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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.



® ® L) () ) () () () <) () ()

O01ném

Scope

"Y nyummth B KopoTK Uit CPOK 3((}pEXTUBHOCTD

LHEeHTPAaJIM30BAHHOI'O TeNnJoCHA0XeHusa"
"Impere the Short Term Efficiency of the District Heating System"

1.  dopcuposaTs yayumenue ynpaBJieH!si 3HEProucnoib30BaHUEM C MOMOILbIO

onpeneI€HUA U BHEJPEHUA HU3KOCTOUMOCTHBIX METOIO0B

Foster Improved Management of Energy Use by Identiying and Implementing Low Cost
Energy Improvements

2. Pacnpocrpanenune TexHUKM BbiNOIHEHUA o0ciefoBatuna 1 METO10I0TUY
ynpasJieHuA

Transfer Energy Auditing and management Techniques
3. [TlocraButs 06opynosanue 1ia BHEJPEHUS HU3KOCTOUMOCTHBIX YJIyYILIEeHMUit,
YJYUYlIUTb KOHTPOJIb U yipaBljieHue B obnacru IJUEPIreTUKU U ONpPeJeIUTh

naﬂbueﬁmue HanpaBJieHUA M0 3P PeKTUBHOCTU B 00.1aCTU 3HEPreTUKU
Provide Equipment to Implement Low Cost Improvements, Improve Monitoring and
Energy Management, and Identify Additional Energy Efficiency Options

Energy Efﬁcienc_vﬁ Seminar: Kiev Resource Management Associates of Madison, Inc.
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[lenrpanuzosannoe TemocHabxenue
District Heating

Beegenie
O6béM npoekTa
OcHoBauue
CoOpaHHble JaHHbIE U YCJIOBUA
1. DaekTpocraHuuu
2. Pacnpenenenue
3 Motrpeburenu remia
PexoMeHnanuy oCHOBaHHbIE
Ha 00CJ1e10BaHUM
Oo61ue pexomenganun

Introduction

Scope of Project
Background

Findings & Conditions
Power Plants
Distribution

End Users

Audit Recommendations

Institutional Recommendations

Energy Efficiency Seminar: Kieyv
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CoBMecTHas neaTeNbHOCTE Mexiy: USAID u

MI/IHIACTGPCTBOM SHepFeTl/lKl/l /| SJIBKT[)I/I(I)I/IKaIIl/II/l
Cooperation Between: USAID & Ministry of Power and Electrification

Munucrepcrso: Ministry:

OTBeqaeT 3a BbIDAOOTKY TEILIOBOI U 3JEKTPUYECKON SHEPriy Ha

pral/lHE (3& UCJIIOYEHUEM AllePHOA BHCDFCTMKM)
Responsible for the Protection of Heat and Electricity in Ukraine
(Except for Nuclear Plants)

. Bkuiouaer B ce6a 294 npeanpuaTus ¢ nepconasiom B 164100 yenosek
Consists of 294 Enterprises, with 164,100 Personnel

- Omnpenenser Kuesanepro B kauecTse Hamero

OCHOBHOTrO napTHépa
Identified Kievenergo as our Main Counterpart

Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.



OcHoBaHue: YKpauHa
Background: Ukraine

¢ 1980-THI€, 3HAYUTENBLHBIA POCT
1980'5, Tremendous Growth

- 28.9 % pocCT 2JEeKTPOreHepUpyIOHIUX MOIHOCTEH
(c 43,9 MBr 10 56,6 MBT

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

- 25,2 % PpoCT 3JIeKTPONnoTPyOieHus

(c 236,0 MUJLTMAPAOB KBT-4 g0 295,3 MuiinmapaoB KBT-4

25.2% Growth in Electrical Consumption
(236.0 Billion KWH to 295.3 Billion KWH)

Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.

