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PREFACE 

The work shown in these overheads, which were presented at the Energy Efficiency Seminar 
in Kiev in June 1993, is being carried out within the framework of the Energy Efficiency 
Project for the Newly Independent States (NIS) under a contract with the U.S. Agency for 
International Development (USAID). Resource Management Associates of Madison, Inc. 
(RMA), as Prime Contractor to USAID, is currently implementing this project in Ukraine, 
Byelorus and Armenia. This paper is drawn from RMA's work on the District Heating 
Energy Efficiency work conducted in Ukraine during 1992 and 1993. 

Additional aspects of this work relating to demand side management recommendations for 
the Ukraine are being presented in another session of this seminar. 









Background: Ukraine 

1980 - ~ h ~ e ,  ~ ~ a s a ~ e n b ~ r b ~ m  POGT 
1 980ts, Tremendous Growth 

28.9% Growth in Electrical Generating Capacity 
(43,900 Megawatts to 56,600 Megawatts) 

25.2% Growth in Electrical Consumption 
(236.0 Billion KWH to 295.3 Billion KWH) 
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Background: Ukraine (continued) 

B B O C T O ~ H ~ H )  Espony 
Exported 9.4 % of Electricity to Eastern Europe 

Tpw TMna a n e ~ ~ p o c ~ a ~ s w f i  
Three Types of Generating Plants 

- Ha OpraHWIeCKOM TOnJIMBe (ra3, Ma3YT, yr'onb) 
Fossil Fuel (Coal, Natural Gas, & Mazout) 

Hydro 

- f l f i ep~b~e  
Nuclear 
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GENERATION OF ELECTRIC POWER 
IN THE UKRAINE 

1 975 1 980 
YEAR 

THERMAL PLANTS HYDROELECTRIC NUCLEAR 
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THERMAL HEAT SCHEMATIC 
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Winter Conditions 

reMnepaTypa nprrMoM sonbl - 130 OC 
Supply Temp. 130°C 

~ e ~ n e p a ~ y p a  o6pa~~oi i  eonbr - 70°C 
Return Temp. 70°C 
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Findings & Conditions: Thermal Power Station #5 

f l p o 6 n e ~ ~ :  Problems: 

Bblco~ar ~ e ~ n e p a ~ y p a  06pa~~oth BOnbI High Return Water Temperature 

MOCTb PaCTOrO PeMOHTa MHCTPYMeHTOB 

Reduces Efficiency 

Reduces Electrical Output 

Constant Flow Rate of 

Thermal Water 

Inability to Accurately Measure 

the Flow of Natural Gas and Mazout 

Lack of Confidence and Frequent 

Maintenance of Instrumentation 

Environmental: High Sulphur Mazout 

T-- - - 
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Distribution System: Highlights 

O C H O B H ~ ~ ~  CMCTeMa TpyflOIIpOBOnOB, IIPOTIIWC&HHOCTLH) 

795 KHJlOMeTPOB 
Main Piping Extends 795 Kilometers 

OT 50 MM AO 1200 MM 
Piping Network Consists of 50 to 1200 Diameter Millimeter Piping 

, Q ~ B I I T ~  B ~ ~ ~ O H H ~ I X  KOTeJIbHbIX 
Nine Heating Plants 

A n c n e ~ n e p c ~ ~ ~  n y H K T  ~ e n n o n o ~ p e 6 n e ~ ~ ~  
Dispatcher Determines Heat Requirement 

- -- - - - 

Energy Efficiency Beminar: Kiev 
- 

Resource Management Associates of Madison, Inc. 





~ p y 6 a  c  ceTe~ocl B O ~ ~ O R  
Pipe Containing District Heating 

TpJ'Ga. 
s a n e s a ~ a ~ ~ a ~ ,  ~ o s f i y x o ~ e n p o ~ ~ ~ ~ a e ~ a ~  
Outer Non-Metallic Piping, Sealed Air-Tight 

Water 

I 
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~ O T ~ ~ ~ M T ~ J - I M  Tenna: f l p 0 6 ~ 1 e ~ b 1  
End Users: Problems (continued) 

( ~ e ~ e e  5% OT O ~ C J I Y X H B ~ ~ M ~ I X  3f laH~fi )  
Only Industrial Users Metered (Less than 5 % of all Buildings Served) 

TeMIlepaTypbI El OTMe¶aeTCR PaCXOfi 
Metering i s  Manual, Daily Observations for Water Temperatures and Flow Recorded 

Fopfi¶ee B O ~ O C H ~ ~ X ~ H M ~  H BeHTklJIl4MB He OXBaqeHbI I13MePeHMBMM 
Domestic1 Water and Ventilation Usage Not Included in Metering 

Taps~br He oTpaxaloT n o ~ p e 6 n e ~ ~ e  
Tariffs Do Not Reflect Consumption 
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Typical Building Heating Water Distribution Center 

DISTRICT HEATING 
SUPPLY 

DISTRICT HEATING 
- 
- RETURN 

- 
- 1 
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/-- 
VENTURI (ELEVATOR) 

c 
BUILDING SUPPLY 

-' R M J R N  WATER 

& 
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Audit ~ecommendations: End Users 
K ~ ~ T K o c ~ ~ ¶ H ~ I ~ :  Short Term 

0 ~ 0 I I J I e ~ P l f i  3aa~cln B 3IBBCBMOCTM 
Provide ~btomatic Temperature Control Valves for Building Heat 

