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June 9,1997

Mr Ronald Schremer
CHEMONICS INTERNATIONAL
42 Kozlenskaya Street, 5th Floor
160000, Vologda, RussIa

Dear Ron

It IS WIth pleasure that I sub1l11t to you the final Cost Methodology and Cost
ReductlOn report for the Housmg and UtilitIes DIrectorate of Cherepovets ralon,
Mumclpal Enterpnse #1 As you can see, tills IS the Enghsh verSlOn only Please
let me know If you would hke Castl1lo Company to bmd the offiCIal translated
verSlOn of tlus report We are happy to do so at your convemence

Working WIth you was a real learmng expenence for me I apprecIate the
opportumty to have been mtroduced mto the work world of expatnates by
someone Wlth your expertIse and expenence After workmg for a pubhc utlhty
for the past 21 years, I am eager to take every opporturuty to learn from experts
whenever pOSSIble Working WIth you m Vologda proVlded me WIth Just such an
expenence

I also appreCIate all the work you and Konstantm Efremov dId 10 Cherepovets 10
sett10g the stage for the productIve work I was able to do The trust and respect
establIshed by you and Konstant1O WIth the hous1Og and utIlIties dIrectors
allowed me to be successful 10 completmg my aSSIgnment In addItion, your
aval1ablhty and wl1hngness to confer WIth me throughout the course of my work
was mstrumental 10 my accomphsillng the goal at hand

I would also hke to thank you and the whole MOFSA team for mak10g me feel
welcome and for spendmg endless personal hours WIth me Your fuendslup and
graclOusness are truly apprecIated Havmg had such a pOSItIve expenence, It's
not surpns10g that I would very much hke to return to Vologda to fimsh the
work on the project

Thank you agam, Rani I look forward to heanng from you In the near future

Smcerely,

CASTll..LO COMPANY, INC

~~/11'~
Carl Marano, P E
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1. INTRODUCTION

1 1 BACKGROUND

The Ralon of Cherepovets IS located 140 km west of the CIty of Vologda It IS one
of twenty-sIx (26) ralOns m the Oblast of Vologda The Raton of Cherepovets
serves a populatlOn of approxImately 44,000 people who resIde m more than 700
VIllages and settlements throughout the ralOn Each VIllage has a populatlOn
rangmg from 800 to 2000 people and was ongmally estabhshed to provIde
resources to support a partlcular agncultural enterpnse (busmess) located WIthm
the VIllage The remote settlements are located some dIstance from the mam
VIllages and are for the most part made up of ten to fifteen houses and have a
populatIOn of not more than fifty people These are generally penSIoners and
owners of a few pnvate summer homes who permanently reSIde m the CIty of
Cherepovets Housmg and utIhties faclhtles (1 e, water treatment plant, samtary
sewer system and plant, and a boller plant for heat and hot water) were bmlt to
serve the populatIOn of the respectIve surroundmg VIllages and remote
settlements In 1993, the ownershIp, operatIOn and mamtenance of the mumclpal
housmg, pubhc works (streets), and utlhty systems was turned over to the local
ralOn government under the auspIces of the Housmg and Utlhties Duectorate A
local Housmg Authonty was estabhshed WIthm each VIllage to proVIde day to day
management and operatIOn of the faclhtles

The Housmg and Utlhtles DIrectorate (HUD) of the Cherepovets Raton
AdmlmstratlOn manages the mumclpal housmg and phYSIcal utlhty assets located
WIthm the ralOn Wlthm the HUD there are three (3) mumcipal enterpnses, four
(4) contract admlmstratlOns and four (4) rural admlmstratlOns Only Mumclpal
Enterpnses #1 and #2 are each responsIble for several rural housmg authontles
MunICIpal Enterpnse #3 and the other eIght (8) admlmstratlOns are only
responsIble for the housmg and utlhtles faclhtles wlthm theIr own authonty

Under the SOCIal ServIces component of the USAID funded RUSSIan Market
Onented Farm Support Actlvlty (MOFSA), Mumclpal Enterpnse #1 of the
Cherepovets RalOn has been selected as the housmg and utlhty admlmstratlon to
be used as the plIot admlmstratlOn for the development of an Improved budgetmg
and cost trackmg methodology (Cost Methodology) and for evaluatmg ways of
lmprovmg the effiCIency and rehablhty of the varIOUS utlhty systems WIthm the
housmg authontles (Cost ReductIOn)

To aSSIst MOFSA m the development of the cost methodology and cost reductIOn
components, Castl1lo Company, Inc has been subcontracted to perform portIOns
of the work - mcludmg research, process development, performance evaluatIOns
and trammg
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1 2 OBJECTIVES

The pnnclpal objectIves of the Cost Methodology and Cost ReductIOn segment of SOCIal
ServIces under the MOFSA Tralmng Program are twofold

1 DetermIne an accurate baselIne of eXIstIng operatIng costs and develop a
practIcal and accurate cost methodology for budgetIng and managIng costs
WIthIn the HOUSIng and UtIlIty DIrectorate of the Cherepovets Ralon

2 Identify opportunIties for the reductIOn of operatmg costs and Improved
relIabilIty WIthm the Housmg Authontles In MUniCipal Enterpnse #1 of the
Cherepovets Ralon
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ThIs sectIOn covers the general descnptIon of the research, model development and
efficIency evaluatIon servIces provIded by the Consultant, and ratIonalIzatIOn for the
Improved budgetmg process and operatIOnal Improvement recommendatIons

2. GENERAL DESCRIPTION OF COST METHODOLOGY AND
COST REDUCTION PROGRAM

2 1 EXISTING SYSTEMS RESEARCH

An m-depth mvestIgatIOn was conducted of the housmg and utIlIty orgamzatIOn's
eXIstmg budgetmg and forecastmg process Included were meetmgs and dIscussIOns WIth
department heads and supervIsors WIthIn the offices of the Ralon DIrectorate and
Mumcipal Enterpnse #1 FIeld tnps were also made to rural housmg authontIes WIth both
gas and coal fired bOIlers to see the eqUIpment and to obtam a clear understandmg of
current operatmg and mamtenance practIces Numerous documents were collected
mcludmg budget plans, budget estImatmg calculatIOn sheets, normatIves used for
calculatIOns, eqUIpment data sheets, SIte schematIcs of the VIllage of Yoganovo, pOSItIon
descnptIOns of engmeers and specIalIsts, and general provIsIOns and statutes of the
Housmg and UtIlIty DIrectorate Pertment documents were translated and analyzed to
determme the effectIveness of the current operatIOns, and can be found m the appendIces
of thIS report A descnptIOn of the eXIstmg budgetmg system was prepared and submItted
to the MunICIpal Enterpnse for reVIew and comments pnor to analysIs and evaluatIon

2 2 MODEL DEVELOPMENT

AnalYSIS of the housmg and utIlIty faCIlItIes at MunICIpal Enterpnse #1 reveals a close
SImIlarIty to those faCIlItIes found m generatmg plants of electrIc utIlIty compames m the
Umted States (US) Although the utIlIty's pnmary product IS electncIty, such faCIlItIes as
water treatment plants, samtary sewer treatment systems and gas, 011 and coal fired
bOIlers are SImIlar In addItIon, the US utIlIty mdustry IS sIm1lar m that It too IS
expenencmg a tranSItIon from a monopolIstIc, regulated system to that of an unregulated,
competItIve, free enterpnse busmess It IS antIcIpated that only about one hundred (100)
of the approxImately five hundred (500) eXIstmg U S mvestor owned utIlItIes wIll be m
busmess after deregulatIOn IS fully Implemented Those utIlItIes that SurvIve WIll only do
so by planmng ahead and takmg steps now to reduce theIr operatmg costs so that they are
competItIVe when deregulatIOn becomes realIty The current projected date for full
ImplementatIOn of utIlIty deregulatIOn m the U S IS 2004 Tills IS also s1ffillar to the
RUSSIan federal government's plan to have all housmg and utIlIty costs fully funded by
reSIdents' user fees by 2003 Therefore, because of these similantIes, It makes sense to
take advantage of the lessons learned by the US utIlIty mdustry and to develop a cost
methodology program for MunICIpal Enterpnse #1 In partIcular, the program WIll be
based on a system used by one of the more progreSSIve utIlItIes m the US whIch has
earned the status of bemg ranked among the top five utIhtles m the US for safety,
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23 COST REDUCTION EVALUATION

The Housmg Authonty of Yaganovo was selected as a representative housmg authonty to
evaluate for possIble effiCIency Improvements m the areas of operatIOn and mamtenance
The VIllage of Yaganovo IS one of several VIllages With housmg authontles that provIde
utIhty servIces and housmg mamtenance to the VIllage WIthIn MumCIpal Enterpnse #I
The utIhties provIded mclude potable water, samtary sewage treatment and dIsposal,
some natural gas for cookmg, and central heatmg and domestic hot water The
mamtenance and operatIOnal practIces for each of the servIces, WIth the exceptIOn of
natural gas for cookmg, were revIewed and evaluated Where practIcal, suggestions were
made for changes that could Improve the effiCIency and reduce costs

efficIent operatIOn, relIabIhty and cost control Thts utIlIty IS Anzona Pubhc ServIce
Company (APS) With headquarters m Phoemx, Anzona

APS IS the largest mvestor owned electnc utIhty company m Anzona The company
owns and operates two large coal fired generatmg plants, several smaller 011 and gas fired
plants, one hydro-electrIc plant and the largest nuclear generatmg plant m the Umted
States The plants are located throughout the state of Anzona and m northern New
MeXICO The company employs approxImately SIX thousand (6,000) employees which
mclude both umon and non-umon personnel The company IS recogmzed by the utllIty
mdustry and financial communIty as bemg one of the most progressIve and InnovatIve
utl1Itles m the U S With respect to cost control and management practices Hence, usmg
the APS system of budgetmg and cost control as a model for Mumcipal Enterpnse #I WIll
enhance the probabIhty of success by the Enterpnse

2 4 RECOMMENDATIONS

The recommendatIOns suggested for Improvmg the effectiveness and effiCIency of the
housmg and utilIty operatIOns WIthIn the VIllage of Yaganovo were made With the thought
that money IS m short supply, and the suggestIOns should be ones that can be
Implemented WIth httle or no cost wherever possIble As such, many recommendatIOns
are merely suggestIOns to estabhsh good sound preventative mamtenance programs of
mspectIon, testmg, record keepmg and repaIrS (when necessary) The pnmary emphaSIS
was to mform and educate the housmg authonty personnel on the consequences of not
performmg mamtenance and that good mamtenance does not always reqUIre the
expendItures of funds In addltlOn, the suggestlOns are mtended to stimulate the thmkmg
of the front-hne employees to contmually look for ways to reduce costs m day-to-day
actIvIties and to understand that he/she can make a dIfference The author hopes that thIS
evaluatlOn achIeves that goal
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3. EXISTING BUDGETING SYSTEM

ThIS sectIOn provIdes a detaIled descnptIOn of the eXIstmg budgetmg process used to
develop the annual budget for Murncipal EnterprIse #1

3 2 MUNICIPAL ENTERPRISE #1, HOUSING AND UTILITIES ADMINISTRATION

The DIrector of MunICIpal Enterpnse #1 IS Mem VIctor Morendov The admimstratIOn IS
made up of a chIef engmeer and departments of economIC planmng, accountmg, technIcal
operatIOns, personnel, procurement and transportatIOn The pnmary responsIbIlIty of the
Enterpnse IS to prOVIde maintenance and operatIOnal support to the eIght housmg
authonties and five housmg dIstrICts WIthm Its admimstratIOn The support proVIded
mcludes all procurement, cost momtonng, technIcal support for operatIOn, and
mamtenance and budgetmg The Enterpnse also mamtams the SIXty vehIcles of varIOUS
lands WhICh are used throughout the housmg authontIes for pubhc works

3 1 RAION HOUSING AND UTILITIES DIRECTORATE

ResponsIble for the management of the raIOn Housmg and UtilIties AdmimstratIOn IS
Deputy Alexander Golovkm Mr Golovkm IS one of five Deputies who report dIrectly to
the Head of the RaIOn AdmimstratIOn, Leomd RodlCher VladImIr Ivanovich Myakov IS
the Head of the Department for Housmg and UtilIties Evgemy PetrOVich Lomov IS hIS
Deputy The Cherepovets RaIOn AdmmistratIOn Department for Housmg and UtilIties
conSIsts of the departments of Fmance, Housmg, EconomIC Plannmg, and TechnIcal
InspectIOn Also, WithIn the Housmg and UtilIties Department, are Murncipal Enterpnses
#1, #2 and #3, four Jomt stock companIes, Malechkmo, Complex, Delegate and Surkovo
The four Jomt stock companIes are currently workmg on a contract basIS With the housmg
authontIes MunICIpal Enterpnse #3 was recently formed when the Cherepovetskaya
Poultry Factory relmqUIshed responsIbIlIty for the operatIOn and maintenance of ItS
housmg and utilIty facIlIties to the raIOn of Cherepovets

The responsIbIlIty of the Housmg and UtilIties DIrectorate IS to manage the housmg and
utIlIty assets of the respective owners, 1 e the RaIon and Jomt stock compames (AppendIx
A,B&C) ThIS mcludes admmistenng contracts for mamtaImng and repaIrmg housmg and
utilIty faCIlItIes, provIdmg techmcal support and qualIty control to the housmg
authontIes, aSSIsting m the development of the annual budget, trackmg and controllmg
actual expendItures, assIstmg m the prIontIzmg and JustificatIOn of capItal expendItures
and enforcmg the ImplementatIOn of Federal, Oblast and RaIOn laws, mcludmg
envIronmental laws
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3 4 BUDGETING PROCESS

The budgetmg process for the RalOn of Cherepovets IS an annual event The process IS
deSIgned to be a bottom-up procedure where mput IS obtamed from the lowest level m the
orgamzatlOn (m thIS case It IS the housmg authontIes) and progresses up to the hIghest
level (the Federal government) for approval In realIty, the process IS a top-down
procedure because the normatIves (tanffs, mflatlOn rates and standards) used to calculate
future costs are establIshed at the Federalleve1, and for the most part, mandated to the
Ra10n AdmlmstratlOn