() () ) () () ) ) () () ()



O 0 CO @ () ® () () () )

Ocunosanue: Yxpauna (IIponoxenue)
Background: Ukraine (continued)

e Jkcnopruposaia 9,4% BripaboTaHHOI 3J1€KTPOIHEPrun

B Bocrounyio Erpony
Exported 9.4 % of Electricity to Eastern Europe

e Tpu TMNa 3J1EKTPOCTAHIUMA
Three Types of Generating Plants

- Ha Oprain4€CckoM TOIIJIUBE (l"a3, Ma3yT, yI‘OJlb)
Fossil Fuel (Coal, Natural Gas, & Mazout)

- Magpo
Hydro

- finepHoie

Nuclear

e 1990-1BIE

1990's:

Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.
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GENERATION OF ELECTRIC POWER

IN THE UKRAINE
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Kuessnepro
Kievenergo

CHaﬁxcaeT SHCKTDOSHCPFMBVI YETbIpE oDJacTu
Electricity Supplied to Four Provinces

O6was naomank 111,6 KB. KUIOMETPOB
Total Area of 111.6 Square Kilometers

Hacenenue oxoJio 9 MUJIJIMOHOB YeJIOBEK
Population of About 9 Million People

JNeKTPo-reHepupyiomasn MowHocts 3.747 MBT (1990)
Electrical Generating Capacity of 3,747 Megawatts (1990)

24,9 munmapaa KBT-Y ornymeno B 1989 rony
24.9 Billion KWH Produced in 1989

Temnno resepupyioman MoiHOCTh 9.686 kan/y
Thermal Energy Capacity of 9,686 Giga-calories Per Hour

OHDCHCHI/IHO TEI_['S B Ka4€CTBE OCHOBHOI'O 00D €KTa Hallen paGOTbI
Identified Thermal Power Station #5 as the Main Focus of our Work

Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.
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Cucrema KueBckoM TemjioceT! yrpouieHHaa Opraiu3aloMHas CXeMa

( )
MWHMCTEPCTBO

KHUJIUIIIHOTO
X03AUCTBa

\Ministry of Housing |

r 3
rOpCOBET

| City Council )

Kiev District Heating System ( MuHuCTepcTBO
Simplified Organizational Chart 3HEPreTUKy U
| 3JIeKTpUPUKALUU
Ministry of Power
and Electrification __J [POMBIIILIEHHBIE
MUHUCTEPCTBA
[ Industrial Ministries
KUEBIHEPro
 Kievenergo
, \ [ KOMepYecKue
3JIEKTPO- pacnpenenu- A TEILIONO JIb-
CTaHUUU TeUbHaA 30BaTEU
~cucreMa Commercial
| Power Plants Distribution System | \EndUsers
( IPOMBILLJIEHHBIE )
4 (
MUKOBBIE | HACOCHbIE A lngg;gslﬁmen"
KOT.JIbI CTaHLUU | End Users )
\Peaking Boilers y \Pumping Stations __J ’
norpeduresu
. XKC
Housing
NMUKOBUE \End Users y
KOTJIbI '
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Peaking Boilers
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i | Winter Conditions : JOMallHKe - ’I
|| - 1reMnepaTtypa npaMou Boasl - 130 °C MUKOBbIE |
i Supply Temp. 130°C § I |
' TemiepaTypa o6paTHoM BOAbI - 70°C Housing I
: Return Temp. 70°C PBeo?lkemrsg :
| - pacxox-95,000 m3 ¥ |
| Flow Rate - 95,000 m3 ,
: OTOIlJIEHHE ropayee :
| [IOMEIEeHUH BoftocHabxenune |
| Space Heating Domestic |
| ] Hot Water |
|
| I l
| | |
| - — Y |
Erergy Efficielicy Seminar: Kiev Resource Management Associates of Madison, Inc.
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TennosnekTpouenTpaisb 5: Momuocts
Thermal Power Station #5: Capacity

. Idnextpuyeckad -700 MBr (4 TypOumubi)
700 Megawatts (4 Turbines)