- OT H ~ P Y X H ~ I X  T e M n e p a T y p  
 unction of Outdoor Temperature 

Y C T ~ H O ~ I I T ~  B 3aaHIIIiX C¶&TWIKH 3HePI'HB 
Povide ~ n k r ~ ~  Meters for Buildings 

T e p M O C T a T H ¶ e C K O M Y  KOHTPOJIrO 
Provide Thermostatic Control Valves for Individual Radiators 

,Qonrocpol¶~ble Long Term 

Y C T ~ H O B W T ~  BbICOKO ~ @ @ ~ K T H B H ~ I ~  T ~ I I J I O O ~ M ~ ~ H H B K M  fins r O p A ¶ e r O  

Provide Efficiency Heat Exchangers for Domestic Water 
1 -  - - 
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T ~ ~ M O C T ~ T H ~ I  Per~JIklp~l~LlJki~ €! H T II "b 
- 

- - 
- - Thermostatic Control Valves 

r Energy Efficiency Seminar 

- 
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- l o ~ b ~ f t  T ~ P M O C T ~ T H ~ I  
'eryn~pymwuft Bea~un 

- 

A NEW THERMOSTATIC - CONTROL VALVE 

- 

- - - 

- - 
- 

- 
- 

A 

T' . 

a - 

AoGa~onnb~tt H o B ~ I ~ ~  6attnac (20 MM) 
, Add New Bypass (20MM) 





Table I .  Ukraine Enem Conservation Oppoltunity Surnrnarv 

Combustion Analnrrs 

-- - 

Energy 
Consemtion 
Opportunity 

(ECO) 

No. of 
Units 

Power Plant #5 

Tcplosct 
Peakers 

Housing 
Pcakers 

Computer 

Opera 

Railway Bldg. 

11 Railmy Bldg. I 1 1 1 • 3,300 1 

Est. 
Energy 
Savings 
ld 

Gcal/Year 

2 

1 

1 

1 

1 

Housing I 1 I . I . 3,300 11 

1 

1 

f i t .  
Energy 
Savinp 
ld 

Rubles 

1.100 + 

45 

2.2 

N/A 

0553 

0.328 

I n c m o r t r t i c  Coahd V k  

Veotihtiw . 
Control 
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Est . 
Energy 
Saving 

(Dollars) 

22.621.4 

927.2 

463.6 

N/A 

O w n  I 27 0.2 15.8 150 950 

501.9 

297.7 

6.3 1.84 

i 

1 

- - 

Prcs~urr 
Regulator 

ECO Cost 
(Dollars) 

215.480 

8.830 

4.415 

N/A 

' Iherc  are no direct energy savings resulting lrom the installation of the heat meten  However, the use of the meten is 
necessary to allow end-uses to documcnt the energy savings. These saving arc included with the appropriate other technologies 
above. 
+ There three technologies a n  projected t o a v e  3~0x16' Gcal/yrin total. Since they will be used together in the Power Plant. 
projcctcd energy savings havc been divided evcnly between them. 

4.780 

2.835 

0.143 

- 

Payback 
h a  1 
Prices 

(Years) 

9.400 

4,700 

4,700 

3,300 

1 

-- 

Payback 
World 
Prices 

(Years) 

9,100 

9,100 

0.101 

Totals 

- 

0.01 

033 

1.09 

N/A 

295.2 

3.308.0 70.381.8 

4.2 

-- 

< 0.0 1 

0.10 

0.19 

N/A - 

1.9 

3.2 

1.100 2.813 

Avenge Paeack -- 

25.0 

055 

0.93 

670.N3 

40 0.34 

0.4 

126250 

I ,M)O 

049 

0.26 

-0.m - 



POWgR PLANTS: 

- PROVIDE ADDITIONAL COMBUSTION ANALYZERS FOR ALL MAIN POWER 
PLANTS AND BOILERS 

- PROVIDE ACCURATE INSTRUMENTATION FOR POWER PLANTS 

DISTRIBUTION : 

- IMPROVE DISTRIBUTION PIPING INSULATION 

- PROTECT DISTRIBUTION PIPING FROM GROUND WATER 

END USERS: 

- NEED TO DEVELOP ENERGY AUDITING EXPERTISE 

- NEED FOR EACH BUILDING TO HAVE AN ENERGY MANAGER 

- PROVIDE AUTOMATIC CONTROLS FOR BUILDING HEAT 

- PROVIDE THERMOSTATIC RADIATOR CONTROLS 
- PROVIDE AUTOMATIC METERING FOR HEAT ENERGY AND ELEWRICITY 
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Institutional Recommendations 

3ne~~pono~pe6ne~ur 
Need for Automatic Metering of Thermal Heat and Electricity 
Consumption 

H ~ O ~ X O ~ H M ~ I  T ~ P H @ ~ I ,  O T p a m a r o ~ e e  I - I O T ~ ~ ~ J I ~ H M ~  
Need for Tariffs to Reflect Consumption 

a ~ e p r o c 6 e p e x e ~ ~ f l  
Need for Promotion of Conservation Philosophy and Practices 

Heo6xons~o MMeTb B K a X a O M  3aaHHtr  OTBeTCTBeHHOrO 3a 

~ H ~ ~ ~ Q I I O T ~ ~ ~ J I ~ H H ~  
Need for Each Building to have an Energy Manager 

06cnenosa~wrr 3HepI'OMCllOJIb30BaHMfl 
Need for Development of Technical Expertise in Energy Auditing 
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