3 3 HOUSING AUTHORITIES

As of January 1, 1997, the housmg authontles under the JUrIsdIctIOn of MumClpal
EnterprIse #1 are Tonshalovo (HA-l), Voskresenskoye (HA-3), Yaganova (HA-4),
Abakanovo (HA-5), Korotovo (HA-6), Myaksa (HA-7), Domozerovo (HA-8) and
Nelazskoye (RA-9) The five housmg d1stncts are Ivanovskaya (RD-l), Shukhobod (RD
2), Surkovo (HD-3), ShalImovo (HD-4) and Irdomatka (HD-5) The head of each
authorIty has a staff cons1stmg of a housmg specialIst, bOiler specIalIst, sewer specIahst
and a water specIalIst (dependmg on the need of the authorIty) In addItIOn, the are an
average of ten subordmates reportmg to each specIahst

The mam objective of the housmg authorIty IS to mamtaIn and operate the phYSICal
eqwpment w1thm each respective vIllage It does thIS With the perIodIC techmcal
assIstance prOVIde by the engmeers from the mumc1pal enterpnse adffilmstratlOn

3 4 1 Schedule

The process starts With a draft budget that IS prepared by both mumc1pal
enterpnses and all three Jomt stock compames and submItted to the Housmg and
UtIhtIes Duectorate m August The RalOn then SUbffilts ItS consohdated and
revIsed budget to the Oblast of Vologda In September, the Oblast submIts ItS
budget, m addItIon to a consohdatlOn ofbudgets from all the RalOns of the Oblast
of Vologda, to the Federal government DUrIng the penod from September
through November, negotIatIOns take place between the RalOn's FmancIaI
departments and the Oblast's Budget ReVIew CommIttee Tlus IS necessary
because histoncally the RaIOns' proposed budgets have always been reduced by
the Oblast to conform With the normatIves establIshed by the Federal government
for that budget year Therefore, the RaIOns use thIs tIme to appeal to the Oblast to
mcrease theu respectIve budgets by presentmg supportmg JustIficatIOn for theu
figures

In November, the Federal government presents the Federal budget to the people
for reVIew and approval Once approved, notIficatIOn of the final approved budget
IS gIVen to all government entItIes m January
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3 4 3 ReVIew and Approval

The review and approval process mcludes adjustments to the budget to comply
With two Federal mandates The first mandate states that utIbty costs charged to
reSidence shall not exceed 15% of the total family mcome The second states that
40% of the cost of the housmg and utIbtIes budget must be paid from revenues
collected from user fees Hlstoncally the collected revenues from users has been
slgmficantly less than the 40% reqUIred by the mandate For example, m 1996,
Mumclpal Enterpnse #1 only collected 21% of the reqUIred 40% from users fees
One can see that these mandates are not consistent and severely bmtt the abilIty of
the enterpnse and companies to collect the needed revenues Compoundmg thiS IS
the deCISion by the ralon Head of AdmtmstratIon not Impose the real cost of
operatIOn (up to 40%) on the already strugglmg reSidential households These
restnctlOns on revenues, combmed With the additIOnal loss m revenues from the
many commercial enterpnses that have gone out of busmess In the past few years,
has created a SituatIOn that makes It ImpOSSible to achIeve a balanced budget
Wlthm the housmg and utIbtIes services organizatIOns

3 4 2 Budget Development

At the end of the second quarter, the Deputy of FmancIaI AffaIrs of the RalOn
AdmlmstratIon requests submittal of a new annual budget from the Housmg and
UtilItIes Admlmstratlon The Housmg and UtIlItIes AdmlmstratlOn m turn
requests a budget from the Housmg Directorate who requests budgets from the
mumclpal enterpnses and Jomt stock companies A draft budget (Appendix D) IS
then prepared by these orgamzatlons usmg current cost data (Appendix E&F) and
reVIsed second quarter normatIves (Appendix G) from the Oblast The normatlves
are appbed to the current housmg and tenant StatiStiCS to determme the projected
costs for the next budget year A separate calculatIOn sheet (AppendiX H) IS
prepared by each dlsclpbne (heatmg, water, sewer, etc) engmeer Wlthm the
mumclpal enterpnse or Jomt stock company for each utIbty and submitted to the
DIrector of Economic Planmng m each respective enterpnse or company No
budget mformatlOn IS requested from the housmg authontles or dlstncts The
budget projectIons are based stnctly on normatIves and on actual costs Once
completed, the draft budgets are submitted up the cham to the rawn Department of
FmanClal AffaIrS for mcluslon m the total rawn AdmlmstratIon's budget
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4 NEW COST METHODOLOGY

Tills sectIOn descnbes the new budgetmg system to be used by Mumcipal Enterpnse #1
Tills IS a process, not a cook book, and wIll reqUIre thought on the part of the users as to
how to best Implement It In addItIon, It Will only be successful If the cost reductIOn
recommendatIOns dIscussed m sectIOn five are also Implemented Those
recommendatIOns mclude the means for recovenng the full cost of operatmg and
mamtaImng the housmg and utIlIty facIlItIes through resIdents' users' fees by 2003 Tills
IS consIstent With the eXIstmg federal mandate for self sufficIency by year 2003 UntIl
then, government SubsIdIes must contmue to offset the dIfferences m revenues recovered
from users' fees and the actual cost of operatIOn

Frrst of all, It IS Important to separate the Operatmg and Mamtenance (O&M) budget
from the CapItal budget Although both are part of the overall budget, they are developed
usmg dIfferent components and have dIfferent JustIficatIOn cntena Secondly, It IS equally
Important to understand that the changes bemg proposed Will reqUIre a change m culture
from that of no mdividual ownersillp of or accountabIlIty for the budget, to that of full
ownershIp and accountabIlIty by the users ThIS, of course, Will be lImIted to the
mdividuallevel of responsIbIlIty of each partIcIpant The ratIOnale IS, unless there IS full
ownershIp on the part of the user, the user WIll not accept responsIbIlIty for controllmg
his/her portIon of the budget For thts reason the budget must be bUIlt from the ground up
With an understandmg of responsIbIlIty and accountabIlIty by the user

The Budget IS a plan, stated m financial terms, for obtammg the phySIcal needs of an
orgamzatIOn and IS bUIlt from small pIeces WIth each pIece ongmatmg at the lowest
possIble level or department WIthtn the mumcipal enterpnse FIrst of all a Housmg
Authonty develops a long-term plan or forecast for both capItal and O&M, usually for
five or ten years, that IS used m determmmg antIcIpated annual cash flows Durmg the
annual budgetmg process the long range forecast IS revIsed and the current budget year's
estImates are firmed up to ensure that adequate funds are requested A monthly cash flow
for the budget year IS also developed and submItted WIth the budget request Tills
prOVIdes a baSIS for determmmg when funds wIll be needed and for momtormg
expendItures throughout the year

Startmg at the housmg authonty level each Housmg Authonty budget gets revIewed by
the EconomIc Plannmg Department of the ME #1 and then mcorporated mto the plant's
budget TypIcally the first attempt usually exceeds the prevIOUS year's actual expendItures
and reqUIres workmg WIth the front lme employees untl1 the target budget IS achIeved
ThIS reqUIres estabhshmg pnontIes WIth safety and regulatory Items automatIcally
mcluded and plant aval1abIhty Items pnontIzed based on the degree of Impact on the
operatIOn Those Items willch have a hIgh Impact or hIgh nsk factor are revIewed With the
head of the housmg authonty before a deCISIon to remove or retam them IS made ThIs IS
usually a dIfficult process because everyone IS reluctant to want to take any nsks Once
the target IS achIeved the plant's budgets become a part of the housmg authonty's budget
WhICh are then mcorporated mto the munICIpal enterpnse's budget The munICIpal
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4 1 OPERATING AND MAINTENANCE BUDGET

The O&M budget IS made up of fixed and variable costs The fixed costs are taxes,
payroll, allowed tIme and employee benefits (1 e, vacatIOns, holIdays, msurance,
retIrement, SOCIal securIty, etc), and usually are denved from hIstoncal mformatIOn
supplIed by the accountmg department These are costs that WIll be expenenced even If
the plants do not operate The use of a cost analyst for trackIng these fixed costs and
reportmg on the budget IS hIgWy recommended The analyst also prepares a montWy
report whIch IS submItted to the housmg authonty head and mumcipal enterpnse head for
momtormg the status of actual expenses versus the budget

The variable costs are matenals, supplIes, outSIde servIces, etc OvertIme costs are also
mcluded but reqUIre supervISOry approval before they are mcluded m the final budget
One way of determmmg these costs IS by Identlfymg the "project" or type of work that
WIll be done durmg the budgetmg penod (1 e, pump mamtenance, motor rewmds, valve
repaIrS, bOIler repaIrs, pIpe replacements, etc) The use of hIstoncal data to develop these
variable costs IS strongly recommended ThIs can only be accomphshed by developmg a
good trackmg system to help determme what IS needed and what IS not needed ThIS
lustoncal data can also be used to Identify opporturutles to reduce costs as part of a
contmuous Improvement process

enterpnse's budget IS then revIewed and forwarded on to the raIOn for mcluslon m the
overall raIOn budget

Normally the process IS not that easy or casual because the requested budgets WIll usually
exceed the projected revenues ThIs IS where ownershIp, hIstoncal mformatIon and
detaIled knowledge of the budget are Important The need to reduce the budget IS then
commumcated back to the ongmators The head of the mumcipal enterpnse must then
make a general commItment to cut a percentage of the budget and reqUITe the next level
of employees to work together as a team to reduce the budget to satIsfy that commItment
It IS Important that employees at all levels of the organIzatIOn understand and accept that
It IS a team effort and that all must partICIpate ThIS IS cntlcal m determmIng where to
make the cuts If thIs does not happen, then everyone Will merely protect theIr own area's
budget ThIS process can only be successful m some sort of structured orgaruzatIon where
there are employees, supervIsors, managers, dIrectors, etc EIther everyone succeeds or
everyone falls

It IS very Important to get nd of the old stereo type of "cost economy" In the process of
budget plannmg The Housmg and UtIlItIes Department budget based on the actual costs
creates a SOCIally mtenslve SItuatIOn whIch allows losses to be hIdden, mIsmanagement
and the lack ofacceptance of responsIbIlIty

Smce the largest of the two budgets typIcally IS the O&M budget and IS the most
complIcated, It WIll be dIscussed first
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The O&M budget IS based on the norms and normallves of costs that have to be JustIfied
and mIght be changed In accordance With the eXIsting eqUIpment and technologIes used
BesIdes inflatIOn rates and the revaluatIon of fixed assets must also be taken Into account
In the process ofcosts estImatIon

Before continUOUS Improvement can be realIzed, the employees must be told by upper
management that the new organIzatIOnal culture Will reqUIre all employees to be
responsIble and accountable for the success of the organIzatIOn whIch Includes hIs/her
partICIpatIOn In the preparatIOn and management of the budget and expendItures Such
evaluatIOn should be done based on the correlatIon of actual costs, results ofwork and the
plan

As an example, at APS the ground rules are SImple, each employee understands the need
to embrace thIS new culture and IS challenged to reduce expendItures over the preVIOUS
year, anywhere from 5% to 10% It IS also understood by the employees that It IS not
acceptable to exceed the establIshed budget unless there are IdentIfiable changes or
addItIOns In the amount of work to be done, and these changes are beyond the control of
the employee Furthermore, each "front line" employee IS reqUIred to develop hIs/her own
budget for the vanable costs for hls/her urnt or area of responSIbIlIty The employee
assumes "ownershIp" of these costs and IS then held accountable for theIr accuracy and
control

Hlstoncal data can also be used for developing "benchmark" infOrmatIOn of what It costs
for others to do SImIlar work It IS an Important part of the continUOUS Improvement
process because It forces employees to continuously look at how they can Improve upon
what they do and how they do It

PnontIzIng expendItures IS necessary In mirumiZIng costs In order to be effectIve,
however, everyone Involved must understand the bUSiness objectIves of the orgaruzatIOn
and the Importance of each pIece of eqUIpment In the system For example, how does a
partIcular pIece of eqUIpment and ItS operatIOn relate to the overall success of the
organIZatIOn? Is It reqUIred for the plant to operate? Are there any alternatIves? Can the
tIme for a boIler overhaul be extended? Can a pump be allowed to operate untIl It falls? Is
there any back-up eqUIpment? Should It be fixed qUIckly, on overtIme, on straight tIme or
not untIl after the peak operating penod? What IS It that keeps the bUSiness profitable?
These are questIOns that need to be answered at the plant or front-lIne level, whIle Issues
relating to the overall organIzatIOn need to be addressed at a much hIgher level ThIs IS
usually at a level where the indIVIduals have an understanding of what spending levels
need to be mamtamed m order for the organIzatIOn to remam competitIve

As one can see, tlns budgetmg process IS an Iterative one that depends on each level of
partICIpatIOn acceptmg ItS share of responSIbIlIty and accountabIlIty to make It work
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Once the budget IS approved and establIshed, It cannot be changed It IS momtored on a
monthly basIS usmg the cash flows developed dunng the budgetmg process VarIances
from the monthly cash flows reqUIre explanatIOns for any dIfferences greater than a
specIfied amount The amount should be reasonable m the sense that It has somewhat of
an affect on the overall budget amount If It IS exceeded but not so that It creates a
bureaucratIc process to manage The emphasIs needs to remam focused on the year-end
forecast rather than the monthly cash flow varIances The pnmary purpose of the monthly
momtonng IS to gIve the owners (of the budget) a status of theIr expendItures so that
adjustments can be made as early as possIble to mamtam the year-end projectIOns Thus,
once the budget IS establIshed, It cannot change The monthly adjustments develop a new
forecast and every month the budget and the prevIOUS month's forecast are publIshed for
comparIson As long as the total of all forecasts IS WIthm the establIshed budget nothmg
needs to be done However, If the forecast mdicates the budget Will be exceeded by an
unacceptable amount, the IteratIve process of cuttmg expendItures must agam take place
untIl the forecast of expendItures IS WIthm the authonzed amount