. Tennosas - 1510 Nkay/q

- 4. 3HepreTU4ecKuX KOoTjaa U 3 NUKOBBIX
1510 Giga-calories Per Hour

4 Boilers, 3 Peakers

Cxuraer B OCHOBHOM HATYpaJbHbIA a3 U Ma3yT
Burns Mainly Natural Gas & Mazout

03360‘ICHHOCTb B OXpaHE Opr)KaIOlHeﬁ Cpelbl
Environmental Concerns

- Tpagnr

Penalties

Energy Efficiency Seminar: Kiev
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CoOpaHHbIe JaHHbIE U YCJIOBUA:

Tennosnekrpouenrpaniy 5
Findings & Conditions: Thermal Power Station #5

BoibpaHHbie 00 bEKThI:
Highlights:

- 2 CBEPXKPUTUYECKUX KOTJIa
2 Supercritical Boilers

- KI/ICJIODOIIH&H Oﬁp&ﬁOTKa BOJIbI
Oxygenated Water Chemistry

Energy Efficiency Seminar: Kiev

Resource Management Associates of Madison, Inc.
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‘CoOpaHHble JaHHbIE U YCJIOBUA:

TennonnexTpouenrpalpb 5
Findings & Conditions: Thermal Power Station #5

[TpoGnemsi: | Problems:
. Beicokasn TEMIIEpaTypa 00 paTHO¥ BOAbI . High Return Water Temperature
ﬂounxcenhan 3P PEKTUBHOCTD Reduces Efficiency
Cuuxenne oTiycKa 3/1€KTPO3HEPrum Reduces Electrical Output
- TlocToanusiit pacxon BoJbl - Constant Flow Rate of
B TEIIOCETH Thermal Water
. HeBo3M0XHOCTbL TOUHOTO M3MepeHNUs . Inability to Accurately Measure
pacxoja HaTypaJibHOro ra3a u MasyTa the Flow of Natural Gas and Mazout

. Henoc'ra'rotmaﬂ HaJEXHOCTh U HCOGXO,IIM-

Lack of Confidence and Frequent
MOCTb 4aCTOI'O pEMOHTA UHCTPYMEHTOB Maintenance of Instrumentation
. Oxpaua Opr}KalOUleﬁ Cpelbl: . Environmental: High Sulphur Mazout

Bricoko cepHUCTBIA Ma3yT
Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.
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PacnpenenurenbHas cucrema: BoiOpannbie 00  €KThbl
Distribution System: Highlights

. OcHoBHaf cucTeMa TPyAONpPOBOAOB, NPOTAKEHHOCTHIO

795 KknJIOMeTpoB
Main Piping Extends 795 Kilometers

. TpynpopoBoaHas ceThb BKIIOYaIOmasn B cedsa TpyObl
ot 50 MM g0 1200 MM

Piping Network Consists of 50 to 1200 Diameter Millimeter Piping

. ﬂeBﬂTb paﬁOHHle KOTEJIBHbIX
Nine Heating Plants

,[[MCHCT‘ICPCKPIFI IIYHKT TEILIO HOTDCG JICHUA
Dispatcher Determines Heat Requirement

Energy Efficiency Seminar: Kieyv Resource Management Associates of Madison, Inc.
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Pacnpenenurenbhan cucrema: [[po6ieMbl
Distribution System: Problems

. Bricoxue oTHeTKM NOJaYM BOIbI, TPEOYIOT JONOTHUTEILHO

SHEPruM Ha JOJKAUKY
High Elevation Requires Additional Pumping Energy

. Bblcoxue ypoBeHb I'DYHTOBBIX BOJ BJIEYET 32 OO0 HAPYXKHIOKO

KOPPO3HUIO U pa3pyuieHue U30Jaumn
High Ground Water Causes Deterioration of Pipe Insulation and Corrosion

