 086 76008 190 291 234114 081 1'0 ,7'
144 220697 20000 107401 126843 085 67224 18608' 230704 081 1'036-\
345 220697 2 1::J 00 51787 6012 086 30521 179916 226,228 08 P-121

346 220697 23000 4448 )37 083 29794 17) 683 22262 079 130717'
347 220697 24500 0 0007 1 0006 182965 230484 079 140 lot>

348 220697 30000 0 0008 1 0007 18220b 229836 079 140 00

349 22 06 97 3 IS 00 0 0007 1 0006 181 303 229016 079 IW 918
350 220697 33000 0 0007 I 0006 180973 22877, 079 1,0 9,2

3,1 220697 34500 0 0007 1 0006 180 592 228583 079 140131
3,2 220697 40000 0 0007 1 0006 181 108 229148 079 1-1038-
353 220697 41500 123891 142493 087 69473 187701 232721 081 lr:::.49
354 220697 43000 143868 164 894 087 80 )72 187972 2,247 081 13678
355 220697 44500 139774 160661 087 79215 186184 230987 081 130712

3'0 220697 50000 13,627 156276 087 77637 184 166 228749 081 13:::. 679
3)7 220697 5 1::J 00 134298 154822 087 77029 182885 227316 08 13) 002
358 220697 53000 13407) 154508 087 76789 182249 226 )22 08 134,26
359 220697 54500 132684 153017 087 76216 181494 22,626 08 11404
360 220697 60000 1288 149208 086 75321 179277 22400 08 134390
361 220697 61500 12067 141204 085 73322 172 953 2184,1 079 13343,!
362 220697 63000 III 578 132219 084 70928 165 359 211 14 078 131284\
363 220697 64500 9b 46 117972 082 67884 15861 20,492 077 130641
364 220697 70000 127028 147709 086 75346 178,69 223683 08 134682
365 220697 715 00 131969 152357 087 7611) 182504 226473 081 134096[

366 220697 73000 12772 147923 086 74621 179711 223366 08 1326)1
367 220697 74500 121 899 142086 086 72 999 175,288 219,204 08 131619
368 220697 80000 12606 146316 086 74268 177 69, 221673 08 13252
369 220697 81500 132982 153289 087 76244 183712 227435 081 11407,
370 220697 83000 134383 154581 087 7639, 184 617 227954 081 133714 1

371 220697 84500 13,737 155888 087 76658 18,837 228897 081 133635:
372 220697 90000 134781 154773 087 76083 18) 721 22834, 081 1328,1
373 220697 9 IS 00 129566 14939 087 74361 182994 225347 081 1315061

374 220697 93000 123324 143 166 086 72713 176658 219522 08 130304,
375 220697 94500 66538 76729 087 38209 100548 124325 081 73019:
376 220697 100000 032' 0377 092 018, 0 0 1 0
377 220697 10 1500 130061 15017 087 75065 173 176 215347 08 1276291

378 220697 103000 12843 148453 087 74456 182047 224471 081 131 3251
379 220697 104500 12,608 145599 086 73632 179437 221879 081 130506
380 220697 11 0000 125687 145599 086 73496 179741 221 9)3 081 130213
381 220697 111::J00 123644 143387 086 72 607 177297 219053 081 128643
382 220697 11 3000 12,094 144 797 086 72 921 179,31 220969 081 128822
383 220697 114500 123804 143 512 086 72 58 178,269 219818 081 128603
384 220697 12 0000 121 III 140779 086 71 768 175 167 216759 081 12767
385 220697 12 1500 121 211 140918 086 71872 175817 217489 081 128019
386 220697 12 3000 121 529 141242 086 71971 176286 217909 081 12809
387 220697 124500 120525 140 151 086 71525 174871 216304 081 127306
388 220697 13 0000 118987 138457 086 70797 172 809 213765 081 125823
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389 220697 13 1500 116 174 135837 086 70389 170588 212191 08 120 18-

390 220697 13 3000 115467 135 102 085 70127 170389 211 758 08 12,70'

WI 220697 13 4, 00 118 104 137204 086 69828 172 38, 211 8,3 081 123 14
392 220697 140000 11841 137582 086 70055 172 6,3 212341 081 12' 60
393 220697 14 }) 00 119863 139063 086 70506 174049 213 814 081 124 18-
394 220697 143000 119227 138348 086 70176 173868 213335 082 12361"
39, 220697 144,00 119677 138799 086 70301 174887 2143, 082 12193:
196 220697 150000 120934 1400,8 086 70646 176376 215817 082 12436-

397 220697 }) 1500 12169 1408, 086 70921 177 193 216661 082 12467";

398 220697 1,3000 123242 142303 087 71 142 179045 218022 082 124401

399 220697 }) 45 00 12,523 144 633 087 7185 181 638 220752 082 1254,2

400 220697 160000 126312 145409 087 72 154 182695 221 959 082 12004('