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

CASTILLO COMPANY, INC

COSTRE-1 DOC 06118/97 12

COST METHODOLOGY & REDUCTION PROGRAM

SUBMITTED BY CARL MARANO, P E



Each month a report IS publIshed that shows the overall budget, the new year-end
forecast, the expendItures to date and the amount remaInmg to be spent and should be m
the form of type of cost (1 e , payroll, matenals, outSIde servIces, etc) The report IS only
for mformatIOn and IS CIrculated at a faIrly hIgh levelm the orgamzatIOn, ( 1 e head of the
mumclpal enterprIse, the heads of the ME #1 departments and the dIrectors of the
Housmg AuthontIes)

ThIs budgetmg process requIres accountabIlIty to be spread throughout the orgamzatIOn
With each level acceptmg full responsIbIlIty for hIs/her portIon commensurate With theIr
level of responsIbIlIty AccountabIlIty IS enforced through the performance reVIew
process m whIch everyone has an objectIve for managmg hIs/her respectIve budget to
WithIn plus 0% to mInUS 5% ThIS ObjectIve should have a welghtmg of at least 25% of
the mdlvldual's total responsIbIlItIes m order to be effectIve Good performance results In
an Increase In pay proportIOnal to that level of responsIbIlIty Poor performance results In
lIttle or no pay Increase and If perSIstent could result m the loss of hls/her Job Each
partICIpant of the process can be asked to prOVIde necessary reports of hIs/her work

4 2 CAPITAL BUDGET

The capItal budgetmg process IS very SImIlar to that of O&M but IS developed on a
project by project basIS There are usually relatIvely few capItal projects and each one IS
normally faIrly expensIve Each project IS analyzed on ItS own ment With pnonty gIven
to safety, regulatory comphance and then econOmICS EconOmIC cntena must be
establIshed at a level ofmanagement In the orgamzatIOn where the IndIVIduals understand
the economIC needs of the organIzatIOn Generally, m a SItuatIon where money IS In short
supply, a very short "payback" or return on Investment must be establIshed The
recommendatIOn here IS a maxImum of two (2) years or less The JustIficatIOn IS usually
based on saVIngs In O&M expendItures These must be hard saVIngs, lIke Improvement
In plant efficIency (reduced fuel costs) or the elImInatIOn of pOSItIOns, not the reductIOn
of man-hours or the elImInatIOn of future overtIme In addItIOn, Just because a project
meets the establIshed economIC gUIdelInes does not automatIcally mean It Will be done If
capItal funds are not aVailable, the project must be pnorItized and completed later when
funds become aVailable

If the project IS for safety or to satIsfy a regulatory requIrement, the declSlon must be
made on what IS necessary to stay In bUSIness before the deCISIOn can be made on whether
or not to do a project For example, If the oblast or federal government has mandated that
certam enVIronmental regulatlOns must be comphed WIth or the facIhty WIll be shut
down, the project Will most hkely be done Also, If a safety Issue has a hIgh rIsk of
causmg serIOUS mJury or loss of hfe then most hkely It also must be done These are
sometImes dIfficult deCISIOns and must be looked at on a project by project baSIS The
deCISIon IS not always gOIng to be ObVIOUS and WIll requIre some rIsk takmg
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As wIth the O&M budgetmg process, the capItal budget IS bUllt from the "ground-up" It
starts wIth the estabhshment of gUldehnes (hke those mdlcated above) Issued by upper
management for the current budget year ThIs can be, and usually IS, at the same tIme the
O&M budget gmdelInes are establIshed The "front-lme" employees, WIth the help of an
engmeer from the mumclpal enterpnse, then develop a hst of projects based on these
gUldehnes The engmeer can provIde asSIstance m developmg alternatlves, costs
eStlmates, project JustrficatIOns and schedules for ImplementatIOn The cost estlmate for a
capItal project at the budgetmg stage usually has an accuracy of only plus (+) or mmus (-)
25% The tlme reqmred to generate a more accurate estImate IS not Justified until after the
project has been approved Each capItal project should be wntten up on a "CapItal Budget
Item" (CBI) form descnbmg the scope of work, estlmated cost, schedule, JustlficatIOn and
prOjected cash flow ThIS mformatIOn IS used by management m the reVieW and approval
process, and If necessary, for future pnontlzatIOn

The IteratIve process descnbed m O&M process WIll also be used for the capItal budget
untll the total cost of all projects requested IS wlthm the hmlts of avmlable funds

Once approved, a project engmeer should be assIgned to develop the "Prehmmary
Engmeenng" Dunng thIS phase of the process a more complete scope of work, cost
estlmate (+ or - 5% to 10% accuracy) and schedule are developed Tills work must be
done With the help and mput of the responSIble plant person asSIgned to the project by
plant management to ensure that the end user's (the plant) needs are satlsfied and that
reahstlc mstallatIOn costs are used m the estlmate At the end of preillmnary engmeenng
the engmeer prepares a "Work AuthonzatIOn" (WA) form willch descnbes the more
detmled scope of work, more accurate cost eStlmate, JustlficatIOn and schedule Tills WA
IS then routed to the appropnate level of management for approval It IS pOSSIble to have a
project canceled at thIS tIme because the final estlmated costs are greater than the reqUlred
JustlficatIOn If the project IS canceled, the costs expenenced to date must be expensed to
the appropnate plant's O&M budget If approved, the project proceeds to the next phase,
or "Detalled Engmeenng" If pOSSIble, the same engmeer should remam WIth the project
untll complete for contmUlty purposes

The detmled engmeermg can eIther be accomphshed by usmg the mumclpal engmeermg
staff or by contractmg for outSIde engmeenng servIces Tills declSlon should be made
based on the techmcal complexIty of the project and the aval1ablhty of resources The
contract can eIther be let to an engmeenng firm or an engmeenng/constructlon company
If contracted, the project engmeer should remam as the focal pomt witilln the munICIpal
enterpnse for momtonng costs and schedule, reVIeWing draWings and speclficatlons, and
for communlcatmg With the user at the plant to ensure that the deSIgn IS constructable and
meets the mtent of the project At the end of detmled engmeermg the constructIOn
estlmate should be revIewed to ensure the eStlmated cost IS stlll WIthm the WA estlmate
(WIthm establIshed allowable lIrrnts, 1 e , + or - 10%, etc) If It IS, the project should
proceed as planned If not, and It IS still Justified, the WA should be reVised and sent to
management agam for approval
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WIth the engmeenng completed, the matenals to be purchased that have long lead tImes
should be placed on order, and the constructIon package sent out for bId to approved
contractors Once the contractor IS selected and a contract IS m place, the constructIon
may begm Every effort must be made dunng the constructIOn phase to ensure that the
costs are controlled Both the project engmeer and the plant person assIgned to the project
should be held accountable for this effort Through proper planmng and cost momtormg
the project should be completed Within the authorIzed amount

The capItal budgetmg process reqUIres the same accountabIlIty throughout the
organIzatIOn as that descrIbed m the O&M budgetmg process AccountabIlIty IS also
enforced through the performance reVIew process m whIch everyone has an objectIve for
managmg his/her respectIve budget to WIthm plus 0% to mmus 5% These objectIves
should also carry a weightmg of at least 25% of the mdividuals total responsIbIlItIes m
order to be effectIve Good performance results m pay mcreases proportIOnal to the level
of performance and poor performance results m lIttle or no pay, and If perSIstent, could
result m the loss ofhIs/her Job
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5. COST REDUCTION EVALUATION

511 Potable Water System

Potable water IS prOVIded by two artesIan wells located at Shurovo and Tsarevo
Well number one IS located at Shurovo and IS eqUIpped WIth one vertical turbme
pump and well number two IS located at Tsarevo also WIth one turbme pump (no
techmcal mformatlOn was avaIlable for these pumps) The pumps are redundant m
that they are of SImIlar capaCIty and pressure and prOVIde backup to the other
when mamtenance IS reqUIred The pumps are operated on an alternatmg baSIS to
proVIde relIable servIce and to mamtam deSIrable water levels m the wells and
good water qualIty to the VIllage

TIns sectIOn descnbes the cost reductIOn evaluatIOn of the facIlities and eqUipment m the
village of Yaganovo m the Ralon of Cherepovets The VIllage IS one of several housmg
dlstncts WIthIn the admmlstratIOn of Mumclpal Enterpnse #1 It IS located approximately
25 kIlometers northeast of the City of Cherepovets and has a populatIOn of approximately
700 people who reside m both publIc and pnvate housmg

The Housmg Authonty of Yaganovo provIdes the resIdents WIth potable water, heatmg,
hot water and samtary sewer treatment utIlIties It also prOVides all the mamtenance for
the publIc housmg wlthm the VIllage

An evaluatIOn of the operatIOn and mamtenance practices of these faCIlItIes was
conducted to IdentIfy opportumtIes where cost reductIOns could be realIzed and system
effiCIenCies Improved The evaluatIOn also mcludes recommendatIOns of other system
modificatIOns that could prOVIde slgruficant cost savmgs now and m the future

51 DESCRIPTION OF FACILITIES

The Village of Yaganovo IS located approxImately 25 kIlometers northeast of the CIty of
Cherepovets It has a populatIOn of approximately 700 reSIdents who lIve m both pnvate
and publIc housmg The housmg consists of twenty-three (23) cottages, eleven (11)
wooden houses and fifteen (15) apartment bUlldmgs There IS also a kIndergarten, school,
lIbrary, department and grocery store, canteen, two bath houses (one pnvate and one
publIc) and several Housmg Authonty bUlldmgs (I e, two garages, machme and electncal
repaIr shops and two offices) All of these structures are prOVIded utIlIty and maIntenance
services by the Housmg Authonty ofYaganovo whIch IS part of Mumclpal Enterpnse #1
The utilIty services mclude potable water, samtary sewage treatment, central heatmg and
hot water The mamtenance consIsts of all mamtenance reqUIred for all faCIlItIes and
structures, both pnvate and publIc, and for street lIghtmg and publIc works (I e , roads,
etc)
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5 1 1 1 Mamtenance RecommendatIOns

The pumps dIscharge mto a common header to a local water tower The water IS
transported from the water tower to the vIllage through a 159 mm diameter (6 '!4
mch dla) pipeime There a tie lme between the heatmg plant water supply hne
and the potable water mam to provIde addItional backup to both servIces The tie
lIne contams a block valve that IS mamtamed m the closed posItIOn dunng normal
operatIOn The potable water IS tested penodically and federal water qualIty
standards are mamtamed Based on good desIgn practice for potable water
systems With fire protectIOn, It IS estimated that the system has a flow rate of
approxImately 100 CUbIC meters per hour (440 gpm) at a pressure of 5 624
kIlograms per square centimeter (80 lb /sq m)

ThIs kmd of a pumpmg system reqUIres lIttle mamtenance but should have a
planned mamtenance schedule wmch mcludes penOdIC vIsual mspectIOn, beanng
lubncatIOn and replacement, stuffing box or seal attentIOn, couplmg alIgnment
venficatIOn and pressure and flow venficatIOn

The vIsual mspectIOn should be done at a mimmum of weekly mtervals smce the
pumps are located m somewhat of a remote locatIOn ThIs Will allow the
OppOrtunIty to detect potential problems that could cause system fmlures, and Will
help to mamtam system relIabIhty Stuffmg box and/or mechamcal seal mspectIOn
can also take place at thIS time

Beanng lubncatIOn should be done based on the hours of operatIOn of the pump
A good practical schedule should be estabhshed based on manufacturers
recommendatIOns and mstoncal data ofbeanng lIfe and performance A good rule
of thumb, however, IS normally once a month or when the pumps are cycled,
wmchever comes first These small pumps are normally deSIgned With a
mimmum beanng lIfe of two (2) years In most cases, With proper lubncatIOn and
motor and pump ahgnment, the deSIgned hfe Will be greatly exceeded However,
because of the relatIvely low cost of bearmgs, they should be replaced whenever
the pump IS dIsassembled for any reason

Scheduled repaIrS should be based on annual testmg and venficatIOn of couphng
alIgnment and pressure and flow ThIS testmg should normally take place at the
begmmng of the summer season whIch Will allow repaIrs to be planned durmg the
summer months when good weather condItIons preval1 Couplmg ahgnment can
be venfied With the use of a dIal mdicator and should be alIgned to Within plus or
mmus 0076 to 0 127 ml1hmeters (0003 to 0005 mches) This Will ensure
VIbratIOn-free operatIOn and good beanng and seal hfe Normally, once ahgned,
the pump and motor wIll mamtam good alIgnment unless somethmg happens to
knock them out of ahgnment or the pump and motor are dIsassembled

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I

CASTilLO COMPANY, INC

COSTRE-1 DOC 06/18197 17

COST METHODOLOGY & REDUCTION PROGRAM

SUBMITTED BY CARL MARANO P E



Pressure verificatIOn should be done wIth a cahbrated hqUld filled gauge wIth
small enough graduatIOns to detect the loss of performance Loss of pressure IS a
good mdlCatIOn that pump wear has taken place Under normal condItIOns tms
w111 result m a correspondmg loss m efficIency and mgher operatmg costs An
mcrease m pressure IS normally an mdicatIon of an obstruction or partIally closed
valve m the dIscharge pIpmg The result IS reduced flow and a loss of effiCIency
wmch also mcreases operatmg costs

A flow test IS normally done to estabhsh basehne data and to determme pump
performance characteristics Once done, It IS not necessary to repeat unless system
condItions change or the pump IS rebul1t Flow verificatIOn can be done usmg an
m-lme flow meter or a clamp-on external flow meter It can also be venfied by
measurmg the motor power consumptIOn and usmg the standard pump power
consumptIOn equatIOns m the reference sectIOn of tms report

5 1 2 Samtary Sewage Treatment System

The sanItary sewage treatment system collects samtary waste from the vIllage of
Yaganovo and transports the waste usmg underground sewer Imes and two area
hft stations to the sewage treatment plant The sewage treatment plant processes
the samtary waste by allowmg aerobIc bactena to decompose the sewage mto a
stable waste matenal