- O)KI/I,II&CMBWI CPOK CJIy)Kﬁbl N30 UN 7 ner
Life Expectancy of Insulation is 7 Years

- OxuaeMblil CPOK SKCILTyaTalyu TPYI0NpoBo1oB 12 net
Life Expectancy of Piping is 12 Years

. HCJIOCT&TO‘IH&H TOYHOCTD B YIIPABJIEHUU I'OpPEHUEM
Lack of Accurate Combustion Control

. dpdexTusHoctb ropenns B koriaax Ha PTC kak npasuio Huxe yeM Ha

JJIEKTPICTAHIUAX U3-3a HENOCTATKA U3MEPUTEJIbHBIX UHCTPYMEHTOB
Boiler Combustion Efficiency Typically Not as Good as the Power Plants, Due to Lack of Instrumentation
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/ Insulation

£

TPyOa c ceTeBoit Bonoii
Pipe Containing District Heating Water

L

1

HapyXHAA HeMeTa/uiMueckasn TpyOa,

3aneyaTaHHad, BO3JYyXOHeNpoHULaeMan
Outer Non-Metallic Piping, Sealed Air-Tight

3~ Energy Efficiency Seminar: Kiev
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" TlorpeGuresnu Tenia: Qo6cie
End Users: Facilities Audited

. 3panue Knesckon Omneps! u banera
Kiev Opera and Ballet House

. Jnauue 4 IMUHUCTPATUBHOTO ynpasi
Railway Aidministrative Office Building

. Kuesckad Kunzacnad d abpuxa
Kiev Book Factory

. Kunoe3jaHue
Apartment Buildings

JOBaHHBIE 00 BHEKThl

eHuf XK ellie3ubiX popor

Madison, Inc.

Resource Management Associates of

Energy Efficiency Seminar: Kiev
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[lorpeburenu Tema: [1po6aembl
End Users: Problems

- IloTpeGurenn Tena noJYMHAITCA APYTUM MUHUCTEDCTBAM, T.e. GOIbILE

0I0pPOKpaTHIECKUX C BA3EN
End Users Controlled by Other Ministries, More Bureaucracy

- Ilnoxoii KOHTPOJIb TENMJIOUCNOJb30BaAHUA B 31aHUAX
Poor Control of Heat to Buildings
- TeMHepaTypa BOIbl B TEIJIOCETU UBMEHAETCA NP4 U3MEHEHUU
HapyXHbIX TEMIEPATYP
District Heating Water Temperature Is Varied with the Outdoor Temperature

- OkHa OTKDbIBa.IOTCH IJ11 CHU2K eHud 3P@eKra neperpesa 3aaHumn
Windows Opened to Alleviate Over-Heating

Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.
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~ llorpeburenu Temna: [Ipodembl
End Users: Problems (continued)

[loTpeGaenue u3MepaeTca TOJbKO y NMPOMBILLIEHHBIX NOTPEdUTEIEl

(Menee 5% ot 0OCIyXKMBaEMbBIX 30aHUIA)
Only Industrial Users Metered (Less than 5 % of all Buildings Served)

3mepenusa npou3BoaaTCA BPYUHYIO, pa3 B JeHb pacCMaTpUBAIOTCA

TEMIIEPATYPbI U OTMEYAETCHA PACXO0]
Metering is Manual, Daily Observations for Water Temperatures and Flow Recorded

I’ opﬂqeé BOJOCHAOXeHHe U BEHTUJIALMA HE 0XBaYEHBI U3MEPEHUAMU
Domestic?Water and Ventilation Usage Not Included in Metering

Tapuguni He oTpaxaloT noTped.ieHue
Tariffs Do Not Reflect Consumption

Energy Efﬁciency Seminar: Kiev
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Resource Management Associates of Madison, Inc.
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[lorpe6urenu Tenna: [lpoGaemsr (ITpono.kenne)
End Users: Problems (continued)