401 220697 16 1500 12481 144108 087 72 038 180888 22087, 082 120744

402 220697 163000 121 116 140584 086 71372 177 196 2I799b 081 I2b 967
403 220697 164,00 117881 137379 086 70,41 174839 2157,9 081 126414
404 220697 170000 123325 142865 086 72 117 180203 221052 082 128014
405 220697 17 1500 12494 144908 086 73405 182047 224319 081 1310b
406 220697 173000 135701 155 390 087 757 192328 232752 083 13105'
407 220697 174500 13994' 159388 088 76286 195412 234528 08' 12968
408 220697 180000 139,11 15890' 088 76.;2. 195709 23, 111 08' 130280
409 220697 18 }) 00 1372,9 })6,86 088 753,8 194424 233681 08, 129636
410 220697 183000 134454 b372 087 74'08 19221 231622 081 12924
4ll 220697 184500 136287 155686 088 7'25' 194119 233866 08' 110412
412 220697 190000 136.;2.6 156 116 087 76191 194057 235604 082 133606
413 220697 19 }) 00 13666, 1:>649 087 76234 194524 23,875 082 133403
414 220697 193000 136183 15,772 087 75624 194284 23488b 081 132002
415 220697 194,00 133814 153 317 087 74833 191 801 232363 083 131 165
416 220697 200000 134519 154 132 087 75241 192911 233839 082 132 156
417 220697 201500 132756 152 316 087 74671 191 151 232081 082 131 615
418 220697 203000 131 942 151461 087 74374 190892 231 755 082 131416

419 220697 204,00 130876 150418 087 7414 189944 230972 082 13141
420 220697 210000 126006 14,568 087 72 882 184494 225911 082 130364
421 220697 21 1500 1186, 138338 086 71 126 17889 220951 081 12967,

422 220697 213000 132696 152491 087 7,13 191 612 233075 082 132687
423 220697 214500 13498 154783 087 75749 193347 234803 082 133225
424 220697 220000 133405 153211 087 75341 191 578 233214 082 13299
425 220697 221500 131242 150924 087 74521 189743 231 126 082 13197

426 220697 223000 129143 148732 087 73777 187323 228515 082 130875
427 220697 224500 127857 147399 087 73342 185,649 226821 082 130314

428 220697 230000 129293 14884, 087 73743 187296 228,236 082 130429

429 220697 23 1500 12871 148291 087 73647 186541 227617 0,82 130427

430 220697 233000 128052 147627 087 73457 185838 227058 082 130456
431 220697 234500 127631 147345 087 73625 18,323 227048 082 131 168
432 230697 00000 126515 14648 086 73825 183664 226354 081 132297
433 230697 01500 126023 146147 086 74007 183046 226335 081 133 119
434 230697 03000 126791 146966 086 74316 184 299 227664 081 133657

435 230697 04,00 124833 145 151 086 74063 181 074 22,131 08 133773

436 230697 10000 12329 143613 086 73648 179228 223423 08 133394

437 230697 I 1500 123037 143413 086 7368 178687 222992 08 133 399
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438 230697 13000 124609 145 Ob 086 74172 182668 226846 081 1,4·r

439 230697 14500 126845 147317 086 74916 184982 22931 081 13,·P

440 230697 20000 130232 150651 086 7573 183 :>29 22764:> 081 P468,

441 230697 2 I:> 00 13224 152 :> 087 75951 185,283 228619 081 n~ 9:-

442 230697 23000 132885 152685 087 7,19 185 341 226931 082 130931
443 230697 24500 131,213 150821 087 74363 183496 224619 082 129,4t

#l 230697 30000 128162 147762 087 73537 181 105 222458 081 129 18 1

445 230697 31500 125271 144 827 086 72 67) 178493 219956 081 128,"

+46 230697 33000 128206 147859 087 73656 180747 2222) 1 081 12932t

447 230697 34:> 00 128696 148368 087 73825 180249 221 893 081 129401<

448 230697 40000 127428 14713 087 73 :>46 179 122 220937 081 129 3,(;

449 230697 4 I:> 00 125237 144 825 086 72 73 177229 218787 081 12828....

4,0 230697 43000 122849 142312 086 71831 175323 216475 081 12b 9"74

4,\ 230697 44500 120305 13979 086 71 188 173 17 214422 081 12644"
4,2 230697 50000 123 185 142543 086 71 718 17,232 21:> 863 081 12b 0):

·b3 230697 :> 1500 128 17 147358 087 72 707 178049 217767 082 125379
454 230697 ,3000 133234 152 394 087 73976 180974 22013 082 12) 31 <;

4,5 230697 54500 135777 154914 088 74582 180169 219115 082 124 -
4,6 230697 60000 138662 1:>7768 088 75254 181 75 220369 082 124614
457 230697 6 I) 00 139376 158 366 088 75 191 182013 220041 083 123 b4~

4,8 230697 63000 141 54) 160202 088 75029 182739 219145 083 120957
459 230697 64) 00 140832 160 178 088 76307 182 )99 222332 082 126831
460 230697 70000 138 169 157417 088 75427 181407 221096 082 126389
461 230697 71500 136317 155567 088 749)6 179801 219638 082 12614
462 230697 73000 134375 153479 088 74 b3 179043 218 :>5 082 12:> 327