DIscharge from the sewage treatment plant flows mto a dIverSIOn sump located
adjacent to the treatment plant In the dIverSIOn sump, the treatment plant effluent
IS allowed addItIOnal time for sohds to settle out and provIdes for retentIOn time
for chlonne to work If It IS added to the waste stream The dIverSIOn sump flow
dIscharges mto a gravIty hne that drams mto an adjacent field wmch then drams
mto a local stream

The sewage treatment plant IS located to the northeast of the Village of Yaganovo
and collects and processes samtary sewage for the entrre vIllage The sewage IS
collected from the vIllage and transported to the treatment plant usmg
underground sewer hnes and two hft statIOns

LIft station number 1 IS located on the west sIde of the vIllage near the school and
collects the sewage from the enure vIllage apartment complex (mc1udmg all
admlllistratIOn bUlldmgs, offices and garages) and pumps It mto a 150 mIlhmeter
dIameter hne The hne carnes the sewage by gravIty to the treatment plant for
processmg The hft statIOn IS eqUlpped WIth two sewage pumps (SM-90-50 &
SM-320-50) It IS assumed that the smaller SM-90-50 pump IS the pnmary pump
and IS operated under normal or low flow condItIOns and the larger SM-320-50
pump IS operated as a back-up or for hIgh flow condItions The pumps are
controlled automaucally by a float type level control located witIDn the hft statIOn
sump Pump 8M-90-50 dIscharges at a rate of90 CUbIC meters per hour (396 gpm)
at a head of 50 meters (164 ft) Pump 8M-320-50 dIscharges at a rate of 320
CUbIC meters per hour (1408 gpm) at a head of 50 meters (164 ft )
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5 1 2 1 Flow ReqUIrements

The sewage treatment plant IS assumed to be deSIgned to treat up to 200 CUbIC
meters per day of raw sewage

The pnmary pump III lIft station number 1 has a deSIgn capacIty of 90 CUbIC
meters per hour (396 gpm) at a head of 50 meters (164 ft) The secondary, back
up pump has a capacIty of 320 CUbIC meters per hour (1408 gpm) at a head of 50
meters (164 ft )

The pump III lIft statIon number 2 has a deSIgn capacIty of 90 CUbIC meters per
hour (396 gpm) at a head of 50 meters (164 ft )

LIft statIOn number 2 IS located on the east sIde of the vIllage and collects the
sewage from the twenty-three (23) cottages wmch are located m the southeast
sectIOn of the Village Tlus lIft statIOn IS eqUIpped With one sewage pump (SM-90
SO) and dIscharges at a rate of 90 CUbIC meters per hour (396 gpm) at a head of SO
meters (164 ft) The pump IS also controlled automatIcally by a float type level
control located WIthm the lIft statIon sump The pump dIscharges the sewage from
the lIft statIOn mto a 1SO ml1lImeter dIameter Ime wIDch then carnes the sewage
by gravIty to the treatment plant for processmg

The treatment plant IS sIzed to accommodate the sewage from the VIllage
populatIon of apprmamately 700 resIdents Although standard sIzmg cnterIa for
tms number of resIdents mdicates a SIze of 530 CUbIC meters per day (140,000
gallons per day) IS reqUIred, mformatIOn receIved from MUnICIpal Enterpnse #1
mdicates the plant has a capacIty of 200 CUbIC meters per day (52,860 gals /day)
WIthout avmlable deSIgn data It IS assumed that the sewage treatment plant
processes sewage m two steps 1) aeratIOn, and 2) settlmg and/or clarIficatIon
There was no eVIdence that chlonnatIOn IS used m the process so the assumptIOn
IS that none IS used

The raw sewage flows to the sewage treatment plant and enters the aeratIOn tank
The sewage IS decomposed m tms tank by aerobIc bactena and other mIcro
organIsms m the presence of aIr AIr IS pumped mto the aeratIOn tank to set up
mIxmg currents and mamtam an adequate aIr supply to allow the mIcro-organIsms
to decompose the sewage mto carbon dIOXIde, water and sludge The mr reqUIred
for aeratIOn IS proVided by two (2), 7 5 KW (10 hp) blowers (2-AF-53) located m
the treatment plant bUIldmg

From the aeratIOn tank, sewage flows mto the settlIng tank The sludge settles to
the bottom of the settlmg tank and the lIqUId overflows to a pIpe whIch flows by
graVity to the dIverSIOn sump located outsIde the treatment plant bUIldmg The
treated sewage then flows from the dIverSIOn sump to the adjacent field and mto
the local stream
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5 1 2 3 Mamtenance Recommendations

5 1 2 2 Chemical Requirements

The chemIcal requrrements of the vanous processes m the treatment of sewage IS
as follows

Sludge Holdmg Tank - The dIssolved oxygen level m the sludge holdmg tank
should be mamtamed above one (l) ml1hgram per hter (mg/l)

Aeration Tank - Sludge volume should be between 30 and 50 percent DIssolved
oxygen m the aeratIOn tank should be between 1 0 and 4 0 mg/l

The pH should range between 6 0 and 8 0 but IS not controlled for dIsposal m the
adjacent field

Sewage Treatment Plant Effluent - FIve Day BIOlogICal Oxygen Demand (BODS)
must average less than 30 mg/l on a monthly basIS and not exceed a maxlIDum of
45 mg/l m any gIven sample Suspended sohds concentratIOn must average less
than 30 mg/1 on a monthly basIS and not exceed 45 mg/l m anyone sample

The chlorme resIdual (Ifused) should be between 05 and 1 0 mg/l

The mamtenance requIrements for tills type of sewage treatment system IS
mmimal and should be focused pnmanly on vIsual mspectIOn and testmg to
determme mamtenance needs beyond general mechamcal mamtenance of pumps
and blowers The vIsual mspectIOn should be based on operator expenence of
normal operatIOn and observed dIfferences m aeratIOn amount, color of hqUld etc
should alert the operator to the need for mamtenance attentIOn to restore normal
performance

AeratIOn Basms - Dally mspectIOn of the aeratIOn basms Will determme the
condItion of the basms and If they are operatmg correctly A nch brown color
mdicates perfect operatmg condItion A hght brown mdlcates a low sludge level
and a dark brown or black color mdlcates a septic condItion Tills may be the
result of over aeratIOn or too much sewage When a septIC condItion IS observed
the operator should take a pH readmg to determme If the addItIOn of soda ash IS
reqUlred to raIse the pH to the deSIred level If any unfamlhar operatmg condItion
develops, the operator should promptly report the occurrence to lis supervIsor for
corrective actIOn

AIr Blowers - Check the arr blowers for any unusual nOIse or VIbratIOns Make
sure that the 011 levelm the gear boxes IS at the proper level

LIft StatIOn Pumps - Pump mamtenance for the hft statIOn pumps IS SImIlar to that
descnbed for the potable water well pumps In addItIOn, there should be VISUal
mspectIOn and venficatIOn that the pump level SWitches and floats are functIOnmg
properly ThIS should be done on a dally baSIS m order to prevent sump overflows
and pOSSIble envIronmental regulatIOn VIOlatIOns
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513 Central Heatmg and Hot Water System

A central heatIng system proVIdes heat and hot water to the vIllage of Yaganovo
reSIdents The system IS compnsed of a water treatment/supply system, a bOiler
plant and a heat pIpe tranSmISSlOn and dIstnbutlOn system Supply water IS
provIded to the boller from the water treatment plant wmch pumps water from
Yaganovo lake to the 50 CUbIC meter (13,206 gal), eIghteen (18) meter mgh, water
tower located adjacent to and west of the bOiler plant bUildIng The bOiler plant
heats the water and pumps It to the apartments and wooden houses for use m
heatmg the bUildmgs and for provIdmg domestic hot water

5131 Water Treatment System

The water treatment plant IS located on the eastern shore of Yaganovo lake
WIthIn the treatment plant bmldIng are three supply pumps (K-40-30) that pump
lake water from the lake through an In-lIne filter and sand filter Into a 100 CUbIC
meter underground concrete storage tank The pumps are controlled automatlCally
by a float type level control located In the underground storage tank The pumps
dIscharge at a rate of 40 CUbIC meters per hour (176 gpm) at a deSIgn head of 30
meters (98 ft) From the storage tank, the water IS pumped to the bOiler plant
water tower by means of two (2) transfer pumps (K-90-50) Each pump has a
capaCIty of90 CUbIC meters per hour (396 gpm) at a deSIgn head of 50 meters (160
ft) There IS also a pump ofequal SIze that IS used as a back-up In the event one of
the mam transfer pumps IS out-of-service for any reason These pumps are also
controlled automatically by a float type level controller located In the bOiler plant
water tower The flow and pressure are momtored down stream of the transfer
pumps through the use of an m-lIne turbme meter With bmlt-In totalIzer The
totalIzer IS read and recorded each smft by the plant operator

In additlOn to the supply and transfer pumps, there IS also a backwash pump
whIch IS used to backwash the sand filter and m-lme filter once per smft The
backwash pump (K-90-50) has a deSIgn capaCIty of 90 CUbIC meters

Other than filtenng through an m-lme filter and sand filter, the lake water IS not
treated The water, however, IS tested penodlCally to ensure that federal standards
are mamtaIned smce the boller supply water IS also used as a backup to the VIllage
potable water system In the event that chlonne IS reqmred, It IS manufactured
through the use of electro-chemIcal chlonne producmg eqmpment located In the
water treatment bmldmg
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5 1 3 11 Mamtenance RecommendatIOns

System maIntenance should be performed to maIntaIn system relIabIlIty and peak
performance efficIencIes ThIs can be accomplIshed through regular VIsual
InSpectIOn, routIne beanng lubncatIOn, stuffing box or seal InspectIon, couplmg
alIgnment venficatIOn and pressure and flow venficatIOn

VISUal InspectIons should be done on a weekly baSIS and should Include
InSpectIOn of packIng for possIble leaks, loud nOIses whIch would IndIcate
possIble caVItatIOn and loss of necessary suctIOn pressure (NPSHR) ThIS problem
should be addressed ImmedIately because If left unattended could cause senous
Impeller and caSIng damage The NPSHR should always be mamtamed at the
pump manufacturers recommendatIOn

Beanng lubncatIOn should be done based on hours of operatIOn A good practIcal
schedule should be establIshed based on manufacturers recommendatIons and
hIstoncal data of bearmg lIfe and performance A good rule of thumb, however, IS
normally once a month or when the pumps are cycled, whIchever comes first On
pumps of thIS SIze the beanng lIfe IS normally a mInImum of two years but should
last much longer WIth proper penodIc lubncatIOn However, because of the
relatIvely low cost of beanngs WIth respect to labor, they should be replaced
whenever the pump IS dIsassembled for any reason

All pIpIng should be supported by hangers or pIpe supports and no pIpmg straIns
should be allowed to be transmItted to the pump PenodIc mspectIOn of pIpmg
supports ImmedIately around the pump should be done to ensure that the pump IS
not beanng any loads from the pIpmg

Durmg the summer months, when the heatmg system IS not bemg operated, all
pumps should be dIsassembled and mspected mternally for any SIgns of wear
Adjustments of the wear nngs should be done If pOSSIble and all excessIvely worn
parts, 1 e, Impeller, wear nngs, etc, should be replaced or scheduled for
replacement dunng the next scheduled mamtenance penod Motor and pump
couplmg alIgnment should also be venfied at thIS tIme The use of a dIal mdIcator
should be used to check alIgnment and should be mamtamed at plus or mInus
0076 to 0 127 mIllImeters (0 003 to 0005 mches) total mdIcator readmg (T I R)
All packIng should be replaced along WIth bearmgs ImmedIately follOWIng
mternal pump mspectIOn and adjustment the pump performance should be tested

Pump capaCIty and pressure should be venfied and compared WIth ongmal deSIgn
performance condItIons The same procedure descnbed m sectIOn 5 1 1 1 above
should be followed here Once each pump has been tested and capaCIty and
pressures are known, they should be mOnItored on a regular baSIS to ensure that
the best performance effiCIencIes are bemg mamtamed
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5 1 3 2 Boller Plant

The boIler plant bwldmg IS located at the north end of the vIllage It IS equIpped
With two gas fired boIlers each With a capacIty of 15 giga calones per hour
(5,952,381 BTU's/hour) mput The system utihzes one water pump (D-320-50) to
cIrculate water through the bOller to the seventeen apartment bwldmgs and eleven
houses m the Village There are also two half capacIty pumps (K-160-30) and one
backup pump (1N-180-85) wmch are used m case the mam pump falls The mam
pump has a desIgn capaCIty of 320 cubIc meters per hour (1408 gpm) at a head of
50 meters (164 ft) The pump takes suction from the boIler and pumps the water
to the vIllage through one 254 mIlhmeter (10 mch) dIameter carbon steel plpelme
The plpelme has a total length of 15 kilometers With approxImately 50% burled m
concrete vaults and 50% above ground The pIpe IS msulated With rock wool
msulatiOn 76 mIlhmeters (3 mches) tmck and IS covered With alummum laggmg

The water enters the bOllers at a temperature of 75° C (167° F) and IS heated to a
temperature of 80°C (176° F) The heated water IS crrculated to the vIllage
housmg unIts where It IS pIped to two separate plpmg systems WithIn the housmg
unItS The mam flow IS drrected to the housmg umts' radiators for heatmg Wltlln
the mdlvldual housmg the plpmg IS configured m a loop desIgn With the dIscharge
from the radIators pIped back to the boIler return water header A second pIpe IS
dIverted to a counterflow parallel pIpe heat exchanger that provIdes hot water for
heatmg the bwldmg's domestIc water The heat exchangers are located m the
basements of the apartment bwldmgs and wooden houses

Each boIler IS fired by natural gas that IS dehvered to the boIler m a 50 mIlhmeter
(2 mch) dIameter pIpe at a pressure of approxImately 018 kg/square centimeter
(26 lbs /square mch) The gas flow to each boIler IS approXimately 125 CUbIC
meters per hour (4414 cu ft Ihr) and has an average heatmg value of 8200
kilocalones/ CUbIC meter (922 BTU's/cu ft) The bOllers are rated at 1 5 gcallhr
gross heat mput and are operatmg at a calculated effiCIency of 77 9%