MHOPI/IQ [IapaMeTPbl 3aBUCAT OT ILJIOIIALN 3JaHUU UJIU  OCHOBSHDLI Ha

T€OpPEeTUYECKUX pacyérax
Many Rates Dependent on Apartment Size or Theoretical Calculation

Her OTBETCTBEHHBIX JIULI 3a SHCDPOHOTDBGHCHHC B 31dHUAX
No Person Responsible for Energy Consumption of Buildings

bpems noBbienna Tapudos nepexiaAbBAETCA HA IPOMbIULICHHBIX

norpedurenen
Burden of Tariff Increases Passed on to Industrial Customers

HeonpenenénnocTs B Bonpoce Bce /M NoTpebuUTeIN IIATAT 34

notpedjieHue
Uncertainty Whether all Customers are Charged

HenaBHo HagaTo 06I0XKEHHE ONIATON HEKOTO PbIX

3JIEKTPONOTped uTeneit
Recently Began Charging Some Electrical Customers

Energy Efﬁciencj Seminar: Kiev Resource Management Associates of Madison, Inc.
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TUIIOBOU X UJIOU IIOM
ooJbie 8 aTaxen

Tp-Box 06 paTHOU Boakl 40 C p|| prtm Building > 8 Stories

Return Piping 40° C
pacnpeaeauTeabHbIU « -
MyHKT OaunacHbid TP-BOX
Distribution Building Bypass Piping
NpAMOU TP-BOJX —
rennocern 70 C I Tp-BoJ npaMou Boel S0C
District Heating 70? Supply Piping 50° C
Tp-Bo1 06 paTHOM Bojbl 40 C
oOpaTHbIU Return Piping 40° C
TPBOA PR— -—
Return Piping
D npamou Tp-Box 70 C
Supply Piping 70° C
—
TUIIOBOU KUJIOU IOM
MeHblile 8 3Taxcen
Typical Apartment Building < 8 Stories
=
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* Tunoso TemopacrpenennTebHbIil

- IlyHKT B 31aHUN

- Typical Building Heating Water Distribution Center

- Tpsmont TpyGonposox Temnocern
' BenTypu (Qnesatop)

1 DISTRICT HEATING
SUPPLY / VENTURI (ELEVATOR)
- Z l A
— ) t
E BUILDING SUPPLY
= [lonaua B 3nanue
- O6patasit Tpy6onposon Temwnocern \
- /
DISTRICT HEATING
- RETURN
- Yy - / \_ N Z
z ( N k/ N
' *~ RETURN WATER
- | O6paTras Bona
~ Energy Efficiency Seminar
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Pekomenauuu nocye Texauueckoro oocienoBaHus

Tenno3neKTPOLEHTPaIb-5
Audit Recommendations: Thermal Power Station # 5

KpaTkocpounbie: Short Term
. OGecneyuTh aKKypaTHOE U ObICTPOE U3MEHeHUe IOKAa3aHuil 1aTYMKOB

KUCJIOPOJA KOTJIOB
Provide Accurate, Fast Response Oxygen Sensors for Boilers

. OGecneuuTh aKKypaTHOE U3MEPEHUE PACX04a TOMIMBA
Provide Accurate Fuel Flow Meters

. OCH&CTHTL TOYHLIMU aHAJIM3aTOPaAMU IropeHu
Provide Accurate Combustion Analyzers

Honarocpoussie Long Term

- YCTaHOBUTH HACOCHI C U3MEHAEMOU CKOPOCTHIO BpallleHUs
Install Variable Speed Pumps

- YCTaHOBUTb MHCTPYMEHTbHI KOHTDOJIAl 3arpPA3HEHMA OKPYKAIOWEN CPebl
Install Pollution Control Equipment

. OcHacTuTh NpUOOPaMHU KOMIIBIOTEPHOI'O YIIpaBJIeHUA
Provide Computerized Control Equipment