463 2,0697 74) 00 135241 154226 088 74128 178972 217852 082 124209

464 230697 80000 134282 153091 088 73518 178636 216895 082 123011
465 230697 81500 134942 153741 088 73663 179825 217861 083 122 983
466 230697 830 00 138529 157058 088 74002 182 179 218632 081 12087
467 230697 845 00 136159 154523 088 73055 183482 219582 084 120608
468 230697 90000 122813 141 322 087 69915 174844 212 787 082 121267
469 230697 91500 117309 135651 087 68043 180648 217451 081 121027
470 230697 93000 135909 b4373 088 73209 18481 221 01:> 084 121211
471 230697 94500 132491 150821 088 72 06 183,213 219327 084 120565

472 230697 10 00 00 133 187 151 477 088 72 154 180053 216026 083 119361
473 230697 13 45 00 48538 55,287 088 26431 67,211 80838 083 44 826
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Chan 5 (ompressor No 7 N=200 kW ( hnn 6 Lompressor No 5 N=75 kW

Record Record Record Chant Chant Chan 2 Chan 2 Chan 3 Chan 3 Chan 4 Chan 4 Chan 5 Chan 5 ('han 5 (hnnS Chan 5 Chan 5 Chan 6 Chan 6 ('lIan 6 (han6 ('ban6 (han6

Number Date End Avg Avg Avg Avg Avg Avg Avg A\g l\vg Avg A\g kW A\g A\g PI< A\g Avg A\g Avg kW Avg Avg 1'1< \\g

1 230697 124500 391 3011 3906 2947 3911 1139 3906 1123 3908 5958 159397 199395 08 119729 3908 2262 61164 75996 08 45086

2230697 13 00 00 3897 3068 3895 3013 3898 1163 3896 1144 3896 6082 164054 202767 081 119144 3897 2308 62736 77159 081 44909

3 230697 13 1500 3939 3014 3935 2948 394 1149 3935 113 2 3937 5962 158732 200847 079 123056 3937 2282 62023 77225 08 46

4230697 13 3000 3929 2983 3924 292 3929 113 5 3924 1117 3927 5903 157208 198521 079 121 225 3927 2252 61 IS 76057 08 45215

5230697 13 45 00 393 2962 3927 2903 393 1113 3926 1096 3928 5865 155687 197232 079 121081 3928 2209 59673 74607 08 4477
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40 lvanovskaya Brewurg Company

Heat Supply DIagram of the BoIler House
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"Approved"

[Signed]

G Ragunov

Technical Dlfector, JSC lvanovo Brewmg Company

MayS, 1997
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I I j III III I I 11111 I ~

IV-3 1 MVN-1244-21
IV-4

IV-2 16 HOV-type system 3 Q - 250 m"/4 h "LIvgIdromash Plant
water pump

H = 54 meters ofwater column
IV-I c) RP-80 overflow 2 DIameter - 80 rom

regulator
P=25 atm

b) Condensate cooler 2 F - 2 x 21 - 42 rn-
a) PP-2 type steam and 2 F - 623 m-
water heater

III-3 PNP 60/20 V Steam 1 Qr Svessky Pump Plant
feedmgpump

H = 200 meters of water column
III-2 TSNG-60 type centnfugal 2

feedmgoumo
Ill-I DSA-50 deaerator WIth I D - 50 tons per hour Chemovrtsky Machme-

flash steam cooler bwldmg Plant
11-2 VE-VII-16P type block 3 F - 330 4 m- Kusmsky Machme-

econonuzer bwldmg plant
II-I DKVR-IO/13 steam boIler 3 D - 15 tons per hour BIKZ

P= 14atm
1-3 Contmuous blowdown heat 1 C - 5 Om" BIKZ

exchanger
1-2 Contmuous blowdown 2 V-07m BlYSky Boller Plant

separator
1-1 ReductIon plant 1 Q - 30 tons per hour BIySky BOller Plant

PIIP = 18/6 atm (g)
No Name Q-ty CharactenstIcs Note

List of eqUipment

JSC "Ivanovo Brewmg Company"

Heat supply system of the boIler house (BoIler DKVR-IO/13)
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Regulatmg val.e for steam

DIrectIon NOJomt

10 Atmosphenc pipelInes . Plpelmes Jomt

08 Contmuous blo1l1ldown • Valve that regulates behmd Itself

06 Condensate pipelInes Regulatmg valve

05 Feed pipelInes suctIon 15 Ra\\ water pipelInes

04 Feedmg head plpelmes 14 Replemshment plpelmes

03 Steam plpelmes 13 System water plpelmes
P = 0 6 kgs/cm2

02 Steam pipelInes 12 Discharge plpelmes
P =6 (gSlem2

01 Steam pipelInes 11 Flash steam pipelInes
P = 13 kgslcm2

Le2end
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