At a water flow rate through the bOllers of 320 CUbIC meters per hour and a
temperature nse of 5° C obtamed denved from the bOllers, It IS assumed that each
boIler IS producmg one half of the reqwred heat to the clrculatmg water, or
798,667 kcallhr Based on the heatmg value of the fuel and the fuel flow to the
boller, the boIler IS operatmg at approxImately 68 4% of ItS rated capaCIty of 1 5
gcallhr gross heat mput (1,025,247 kcallhr) Operatmg at tms reduced load
causes a correspondmg reductIOn m boIler effiCIency
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BOIlers rated at the above capaCIty should be operatIng somewhere between 82%
and 85% effiCIent Instead of the 77 9% calculated Tills 5% to 8% loss In
effiCIency IS costIng the hOUSIng authonty from 20 to 34 mllhon rubles/year In
fuel costs alone These costs are based on the pnce of natural gas beIng 281,874
rubles per 1000 CUbIC meters (from heat productIOn cost sheet for Yaganovo) and
an operatIng penod of 5760 hours per year (Sept 15 through May 15) ThIs loss
In effiCIency represents from 48% to 80% of the total annual fuel (natural gas)
expense for the hOUSIng authonty It also IS eqwvalent to the salanes of five
employees for an entue year

5 1 3 2 1 Mamtenance RecommendatIons

The bOIler plant maIntenance IS dIVIded Into three categones, gas supply system,
bOIlers, and pumps Each reqUIres dIfferent maIntenance attentIOn and as such Will
be addressed separately It IS strongly recommended that good maIntenance
records be kept on all eqUIpment In order to better facIhtate future maIntenance In
addItIon, optImum performance data should be compIled on each pIece of
eqUIpment or system for use as a baselIne for morutonng future performance and
planrung maIntenance actIVItIes

Gas Supply System - The gas supply system IS conSIdered to begIn at the maIn
meter and end at the burners located In the bOIlers It has been assumed that the
utIhty company supplyIng the gas to the hOUSIng authonty has responsIbIlIty to
maIntaIn the system up to and IncludIng the meter Therefore, dISCUSSIOn Will be
lImIted to the eqUIpment located downstream ofthe meter to the bOIlers

The nature of the eqUIpment m the gas supply system typIcally does not reqUIre
much mamtenance smce the system IS pnmanly pIpIng, valves, Igrutors and
burners and some mmor controls Penodic mamtenance should be performed on
all valves, manual and control The manual valves should be Inspected for leaks,
ease of operatIOn and pOSItIve shut-off Tills should be done at least annually pnor
to the heatIng season All bonnet bolts should be torqued to the proper tIghtness
accordIng to manufacturers' speCIficatIons A gas sruffer should be used to detect
any gasket or stem packIng leaks, willch must be repaIred ImmedIately If any
leaks are found FInally the manual valves should be checked to determme If they
can obtaIn a posItIve shut-off ThIS IS partIcularly Import If the valve IS a block
valve and IS used to Isolate part of the hne durIng shut-downs and maIntenance
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All automatic control valves should also be mspected annually for leaks the same
as the manual valves In addItIOn, the control valves' actuators should be servIced
based on the kmd of actuator they are (1 e, motor, pneumatic or solenOid) On
electncally controlled valves the control SIgnal and voltage should be venfied to
ensure the SIgnal has not dnfted and IS still Wlthm the reqUired range Any
pneumatIc valves should be checked for proper arr pressure and stroked to ensure
that full valve actuatIOn IS maIntaIned All aIr hne connectIOns should also be
checked and any leakIng fittIngs should be tightened or replaced SolenOid valves
should be mspected for proper electrIcal SIgnal and operatIOn

The gas burners and Igmtors are also low mamtenance Items but should be
mspected and adjusted annually durmg the summer shut-down ThIs should be
scheduled dunng the annual bOiler mspectlOn for better work coordInation The
burners and Igmtors should be removed from the bOiler unless mspectlOn IS
pOSSIble whIle m the boIler However, for proper InspectIOn and parts servlCmg
they should be removed Burner tips need to be cleaned and mspected for wear to
ensure that the clearances are proper so that optimum combustIOn IS attamed
After InspectIOn and any repairs, the burners and Igmtors should be remstalled m
the bOiler and readjusted for optimum performance and fuel effiCIency

Once all valves, burners and Igmtors have been servIced or repaIred, the control
system should be Inspected and recahbrated All temporary Jumpers WIre that may
have been mstalled durIng the wmter operatmg system must be removed and all
control lOgIC "permissIves" remstalled accordIng to deSIgn All control Wlnng
should also be Inspected to ensure that there are no broken Wlres, loose
connectIOns or broken InsulatIOn All control panel boxes should be mspected and
cleaned and all covers and doors reInstalled to protect the eqUipment and
personnel
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5 1 3 3 1 Mamtenance Recommendations

TransmIssIon pIpe mamtenance should begm WIth annual mspectIOns of the pIpe
msulatIon SIgmficant heat losses can result when pIpe msulatIOn IS removed and
not replaced Durmg a typIcal heatmg season of 5,760 hours of operatIOn (24
hours per day, 240 days per year), and a boIler effiCIency of 7795, the cost of
addItional fuel reqUired due to the heat lost from one meter of pIpe Without
msulatIOn IS 480,896 rubles per year ThIS IS eqUlvalent to 1 23 times the monthly
salary of one welder (390,644 rubles) MultIply thIS addItional cost times 150

5133 Heatmg Water TransmissIOn Plpmg

The heatmg water transmISSIOn plpmg carnes heatmg water at rate of 320 CUbIC
meters per hour (1408 gpm) and a pressure of45 kg per square centimeter (148 ft
of head) from the bOIlers to the vIllage housmg unItS The heatmg water plpelme
or header IS 254 mIlhmeter m dIameter (= 10 mches m dIa ), IS 15 kilometers long
and makes a large loop through the VIllage and back the bOIlers It IS made of
carbon steel and mstalled on pIpe supports With approxImately 50% of It burled
m concrete vaults and the remamder above ground Almost all the plpmg IS
msulated With 5 centimeter thIck rock wool msulatIOn and lagged (covered) With
alummum except that located mSIde the boIler house

BOIlers - Annual mspectIOn and preventatIve mamtenance IS Important to keep the
bOIler operatmg at the peak performance throughout the heatmg season Internal
mspectIons and cleanmg are requIred to determme If any mternal detenoratIOn has
taken place, 1 e , loose or mlssmg fire bncks or msulatmg bnck, swollen boIler
tubmg, etc Cleanmg IS Important m order to mamtam good heat transfer to the
heatmg water A dIrty boIler reqUires more fuel to provIde the same amount of
heat Boller tube samples should be cut out from strategIc areas and sent to a
laboratory for analysIs TIns analysIs Will provIde mSIght mto the mternal
condItion of the boIler tubmg and help to determme If the tubmg should be
chemIcally cleaned to restore peak heat transfer capabIlIties It Will also IdentIfy If
any worn or thm areas m the tubmg walls eXist whIch could develop mto tube
leaks and forced outages durmg the heatmg season

In addItIOn to an mternal boIler mspectIOn and mamtenance, the extenor of the
boIler should be mspected for cracks m refractory and repaIred The combustIOn
aIr fans and exhaust fans should also be mspected, cleaned and tested to determme
If there has been any loss of efficIency or capacIty smce the last mspectIOn
Bearmg should be lubncated and motor housmgs cleaned If necessary

CIrculatm~ Water Pumps - The mam cIrculatmg water pumps (pnmary and
backups) should be taken apart and mspected annually The pumps should be
mspected, repaired and tested as mdlcted m sectIOn 5 1 3 1 1 above
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meters of unmsulated pipe (assummg 1% of the 15 kIlometers of mstalled heatmg
pipe IS unmsulated) equals 72,134,400 rubles per year of unnecessary fuel cost
This IS equal to 1 74 tImes the total annual salary of all the workers m the village
of Yaganovo Therefore, mamtalmng the heatmg pipe msulatlOn should be a very
high pnonty for mlmmlzmg operatmg costs

As mdlcated above, the heatmg pipe mSlde the boIler bUlldmg IS not InSulated
Assummg there are 30 meters of umnsulated heatmg pipe m the bUlldmg, and the

average mSlde temperature IS 10° C, the additIOnal fuel cost resultmg IS equal to
14,503,464 rubles per year ThIs IS eqUlvalent to 3 82 tImes the annual salary of
one heat pipe fitter m the village of Yaganovo

In additIon to mamtammg the extenor of the heatmg pipe, the mtenor must also
be mamtamed The heatmg pipe mtenor has expenenced severe mtemal
corrosIOn Suspicions are that poor bOIler water quahty IS the pnmary cause, along
WIth aIr mfiltratlOn and the lack of good lay-up procedures dunng the four (4)
month summer shut-downs It IS strongly recommended that the water be sampled
and tested to determme ItS chemical composluon so that proper water treatment
can be provided Once the water chemistry has been determmed, and treatment
provided, the water should be sampled and tested regularly (at least once a week
dunng the heatmg season) to ensure the deSIred quahty IS mamtamed

Pnor to mstalhng water treatment eqUlpment, a pipe sample should be removed
from the transmiSSIOn hne to determme the extent of corrosIOn and remammg hfe
of the pipe If sufficient hfe remaIns, at least 5 to 10 years, the pipe should be
chemically cleaned (by profeSSional pipe cleanmg orgamzatlOn) and all leaks
repaIred to prevent the mfiltratlOn of oxygen If less than 5 years remams, an
evaluatIOn must be made to determme the effect chemically cleamng WIll have on
the thm walled pipe If It IS determmed that suffiCient pipe wall remaInS, then
chemical cleanmg should be performed Ifthe pipe wall tluckness IS not suffiCIent,
a deCISIOn must be made to contmue operatmg WIth corroded pipe untIl the pipe
can be scheduled for replacement An evaluatIOn should also be made at tlus tIme
to determme the effect water treatment WIll have on the thm walled pipe before
addmg the treatment to the system

Assummg the pipe can be cleaned and a water treatment system added, a good aIr
removal system must be mstalled Simple air removal systems are commercially
avaIlable and can be purchased for relatively low cost The removal of aIr from
the system, m addItion to water treatment, IS essential III mamtaImng a corrOSIOn
free hot water system Internal corrOSIOn on boIler tubmg, transmISSIOn pIpe and
heatmg umts (I e, domestic water heaters, apartment radIators) has a slgmficant
negative effect on the heat transfer capabIlIties of system components As each
component's effiCIency detenorates, more fuel must be burned to compensate,
thus, mcreasmg operatmg costs
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An example of the effects of mternal scale or fouhng IS the loss of efficiency m a
typical apartment heat exchanger or radiator As scale bUllds on the mner surfaces
of the radlator, Its ablhty to transfer heat effectively wmlmshes slgmficantly
Usmg a foulmg factor of 00021 for heatmg systems usmg untreated City or well
water at temperatures greater than 55° C, the heatmg capablhty of the typical
radiator found m an apartment bUlldmg IS reduced by 22% The additional fuel
cost necessary to compensate for this loss calculates out to be approximately
8,920,400 rubles per year (approximately two workers annual salaries) for a 30
urnt apartment bUlldmg Although It IS difficult to determme the exact cost of
meffiClenCles caused by poor water quahty, one can easily see that even a small
amount of scale can be very costly when thiS loss IS multiphed by the number of
apartments throughout the Village

In addition to provldmg heat and hot water at the lowest possible cost, the housmg
authonty must also be concerned about customer satlsfactlOn Wlth respect to
quality of service One service that IS not considered a high pnonty' and IS
duectly dependent on the heatmg system fluctuatlOns, IS the domestic hot water
service Because the same heatmg water provided to the housmg umts for heatmg
IS also the source of heat for the domestic water heat exchangers (located m the
basements of the apartment and housmg urnts), theu cleanhness and ultimate
effiClency IS very lffiportant for good performance Therefore, each domestic
water heat exchanger should be mspected and cleaned, If necessary, on an annual
baSIS Because of the deSign of the heat exchanger, It IS subject to lose effiCiency
at twice the rate of the other components Tills IS because It IS a pipe m a pipe
style exchanger and the heat transfer surface Wlll corrode on both the mtenor and
extenor of the pipe, thus causmg twice the loss m heat transfer capablhties when
compared to the other system components
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6. RATIONALE FOR RECOMMENDATIONS

Smce money IS m short supply, every effort must be made to provIde utIlIty servIces at
the lowest possIble cost To do thIs reqUIres mamtaImng the system eqUIpment at peak
operatmg efficlencies through good operatmg and mamtenance practIces lIke those
recommended above In some cases, however, these are not enough and addItIOnal
expenses beyond the norm are reqUIred In partIcular, penodic mtemal pIpe mspectlOns
are reqUIred to momtor the cleanlmess of the heatmg pIpe system and may reqUIre the
added expense of chemIcally cleanmg the system and the addItIOn of water treatment
eqUIpment If reducmg operatmg cost IS a real pnonty, then the deCISIOn to do these
thmgs must be made based on economICS and If JustIfied, the funds must be made
aVaIlable Agam, the mtent IS to provIde the housmg authonty personnel With the tools
necessary for IdentIfymg areas for cost reductIOn and the means for demonstratmg the
savmgs necessary to JUStIfy capItal expendItures The recommendatIOns and examples
offered provIde the tools and the establIshment of good mamtenance records and hIstones
Will provIde the JustIficatIOn