I
Energy Efficiency Seminar: Kiev Resource Management Associates of Madison, Inc.
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P €KOMEHIAIUU MI0CJIe TEXHUYECKOI'O OﬁCHCHOB&HI/Iﬂ

Pacnpenenurenbhan cucrema
Audit Recommendations: Distribution System

KpoTkocpounsle: Short Term

. ﬂOHOJIH%]/lTCJIbHaH H30J1A044 HA prﬁax
Additional; Piping Insulation

- O0ecneaurs PTC tounbiMu aHaJU3aTOpPaMU ropeHud
Provide Ac¢curate Combustion Analyzers for heating Plants

Hoarocpounsie Long Term

. YCTaHOIiMTL Ha HaCOCax 3JEeKTpPOoABUraTein UsMeHAeMoii CKOpPOCTHU
Install Variable Speed Motors on Pumps

. 3amenmf‘b prﬁbl paclipeieJUTEeIbHON CEeTH
Replace Distribution Piping

- YcTaHOBUTH NPUGOPSI 10 ONpene e o yTeyek
Install Lea}c Detection Devices

« Energy Efficiencnyeminar: Kiev

Resource Management Associates of Madison, Inc.
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PeKomquaumu [nocJjie TeXHUYecKoro oocjenoBaHus

[lorpe6ureny Tenna
Audit Recommendations: End Users

Kparkocpousble: Short Term
. YCTaHOBUTH BEHTUIM ABTOMATUIECKOrO yNPABIEHUA TeMIepaTypou A

OTOILIEHUA 3JaHUI B 3aBUCUMOCTH
Provide Aptomaﬁc Temperature Control Valves for Building Heat

- OT HAPY2XKHBIX TeMIEepaTyp
Function of Outdoor Temperature

. YCTaHOBUTD B 3JaHMAX CYETYMKU DHEPTUU
Povide Energy Meters for Buildings

. YCTaHOBI/lTb Ha UHIUBUOYAJbHBIX PalUaTOPaX BEHTUJIN 11O

TepMOCTaTUIECKOMY KOHTPOJIIO
Provide Thermostatic Control Valves for Individual Radiators

Hoarocpounbie Long Term
. YCTaHOBUTH BHICOKO 3(PPEKTUBHbIE TeNJI00OMEHHUKHU JJ1d ropgadero
BOJOCHA0O X eHus

Provide High Efficiency Heat Exchangers for Domestic Water

Energy Efﬁciencyi Seminar: Kiev Resource Management Associates of Madison, Inc.
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KOHTpOJIep
Controller

) TEeMIIEpPATYPHbIE JaTYUKH
[E'W\—v» L / e IVJ?“/Temperature Sensors

aBTOMaTUYECKMIA 3-X XONOBOM BEHTUJIb
“Automatic 3-way Valve \

Y

() > CYETIUK BHEprun
Energy Meter

A /

y:
TEMIIEpATYPHEBIE JATYUKU
Temperature Sensors

Energy Efﬁciedcy Seminar: Kiev Resource Management Associates of Madison, Inc.
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. TepmocraTtHel Perymmpyommii e HTUJIb
: Thermostatic Control Valves ’_

-
-~

t)

@ .

_ loBoiit TepMocTaTabI
Hosrint Tepuocraranist

‘erynupylomust Bearunb
c NECVé JTHF%#SE&?C - Tﬁ:ﬂr{‘nnpymmun Bertunb !‘
- OSTATIC .
- Uronbuareim / CONTROL VALVE
Bentunb

Sl

()

i Ho6apounsiit Hosetit Baitnac (20 mm) -
| Add New Bypass (20MM)

)

)

()

° Energy Efﬁciency Seminar
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Kuesckan Knunxnas ®adpuka
Kiev Book Factory