The mamtenance and operatIOnal recommendatIOns provIded above are mtended to be
gUIdelmes to be used by the housmg authonty personnel to Improve the efficIency and
relIabIlIty of the utIlIty facIlItIes whIch provIde servIces to the vIllage of Yaganovo The
eXIstmg mamtenance practlces of the housmg authonty are not sufficlent to contmue
long-term, relIable operatIon of the faCIlItIes ThIS sltuatlOn IS the result of maSSIve O&M
and capItal budget cuts, hIgh mflatlOn rates and an attItude on the part of the housmg
authonty personnel that untIl the budgets are restored, there cannot be any mamtenance
ThIS, of course, IS only partly true smce much of the recommended mamtenance IS for
mspectlOn, testmg and venficatlOn of eqUIpment performance Other recommendatIOns
suggest performmg routme type mamtenance that reqUIres labor but lIttle or no financIal
resources to accomplIsh Smce the eXIstmg labor force IS more than adequate to perform
these dutIes, the real out-of-pocket costs are neglIgIble or noneXistent In addItIOn, the
performance of these routme maIntenance tasks Will enlIghten the personnel to the
condItIon of the eqUIpment and help them prevent unexpected system outages When
condItIons reqUIre major repaIrs or eqUIpment replacement, the use of good mamtenance
and performance records Will help JustIfy the needed funds
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7. LONG-TERM RECOMMENDATIONS

The eXlstmg heatmg system desIgn utIlIzed m the vIllage of Yaganovo and throughout
RUSSia IS very mefficlent when compared to other alternatIves ThIs IS demonstrated m
the above discussIOn and should be suffiCIent to grasp an understandmg of the mearung of
thIS statement The concept of central heatmg for publIc housmg probably made good
economIC sense under the prevIOUS SOCIal system where the government proVIded all the
utIlIty needs for ItS CItIzens, however, It IS ImpractIcal and mefficlent m a competItIve,
free market system ThIS becomes more ObVIOUS as the country moves toward the year
2003 when all utIlIty costs wIll be paid for by the customer Trymg to accomplIsh tms
goal usmg the eXlstmg central heatmg system concept IS not only a procedural mghtmare
but does not satIsfy the parallel goal for energy conservatIOn and cost reductIOn
Therefore, If the government IS senous about elImmatmg or IDlnlmlzmg utIlIty and
housmg SubSIdIes, senous changes must be made m the structure and management of
these servIces mcludmg elImmatIOn ofthe central heatmg system concept The alternatIve
to conSIder IS separate mdlvldual heatmg systems for each house, apartment and publIc
bwldmg

The eXlstmg central heatmg system concept IS expensIve and mefficlent because It
reqwres a large government organIzatIOn to manage, operate and mamtam It, has a huge
capItal asset base to operate, mamtam and penodlcally replace, has huge energy losses
bwIt mto the system

One does not reqUIre an m-depth dIscussIOn on the cost of the government organIzatIOn
reqwred to manage, operate and maIntam central heatmg throughout RUSSIa to realIze ItS
elImmatIOn would be a sIgmficant cost savmgs to the RUSSIan people Because of tms,
and the lack of tIme and resources to mvestIgate the actual cost, the assumptIOn IS made
that sIgmficant savmgs Will be realIzed With the elImmatIOn of central heatmg

The large capItal asset base and large operatmg and maIntenance expenses associated
WIth the central heatmg system deSIgn wIll also be elImmated With the adoptIOn of a
decentralIzed system Agam, tIme and resources do not permIt mvestIgatIOn of the actual
costs currently expenenced m provldmg thIS servIce, but the assumptIOn can safely be
made that they are also sIgmficant

Because It IS ImpossIble to determme all the heatmg losses generated from the heatmg
water transmISSIon plpmg throughout RUSSIa, the losses from that plpmg m the VIllage of
Yaganovo have been calculated and are used here for example Based on the assumptIOn
that all pIpmg IS properly msulated except m the bOIler house, where there Isn't any, and
the average outSIde temperature for the heatmg season IS -170 C, the annual cost of
wasted heat through pIpe and msulatIOn IS 51,808,464 rubles per year ThIs cost IS I 25
tImes the total annual salary of all the housmg authonty employees m the VIllage One
can easIly see that the savIngs from the ehmmatIOn of the heatIng water pIpIng alone WIll
be enormous
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To further demonstrate the economic JustificatIOn to convert from a central heatmg
system to an mdlvldual heatmg system for each house, apartment bUlldmg or commerCial
bUlldmg, an evaluatIOn was done comparmg the cost to modify all the apartment
bUlldmgs m the Village of Yaganovo With mdlvldual bOIlers, domestic hot water and
automatic temperature control for each apartment The JustificatIOn IS based on the
ehmmatlOn of the housmg authonty boIler plant, heatmg water tranSmlSSl0n plpmg and
labor force The new systems annual mamtenance cost IS conservatively estlmated at 1/3
the cost of the eXlstmg system However, thIs work Will most hkely be contracted to the
lowest quahfied bidder by the apartment bUlldmg owner (assUmlng It IS pnvatIzed) and
charged dIrectly to the consumers Therefore, the total cost of operatmg and mamtammg
the central heatmg system IS ehmmated from the government's budget

1,802,500,000 rubles = Cost to retrofit apt's & houses With bOIlers & hot water systems

602,818,000 rubles/year = Annual heatmg plant O&M costs (mcludes all costs)

3 2 years = Time reqUlred to recover capital mvestment (mvestmentisavmgs ratio)

Even though the payback Will take 3 2 years, the entire cost Will be amortized and paid
for by the customers The retrofits mclude meters for measunng the actual consumptIOn
by each user All heatmg and hot water costs mcludmg amortizatIOn of the bOIler systems
Will be paid for by the customers

Another optIOn to use m evaluatmg the capital mvestment of retrofittmg the apartments
and houses IS to evaluate It agamst the cost of replacmg the heatmg water transmiSSion
pipe to and from the boIler plant Based on discussIOns With the housmg authonty
personnel at Yaganovo, the eXlstmg plpelme Will reqUlre complete replacement IS two to
five years An estimate was made of the cost to replace thIs plpelme and below IS a
comparison of that cost to the apartment and housmg retrofit cost

1,802,500,000 rubles = Cost to retrofit apt's & houses With bOIlers & hot water systems

5,791,000,000 rubles = Cost to replace the heatmg water plpehne complete

One can see that the cost to replace the plpelme IS 3 2 times greater than retrofittmg the
apartments and houses With mdlvldual bOIlers for heat and hot water The ObVIOUS
economic chOice m both cases IS to do the retrofit

Therefore, the long-term recommendatIOn to conserve energy and ehmmate all or most of
the eXlstmg government cost for housmg and utlhtIes IS to retrofit the housmg umts With
mdlvldual bOIlers and hot water systems and amortize the cost back to the utIhty users
ThiS should be done based on economICS and It IS strongly recommended that each
housmg authonty or mUnICIpal enterpnse hIre an engmeenng finn to detennme a more
accurate scope of work and cost estImate before proceedmg The estImates proVIded are
conceptual budgetary type estimates only and can be off by 25%
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It should be noted that implementmg a long-term plan hke this Will have numerous other
benefits as well With the need for bOllers, pipmg, valves, controls and constructlOn, the
eXistmg poor economy Will receIve a huge boost by provIdmg new Jobs for the CitIzens of
RUSSia Along With that WIll come the mcentIve to conserve energy because the utIhty
users Will be paymg 100% of the cost of the servIces they receIve Hence, even though
thIS program would be an extremely ambItIous one, It Will contmue to pay dIVIdends for a
long tIme to come
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1 General ProvIsions

1 1 Housing and UtIlities Directorate of Cherepovets Ralon Administration (HUD)
IS a subdiVISion of and reports to Cherepovets Ralon Administration

1 2 HUD IS gUided In ItS work by the Laws of Russian Federation, Decrees of the
RussIan Federation President, also by normative acts, Issued by the Russian
Federation Government, Oblast and Ralon Administrations, and by the
present Statute

1 3 HUD IS a legal entity, has ItS own budget, seal, bank account, official
letterhead and other stationery

1 4 HUD will obtain legal status when the present Statute IS registered by the
Cherepovets Ralon Administration

1 5 HUD IS responSible for financial and statistical reports under terms of the
present Russian Federation legislation

1 6 Supervision of financial activities IS Implemented by state and mUnicipal
financial bodies

1 7 The source of financing for HUD IS the Ralon and the Oblast BUdget

1 8 Legal address
Vologda Oblast,
Cherepovets,
Pervomayskaya 58, Room #31
Phone 25-65-61
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2 Functions of HUD

HUD Implements the following functions

2 1 Fully manages mUnicipal housing and utilities physical assets on behalf of the
owner

2 2 Administers contracts for maintaining and repalnng housing and utilities
which are under Its administrative Junsdlctlon with mUnicipal housing and
utility enterpnses and other enterpnses of any form which proVide such
services

2 3 ProVides funding obtained from the population and other consumer fees,
charged for the maintaining and repair of housing and utilities, and from
Oblast and Ralon Budget and other sources of Income

2 4 Works out and approves together With the Financial Department user fees
and tanffs In a defined manner

2 5 Implements technical supervision of housing and utilities, and venfles quality
of the utilities provided

2 6 Analyzes the state of phySical assets, makes recommendations on the
amount of new construction, reconstruction and capital repair of mUnicipal
housing assets and utilities

2 7 Participates In the creation of strategic and complex programs for housing
and utilities development In the Ralon

2 8 Supervises the Implementation of Federal, Oblast and Ralon acts,
Instructions and deCISions, and Presidential decrees regarding housing and
utilities matters

2 9 Participates In the development of environmental actiVIties, such as
protection from dumpmg refuse and raw sewage from mUnicipal assets

2 10 Supervises the observance of laws and legislative norms In the mUnicipal
housmg of the Ralon

2 11 Considers applications, letters, complaints from Ralon Citizens, takes actions
to eliminate losses m mUnicipal housmg and utility service as descnbed m the
letters

2 12 Makes contracts With contractors for capital Improvement and maintenance of
mUnicipal housing and utilities

2 13 Carnes out mspectlons of enterpnses of all type which cater to mUnicipal
housing and utilities assets regardmg the holding of proper licenses, and
carnes out mspectlons Initiated by consumers

2 14 Considers applications of citizens regarding subSidies for housmg user fees
and provides such SubSidies (compensations) according to the Statute

2 15 Manages the Issues of housing and utilities of enterpnses, mstltutlons and
establishments of all types
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3 HUD Property

3 1 All the property of HUD IS mUniCIpal property It IS shown on a separate
balance sheet and assigned under ItS administrative Junsdlctlon within the
limits defined by the Contract of Property Assignment, and signed by HUD
and State Property Committee (GKI) of Cherepovets Ralon Administration

32 HUD has the nght to manage the property assigned under ItS administrative
Junsdlctlon except In the cases defined In the Contract of Property
Assignment

4 Management

4 1 HUD IS headed by the Director appointed by the Head of Ralon
Administration In his actiVities, the Director reports to the Head of
Administration and his First Deputy The Director IS personally responsible
for Implementation of tasks assigned to the Directorate

4 2 The Director of HUD Issues orders regarding housing and utilities
management which are obligatory for enterpnses, institutions and
establishments of all types

43 The staff of HUD, which IS the soul receiver for housing and utilities services,
IS appOinted and dismissed by HUD Director In the manner defined by
Russian Federation legislation
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5 1 Reorganization and liquidation of Cherepovets Ralon HUD IS Implemented by
Cherepovets Ralon Administration In the manner defined by the eXIsting
legislation of the Russian Federation

5 Reorganization and liquidation of HUe

Technical
Inspectton
1 person

Secretary

A5

Planning
and SubsIdy
Department

3people
Tatyana Stepanovna

Vollk

Management Structure of
Cherepovets Ralon HUe

Deputy Director
Evgemy Petrovich Lomov

HUD Director
Vladimir IvanoVich Myakov

Housing
Department

4 people
Ludmila

Vmogradova

Finance
Department

2 people
Vera Ivanovna

Gudkova
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State paragraph 1 1 of the Statute as follows

1 1 Housing and Utilities Directorate of Cherepovets Ralon Administration (HUD),
hereinafter named Directorate, IS a mUnicipal institution created by and
reporting to Cherepovets Ralon Administration, hereinafter named
Administration

State paragraph 1 3 as follows

1 3 HUD IS a legal entity, has ItS own budget, seal, a bUdget bank account,
official letterhead and other stationery

Exclude paragraph 2 1 and 2 2 out of the Statute

Add paragraph 2 16

2 16 Implements priVatization of state and mUnicipal housing

State paragraph 3 1 as follows

3 1 All the property of HUD IS mUnicipal property, It IS shown on a separate
balance sheet of HUD and IS under his administrative JUrisdiction

State paragraph 4 3 as follows

The staff of HUD with the exception of chief accountant are appointed and
dismissed by HUD Director In the manner defined by Russian Federation legislation
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RalOn HousIng and UtIlItIes Management Structure lD 1996

Decree for the ReorgarnzatlOn ofManagement of the Ralon
Housmg and UtIhtIes

August 9, 1994

In order to Improve the structure of the Ralon Housmg and UtIlIties Management and to proVide
mgh quahty regular housmg and utIhtIes sefVlce, I hereby decree,

1 To adopt management orgaruzatlOn of the RalOn H&U (Supplement #1)
lITo make It effectIve on August 10, 1994
2 To reorgaruze the MUruClpal H & U Enterpnse #1 Wlth eIght subordmate housmg

authontIes (Tonshalovo, Voskresenskoye, Yaganovo, Abakanovo, Korotovo, Myaksa,
Domozerovo and Shulma) and five housmg dIViSIons (Ivanovskoye, Surkovo, Shukhobod,
Shahmovo and Irdomatka)

2 1 To confirm Dffiltry N Deryugm as the DIrector ofthe Muruclpal H&U Enterpnse #1
3 To create an mdependent MuruClpal H&U Enterpnse #2 on the basIs of Suda housmg

authonty #2
3 1 To estabhsh a dIVISIon Wlthm the Muruclpal H&U Enterpnse #2 to operate gas plpehnes

eqmpment, gas storage uruts and gas caruster uruts
32 To confirm Yakov N Berger as the DIrector of the MUruClpal H&U Enterpnse#2
4 To separate housmg authonty of Khmovskoye (HA) #10, Malechkmo HA#11, Botovo

HA #12 away from muruclpal H&U and to estabhsh contracts wIth Jomt stock comparues
Cherepovetskaya Poultryfactory, Malechkmo and Complex for the dehvery of housmg and
utlhty sefVlces to these Villages

4 1 To authonze these Housmg AuthontIes to collect rent and user fees
5 To COffiffilSSlon GKI to make separate balance sheets for MuruClpal H&U Enterpnses #1

(D N Derugm) and #2 (Y N Berger) and to transfer the movable assets and real estate,
fixed and current assets used for delIvenng sefVlces to the muruClpal housmg

5 1 To transfer the movable assets, real estate, fixed and current assets and property used for
the dehvenng sefVlce to the muruclpal housmg, utIhtIes and publIc works of a muruclpal
property under adffilrustratIve Junsdlctlon of Muruclpal Enterpnses #1 and #2, Jomt stock
comparues Cherepovetskaya Poultryfactory, Malechkmo and Complex

6 The MUruClpal H&U Enterpnses #1 and #2 are to develop the Charters for approval by
the RalOn GKI before August 20,1994

7 The Ralon Fmance Department to Investigate posslblhty to repay debts to the MUlliclpal
Enterpnse #2 from the Raton budget

L N Rodichev,
FIrst Deputy Head Adffilllistrator of Cherepovets RalOn
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Ralon Housmg and Utilities Management Structure In 1996

IH&U Directorate ( Service Center) I

----- ~ • ~IL - ----MUnicIpal JSC Cherepovets JSC Malechklno, JSC Complex
Enterprise #2 Suda, Poultryfactory, (contract for providing (contract f or

HA-2 (contract for providing service) HA-11 prOVIdIng
servIce) HA-12 service) HA-10

BOIler plants In rural
adm,ntstrat,ve areas

Musorsky
A-3 -. Ivanovskoye HD-1 Ilyinsky

Batransky ....-

.. Shukhobod HD-2 Yagnlzky ....-

Tonsha

Voskre
Yagan
Abaka
Korotovo HA-6
Myaksa HA-7
Domozerovo HA-8
Nelazskoye HA-9

MUnicipal Enterprise
#1, Cherepovets

Surkovo HD-3
I ~I ~ Shahmovo HD-4

Irdomatka HD-5

..e-
~
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MUnICIpal Enterpnse #1, Cherepovets Ralon
1996 Draft Budget (R 000)

Items Total quarters
1996 I II m IV

I Revenue
- user fees 773000 175300 189300 199200 209200
- other 3000 700 700 800 800

TOTAL 776000 176000 190000 200000 210000
II Expenses
- g&a, mcludmg 790128 190000 190000 205064 205064
depreCiatIon

- servIce staff wages 436128 100032 100032 118032 118032
- housmg mamtenance 226638 56600 56600 56719 56719
- current mamtenance 1133832 240458 329958 329958 233458
- mIscellaneous

SUBTOTAL 2586726 587090 676590 709773 613273
-profitabIhty 15% 388004 88060 101488 106466 91990

TOTAL expenses 2974730 675150 778078 816239 705263

III LOSS 2198730 499150 588078 616239 495263

IV Pubhc works, 297470 20000 121236 121236 35000
mcludmg dumps

V Street hghtmng 74590 19650 17645 17645 19650

Saunas 30500 6600 8600 8650 6650
1 Revenue (17500
customers)

2 Expenses
- wages 48096 11800 11800 12248 12248
- wages fund (39%) 18757 4602 4602 4777 4776
- matenals 2 1 1
- electncity 10320 3618 2064 1126 3512
- heat 71200 24920 12800 9980 23500
- water 3380 845 845 845 845
- deprecIatIon 15865 3966 3966 3966 3967
- current mamtenance 7750 1000 2875 2875 1000
TOTAL dIrect costs 175370 50752 38952 35818 49848
-operatmg expenses 17530 5075 3895 3581 4979

TOTAL 192900 55827 42847 39399 54827
LOSS 162400 49227 34247 30749 48177

TOTAL LOSS 2733190 588027 761206 785867 598090
- housmg mamtenance 2198730 499150 588078 616239 495263
- saunas 162400 49227 34247 30749 48177
- pubhc works, 297470 20000 121236 121234 35000
mcludmg dumps
- street lIghtnmg 74590 19650 17645 17645 19650
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Total quarters
1996 I I II I III I IV

Sources
Budget funds
1 Heat & hot water 7852790 3164674 1295710 691046 2701360
2 Cold water 1034020 254368 257470 267810 254372
3 Sewer 1461010 365250 305210 365300 365250
4 Capttallmprove- 3038000 224000 1108000 1233000 473000
ment ofhousmg
5 Housmg 2361130 548377 622325 646988 543440
mamtenance
6 PublIc works 297470 20000 121236 1211234 35000
(mcludmg dumps)
Street lIghtmng 74590 19650 17645 17645 19650
TOTAL 16119010 4596319 3787596 3343023 4392072
(mcludmg wages) 4200000 1020000 1020000 1080000 1080000
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Revenue
Expenses
Loss

3100739
1921749

16119010

MUnIcipal Enterprise #1, Cherepovets RalOn
1996 Draft Budget (R 000)

B-2
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-------------------
MUnicipal Enterprise #1 Actual Housmg Costs of 1996

Actual Cost of Heat, Water and Sewer (R 000)
purchased purchased

Housing Authority #1 #2 #3 #4 #5 #6 #7
Tonshalovo Domozerovo Pochlnok Voskresensk Romanovo Ivanovo Yaganovo Abakanovo Shuchobod Korotovo Myaksa Irdomatka TOTAL

Fuel gas gas gas gas coal gas gas gas gas coal coal
Heat generated 34846 5236 1153 5828 1650 1409 7580 6606 7582 6293 2808 4831 85817

Umtcostof1
glga calorie 80014 132382 219975 105517 180959 126178 62414 129335 97489 196503 189789 142165 108936

Total production
cost 2788168 693152 253631 614953 2985821 177154 473098 854387 739162 1236593 532927 686799 9348606

Cold water production
purchased purchased purchased

Water produced 370787 41184 46758 7272 16766 107640 58296 103690 80400 23916 91569 948278

Umtcostof1
cubic meter 510 4741 1459 1459 1110 1742 1670 1235 1370 1663 1340 12310

Total production
cost 189101 195253 68220 10610 18610 187509 97354 128057 110148 39772 122702 1167336

Sewer
self produced purchased

Total cubic meters 349643 40892 37716 3024 12456 72440 54600 99360 43270 22248 91350 826999

Production cost of
1 cubic meter 1586 3901 2737 634 2362 1773 2812 3006 1288 1784 1266 1983

Total production
cost 554534 159520 103229 1917 29421 128436 159535 298676 55732 39690 115649 1640339

'F
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MUNICIPAL ENTERPRISE #1 COSTS
(R million)

COST ITEMS 1995 9 months of
1996

1 Fuel 32308 28659

2 ElectriCIty 8296 10154

3 Wages 14342 14987

4 Wages fund 551 5 5689

5 DepreCiatIOn 9798 19829

6 Operatmg costs 1456 1839

7G&A 8167 8028

8 Current mamtenance 13303 12347

9 Heat & hot water (purchased) 1761 7 18035

10 Cold water 6642 7437

11 Salaries of admInIstrative staff 5985 8128

12 Support staff 2907 2705

13 MIscellaneous 1702 2303

TOTAL 128046 14014 1

B-4
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CHEREPOVETS RAlON HOUSING AND UTILITIES DIRECTORATE COSTS
(Rmilhon)

COST ITEMS 1995 9 months of
1996

1 Fuel 56932 55689

2 ElectrICIty 14601 19608

3 Wages 25204 28933

4 Wages fund 9686 11033

5 DepreCIatiOn 17366 38336

6 Operatmg costs 2523 3534

7G&A 14188 1531 7

8 Current mamtenance 23390 23741

9 Heat & hot water (purchased) 3100 1 34849

10 Cold water 11685 14345

11 SalarIes of admInIstratIve staff 10406 15541

12 Support staff 5070 513 3

13 MIscellaneous 298 1 441 7

TOTAL 225033 270476
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MatketOnentedFann SupportAct:Mty(MOFSA)

Cost Infonnation

Houszng and Uttlzttes Dzrectorate of
Cherepovets Razon, MunzclfJal
EnterprISe #1

Chemomcs International

42 Kozlenskaya Street 5th Floor
Vologda, RussIa 160035

Phone (8172) 722 716720762
Fax (8172) 724 820
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-------------------
RESOLUTION OF THE HEAD OF CHEREPOVETS RAION ADMINISTRATION #328 as of June 24, 1996

Housmg mamtenance tariffs under the agreement on publIc housmg and other forms of housmg ownership

umtof 1-5-stroned apartment bmldmgs 1-5-stoned apartment bmldmgs Apartment bmldmgs Houses wIthout
measurement wIth modern convenIences and wIth modern convenIences wIth one modern modern

a garbage chute wIthout a garbage chute convenIence convenIences
Apartment rubles per 440 365 220 110

I sq m of
a total area

Room In a communal rubles per 440 365 220 110
apartment I sq m of

a hvmg area

C-l
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3 Tenants should not pay more than 15% of theIr famIly lDcome to cover user fees

2 Tenants should not pay more that 40% of the actual cost of theIr utilIty consumptIon

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

UTILITY TARIFFS

Utility

Heat
1 Dwellmgs wIth central heatmg (rubles per 1 sq m)

Hot water
2 Dwelhngs WIth baths (rubles per 1 tenant)
3 Dwelhngs WIthout baths (rubles per 1 tenant)

Cold water
4 DwellIngs WIth hot water and baths (rubles per 1 tenant)
5 DwellIngs WIth hot water WIthout baths (rubles per 1 tenant)
6 Dwellmgs WIthout hot water and baths (rubles per 1 tenant)
7 Dwellmgs WIthout central water supply (pumps) (rubles per 1 tenant)
8 Cattle (rubles per 1umt)

- beef cattle
- horses
- hogs and calves
- sheep and goats

9 Watermg (rubles per 100 sq m)

Sewer
10 DwellIngs WIth hot water and baths (rubles per 1 tenant)
11 DwellIngs WIth hot water WIthout baths (rubles per 1 tenants)
12 Dwelhngs WIthout hot water and baths (rubles per 1 tenant)
13 Waste collectIOn m houses WIthout modern convemences (rubles per

1 tenant)
14 Sewage dIsposal (rubles per 1 tenant)

1 Actmg smce July 1, 1996

Monthly tariff,
mcludmgVAT

900

9000
4500

3700
1975
1480
930

1110
930
460
185

2500

4300
2250
1650
560

870
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CALCULATION OF HEAT CONSUMPTION FOR HOUSING (an example)

month kcal/hr K hours Heal
Centralnaya st ,4 V=6960m3 number of tenants - 106

Qheat=6960*0 45*(20+31)=159732 kcallhour
Qhot water=1100* 106=116600 kcal/hour
Qhot waterperyear=116600*0 3"'(24"'240)"'0 000001+116600*0 27*(24'" 125)*0000001=

= 2014848 + 94 446= 259 9Gcal
wmter= 201 5/8= 25 2 Gcal

summer = 94 4/4= 23 6 Gcal
heat hot water

year 159732 0476 24*240 4379468 252
January 159732 061 24*31 72 49277 252
February 159732 06 24"'28 6440394 252
March 159732 051 24*31 6060871 252
Apnl 159732 035 24*30 4025246 252
May 159732 02 24*15 11 5007 252
September 159732 021 24*15 1207574 236*4
October 159732 033 24*31 392174 252
November 159732 045 24*30 5175317 252
December 159732 056 24*31 6655074 252

Centralnaya st ,22a V=5413m3 Number of tenants - 81
Qheat=5413*0,45*(20+31)=124228 kcal/hour
Qhot water=81 *1100=89100 kcal/hour
Qhot water per year=89100*0 3"'(24*240)*0 000001+89100*0 27*(24'" 125)*0 000001=

wmter= 154/8 = 192 Gcal
summer = 72 2/4= 181 Gcal

heat hot water
year 124228 0476 24"'240 3406034 192
January 124228 061 24*31 5637691 192
February 124228 06 24*28 5008873 192
March 124228 051 24*31 471348 192
Apnl 124228 035 24*30 3130394 192
May 124228 02 24*15 8943984 192
September 124228 021 24*15 9391637 18 1*4
October 124228 033 24*31 3050046 192
November 124228 045 24*30 4024987 192
December 124228 056 24*31 51 75835 192

Centralnaya st , 22
V=5368m3
Qheat=5368*0 45*(20+31)= 123195 6 kcallhour
Qhot water =1100*78= 85800 kcallhour
Qhot water per year =85800* 0 3*(24*240)*0 000001+85800* 0 27*(24* 125)*0 000001=

wmter= 1483/8= 185375 Gcal
summer = 695/4= 17375 Gcal

heat hot water
year 123196 0476 24*240 3377739 185
January 123196 061 24*31 5591127 185

February 123196 06 24*28 4967263 185 n

C3



MarketOnentedFann Supp:>rtAct:Lvrty (MOFSA)

HousIng and UtzZztzes Dzrectorate of
Cherepovets RalOn, MunzeIpal
EnterprISe #1

Appendix-D

Chemomcs Intemational

42 Kozlenskaya Street, 5th Floor

Vologda, RUSSia 160035

Phone (8172) 722-716 720762

Fax (8172) 724 820
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MUNICIPAL ENTERPRISE #1
CAPITAL BUDGET ITEM

CBINo Prepared By

Project Cost Date

JOB TITLE

DESCRIPTION OF WORK

PURPOSE AND NECESSITY

Estimated Retirements--

Additions Plant ELEMENTS OF COST

Removals Account Contract

Salvage Number Labor Labor Mati Other TOTAL

TOTAL 0 0

1998 CASH FLOW

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter

JAN APR JULY OCT

FEB MAY AUG NOV

MAR JUNE SEPT DEC

1998 1999 02000 2001

o 1



CBINo
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PROJECT JUSTIFICATION

SAFETY

II REGULATORY COMPLIANCE

III TECHNICAL CONSIDERATIONS
(Effect on Other Systems or Equipment and Intangibles)