HOBblI€E IIKMOEepa ¢ BCTPEYHO HAINPABJIEHHbIMM JIONATKAMM

(MOHTprIOTCH B CYIIECTBYIOIIUX IIPO emax)
New Opposed Blade Dampers (Mount in Existing Openings)

o 1
YIpaBIAOMUA NPOTOK
¢ ;' Control Linkage HOBbIE Jachl
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: , Ha CTeHe) ,
New Damper Operator
'Y (Mount on Wall)
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HOBLIY HIKOepHbIH MpUBO X (MOHTUPYETCA HA CTEHe) R_ W) (vj
New Damper Operator (Maunt on Wall)
; HOBBI€ NTPpOBOJa
; New Wiring [I0JCOEINHEHHne K
CHJIOBBIE ITpOBO A}
Connect to Power Wiring
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Table 1. Ukraine Energy Conservation Opportunity Summary

Energy No. of Est. Est. Est. ECO Cost Payback Payback
Conservation Units Energy Energy Energy (Dollars) Local World
Opportunity Savings Savings Savings Prices Prices

(ECO) 10° 10° (Dollars) (Years) | (Years)

Geal/Year Rubles
Combustion Analyzers
Power Plant #5 2 1,100 + 22,6254 215,480 9.400 0.4 <0.01
Teploset 1 45 927.2 8,830 4,700 053 0.10

Peakers

Housing 1 2.2 463.6 4415 4,700 1.09 0.19

Peakers

Computer 1 N/A N/A N/A 3,300 N/A N/A
Fow Mcters 6 1,100 + 22,625.4 215,480 217,000 0.13 0.02
In-Situ Oxygen 10 1,100 + 22,6254 215,480 46,000 0.21 0.04
Instrumcntation
Temperature Control Valves "

Opera 1 0553 5019 4,780 9,100 19 055 "

Railway Bldg. 1 0.328 297.7 2835 9100 32 0.93 l

Thermostatic Control Valves ]

Opera 27 0.2 158 150 950 6.3 1.84 I
Heat Meters

Opera 1 * * * 3,300 * .
Railway Bidg. 1 * ° * 3,300 * *

Housing 1 * * * 3,300
Veatilation . 1 0.143 295.2 2813 1,100

Control

Pressure 1 0.101 4.2 40 1,000 25.0 0.3

Regulator
Totals 3.308.0 70,81.8 670,303 126.250 "
Average Payback 019 |} 004

here are no direct energy savings resulting (rom the installation of the heat meters. However, the use of the meters is
necessary to allow end-users to document the energy savings. These savings are included with the appropriate other technologies
above.

+ These three technologies are projected to save 3300x10° Gcal/yr in total. Since they will be used together in the Power Plant,
projected energy savings have been divided evenly between them.
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GENERAL, RECOMMENDATIONS:

POWER 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

NEFD 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 ELEC{RICITY

{1
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O6mue pekoMeHIanuu

Institutional Recommendations

HeoGxonuMo aBTOMaTUIeCKOE U3MEpPeHUe TelJo 1

3JieKTponoTped JieHud
‘Need for Automatic Metering of Thermal Heat and Electricity

‘Consumption

. Heobxoaumel Tapu@bl, oOTpaxaiounue HOTpeﬁ.ﬂeHMe
‘Need for Tariffs to Reflect Consumption

- HeoGxoaumo pacmpocrpaHesue Quiocopuu U NpaKTUKH

9Heprocoepex eHus
'?Need for Promotion of Conservation Philosophy and Practices

. HCOGXOHHMO UMETDH B Ka2XJOM 31aHUU OTBETCTBEHHOI'O 3a

9HepronoTped.ieHue
Need for Each Building to have an Energy Manager

. HeoOxomumo pa3zpa®oTaTh METOJ0JOTMI0 TEXHUIECKOIO

oOclieToBaHuA SHEProucnoJb30OBaHUA
Need for Development of Technical Expertise in Energy Auditing

Energy Efficiency Seminar: Kiev

Resource Management Associates of Madison, Inc.