IV ECONOMIC
A Capital Cost
B Annual Savings

1 0 & M Costs
a Labor

o MH x 0 IMH = $0
b "'="'M::-at,....e......;r1a~1 ------.,;;,.... = $0

Total 0 & M Costs-
2 Fuel Differential

0 MWHx $0 IMwH =
3 Efficiency Improvement *

3 BTU
43 x 10 x 0 KwH (Heat Rate) =

4 Other

=

Total Annual Savings
Investment/Savings Ratio

V OTHER

D-2
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$0

$0
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- - - - - - - - - - - - -
MUnicipal Enterpnse#1
Capital Budget Items

Annual Project Cash Flow - 1997
(Sx1000)

- - - - - -

4",,(/"'"

I"

Prlorto I Month In Which Cost Is Incurred I Total
,

After Forecast I Approved,
CBINo Project Title I 1997 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 1997

,
1997 Total CBI Amt

Yaganovo Large ProJects>5 min raub
I

5000 I97 08 New Boiler a a a a a a a a a a a a 5 000I 5000 a 5 000

Subtotal 0 0 0 0 0 0 0 0 0 0 0 5000 5000

Yaganovo Other ProJects<5mln roub

94-15 Boiler Explosion Protection 426 5 5 5 5 a a a 0 0 a 0 0 20 0 446 620

9416 Heatmg Pipes Replacement 2 065 25 25 25 25 a a a a a a 0 a 100 a 2165 2130
96-06 02 Measurement System Repl 357 25 50 25 25 25 17 a 0 a

,
a 0 a 167 0 524 510

96 07 Hot Water Heat Exchanger Repl 1401 30 30 27 65 54 0 a a 0 a a 0 206, a 1607 1850

96-09 Hot Water Pump Replacement a 1000 0 a a a a 0 a a a a a 1000, a 1000 1000

97 01 M,sc Capital Expenditures a 4 4 4 4 4 4 4 4 4 4 4 6 50 I 0 50 50
94 07 Repl Aux Power Units 38 a a 30 a a 0 a 0 0 a 0 0 30 a 68 65
97 07 Pump Sla Cntns Upg a 10 20 40 40 60 100 30 10 10 0 0 0 320 I a I 320 320

,
Subtotal 1099 134 156 164 143 121 34 14 14 4 4 6 1893

Romanovo Large Projects

BOiler Modification
SUbtotal1

aI I

94-07 a a a a 0 0 0 0 0 0 0 5000 5000 I 0 5 0001 5 000

0 0 0 0 0 II 0 0 0 0 II 5,000 6,000 I

Romanovo Other Projects I I I,,
94-15 Heat Pipelines Replacement

1
2065

1
25 25 25 25 0 a a a a 0 a

H
100 I 0' 2165

1
2130

9416 Chimney Replacement 357 25 50 25 25 25 17 a a a a a 100 I

~ I
100 100

96 06 Pumps Modifications 1401 30 30 27 65 54 0 0 0 0 a a 206
1

140 140

I
Subtotal 80 105 77 115 79 17 0 0 0 0 0 01 406

Common PrOjects I

95 07 Microwave SystemUpgrade 435 11 11 11 11 11 11 12 12 12 12 12 12

1

138 01

'

73

1
1004

97 02 Mise Capital Expenditures Com a 10 10 10 10 10 10 15 15 15 15 15 15 150 a 150 150
97 03 New/Repl Overhaul/Malnt Tools a 12 12 12 12 12 12 12 12 12 12 10 10 140 0' 140 140
97 05 Vehicle Repl 1997 a a a a a 0 207 a a a a a 0 207 a 207 207

Subtotall I 33 33 33 33 33 240 39 39 39 39 37 371 635
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- - - - - - - - - - - - - - - - - - -MUnicipal Enterpnse#1
Capital Budget Items

Annual Project Cash Flow - 1997
($x1000)

Prior to Month in Which Cost is Incurred I Total , After,
CBINo Project TItle 1997 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec 1997 , 1997

Summary

Subtotal Large Projects 0 0 0 0 0 0 0 0 0 0 0
100~I10,000

Subtotal OtherPr~ects 1 179 239 233 279 222 138 34 14 14 4 4 2,299

SUbtotal Common Projects 33 33 33 33 33 240 39 39 39 39 37 37 635 .
Total 1,212 272 266 312 256 378 73 ~ 53 43 41 10,043 1 12,$UI

Potential I 5661

1997 Total for all CBI s ~ 13500 I
1997 Forecast I 13500 I
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MUNICIPAL ENTERPRISE #1

ENGINEERING ESTIMATING SUMMARY

~Y IDATE TITLE WA #

HECKEDBY /DEPT PLANT

DESCRIPTION H<JU$ ng&VUI,pI:IP*t Cfletep.I'UnOn CONTRACT

LABOR PLANT Warehouses

DIRECT AND INDIRECT COSTS ME#l LABOR DCSIROS DCl LABOR MATERIAL TOTAL

ENGINEERING 0

PLANT SUPPORT 0

OTHER APS LABOR 0

TRAVEL 0

M & S 0

CONSTRUCTION CONTRACT 0

CONTRACT LABOR 0

OTHER 0

0

0

0

0

0

0

0

0

0

SUBTOTAL #1 0 0 0 0 0 0 0

ESCALATION % -
ESCALATION 0 0 0 0 0 0 0

SUBTOTAL #2 0 0 0 0 0 0 0

CONTINGENCY % - -
CONTINGENCY 0 0 0 0 0 0 0

SUBTOTAL #3 0 0 0 0 0 0 0
DIRECT lOADS % (x Subtotal #3) 58% 58% 13% 2% 0% 0% --
lOADS (Allowed Time Payroll M&S Vehicle) 0 0 0 0 0 0 0

SUBTOTAL #4 0 0 0 0 0 0 0
OVERHEAD lOADS (x Subtotal #3) 0

GROSS TOTAL 0
AUTHORIZED COST 0

USE 0

I
D5
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MUNICIPAL ENTERPRISE #1

ENGINEERING ESTIMATING DETAIL

D6

I~y IDATE TITLE WA #

CHECKED BY IDEPT PLANT

I
DESCRIPTION Houalftg&UllJftln Dupart t Qt Chllrep tliltm CONTRACT

ME #1 PLANT Warehouses

DIRECT AND INDIRECT COSTS LABOR LABOR DCS/ROS DCl LABOR MATERIAL TOTAL

I
0

0

0

I 0

0

I 0

0

I 0

0

I
0

0

0

I 0

0

I 0

0

I 0

0

I
0

0

I
0

0

0

I 0

0

I 0

0

I TOTALSI 01 01 01 01 01 01 01I
I
I



- - - - - - - ~niJTPal ~te~is"1 - - - - - - -
Housing Authorities I Common

1998-2003 Long Range Forecast
($x1000)

.
PrIor to

CBI# PrOject TItle 1998 I 1998 1999 2000 2001 2002 2003

Yaganovo
Hot Water Pump Repl 126 75
Mlsc Capital 50 50 50 50 50 50

97-02 Hot Water Piper Repl 500 2500 2,000
New Baller Controls 1,000 1000
Baller Water Treatment System 2,000
Sewage Treatment System Upgrade 700

Umts 4&5 Total 2,550 2,176 3,125 1,750 50 50

Common
96-07 Street Light Repl 709 150 145

Vehicle Replacements 100 100 100 100 100 100
Mise Capital 150 150 150 150 150 150
New Tools 100 100 100 100 100 100
Replacement Tools 100 100 100 100 100 100
Mlsc PC EqUipment 100 100
Plant Repaving 200 200
Phone Improvements 100

Common/Swltchyards Total 600 695 750 550 650 450

Total for Known Projects 3,150 2,300

Allowance for Unknown Projects 1,350 1,129 1 125 1,200 2,300 1,000

Total Forecast (with allowance for Unknown ProJects) 4,500 3,500 3,000

~
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I MUNICIPAL ENTERPRISE #1 WORK AUTHORIZATION

IUWA U~DVANCE UREVISEDWA WA.# REV
WA

I
construction copies to user /category ICI~ est start date I est In srv date PLANT NO

1) 2) mm/yy mm/yy

W A title RESPONSIBLE PERSON
I

1 I

I
I

REPORTING OPTIONS I CBINO

S= MONTHLY REPORTS OF SUMMARY TOTALS 2 I
I

N= NO REPORTS BUDGET ITEM NO

I
R= MONTHLY RPT OF DET AND SUMMARY 3:
DESCRIPTION/P1,IRPOSE lNECESSITY IF ADVANCE BRIEF DESCRIPTION (IF REVISION W A EXPLAIN CHANGES) USE ADDITIONAL SHEETS IF NE:CESSAAY

I
I
I
I OSLAST TAXES ADVANCEWA

VILL HA RAION % TOTAL Project
WA
ESTIMATE

I 100 TOTAL Project
ADVANCE
ESTIMATE

ESTIMATED COST SUMMARY

I CURRENT AMOUNT REVISED AMOUNT

CC CONSTRUCTION CLASS TOTAL I I TOTAL I I
PROJECT COST I I PROJECT COST I I

00 ADDITIONS I I I I

I
I I I I

01 REMOVALS : I I

I I I
03 SALVAGE

I I I I
W A CASH RECEIPTS

I J J I

I 09 LAND ,
I I I J

SPECIFIC COST
I I I I- A&G LOAD
I I I J• I

I J J I
WA AUTHORIZATION COST > > I

I I I I

I
CBI AND/OR GROSS COST

I I I i
02 RETIREMENTS I I

I I I I
INITIATED BY DATE USER AUTHORIZATION DATE COMPLETION REPORT

I PREPA~EDaY DATE AUTHORIZATION DATE LEAD DISCIPLINE/PLANT

EQUIPMENT IN SERVICE DATE
SUPERVISOR APPROVAL DATE SCOPE OF WORKIBUDGET APPROVAL DATE

I
COMPLETION DATE

I
I



Chemomcs Intematlonal

Ma1ketOnentedFannSupportActMty(MOFSA)

Reference Materials

Houslng and UtzZztzes Dlrectorate of
Cherepovets RalOn, Munzezpal
EnterprISe #1

42 Kozlenskaya Street 5th Floor
Vologda, Russia 160035
Phone (8172) 722716 720762

Fax (8172) 724820
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- - - - - - - - - - - - - - - - - - -

monthly wages pool 3827 091 rubles
number of full tIme posItIons - 10 5

affirmed by D N Derugln director of ME#1
Cherepovets raton

Manning Schedule
of the workers on the boiler In the Village of Yasnya Polyana ME #1 from July 1 1995

# Job Descnptlon Level # of people tanff rate In monthly wage pool additional payments regional (North) total monthly wage

rubles for one posItion 4% for hazardous I~O% for coeffietent - 15% pool In rubles
for all workers ob condItions night shift

1 BOiler operator 3 4 1469 246058 32808 41830 320696
984232 132232 167320 1282784

2 Fitter for boiler 5 4 1878 314565 41942 53476 409983
eqUipment maintenance 1258260 167768 213904 1639932
and repair
3 Fitter for Instrumentatl 5 1 1878 314565 47185 36175
and automatic deVises

4 Fltter-.e/ectnclan 5 1 1878 314565 47185 36175

5 Fitter for heat 5 1 1878 157283 23592 180875
pipes maintenance and
repair

total 105 3028905 374750 594492 4557770

~

note 100% bonus IS paId accordIng to the bonus regulatIOns

compiled by R V Korobltslna the head of the planning department

R-I
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monthly wages pool - 7589 563 roubles
number of full tIme posItions - 21 3

affirmed by D N Derugrn dIrector of ME#1
Cherepovets ralon

Manning Schedule
of the workers on the bOIler rn the vIllage of Abakanovo ME #1 from June 1 1996

# Job DescriptIon Level # of people tariff rate monthly wage pool additional payments regional (North) total monthly wage

(rubles) for one POSition 4%for hazardOUsl40%fOr I:O%fOr seniority coeffiCIent - 15% poolm rubles
for all workers Job conditIons night shift differential

1 BOIler operator 4 4 1637 274198 10968 36560 27420 52372 401518
1096792 43872 146240 109680 209488 1606072

2 BOIler operator 4 5 1637 274198 10968 36560 48259 369985
1370990 54840 182800 241295 1849925

3 BOiler lab assistant 3 2 1469 246058 36909 282967
492116 73818 565934

4 Fitter for rnstrumentatlon 6 1 2191 366993 55049 422042
and automatic deVices
5 BOiler equipment fitter 5 1 1878 314565 47185 361750
6 BOiler equipment fitter 4 1 1637 274198 41130 315328
7 Gas eqUIpment fitter 5 1 1878 314565 47185 361750
8 Gas equipment fitter 4 1 1637 274198 41130 315328
9 Worker 2 1 1324 221770 33266 255036
10 Welder 5 1 2028 339690 50954 390644
11 ElectriCian 5 1 1878 314565 47185 361750
12 FItter for heat pIpes 5 2 1878 314565 47185 361750
maintenance and repair 629130 94370 723500
13 Janitor 1 03 1047 52612 7892 60504

total 2136062184 98712 329040000 109680 989947 7589563

note 100% bonus IS paid according to the bonus regUlations
compiled by R V Korobltsma the head of the planning department
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monthly wages pool- 8182 940 roubles
number of full time posItions - 24

affirmed by D N Derugm director of ME#1
Cherepovets ralon

Manning Schedule
of the workers on the bOiler m the village of Korotovo ME #1 from July 1 1996

# Job Description Level #ofpeople tariff rate monthly wage pool additional payments regional (North) total monthly wage

(rubles) for one posItion 4%for hazardOUsl40%fOr 1110%fOr seniority coeffiCient - 15% pool m rubles
for all workers lob conditions nlQht shift differential

1 BOiler chief operator 3 4 1469 246058 9842 32808 24606 46997 360311
984232 39368 131 232 98424 187988 1441244

2 Baller operator (InclUding 3 12 1469 246058 9842 32808 43306 332014
loading and unloading coal and slag 2952696 118104 393696 519672 3984168
3 Fitter electrician 4 1 1637 274198 41130 315328

4 Fitter for heat pipes 5 1 1878 314565 47185 361750
mamtenance and repair
5 Welder 5 1 2028 339690 50954 390644
6 Fitter for bOiler eqUipment 5 1 1878 314565 47185 361750
Sub total 20 5179946 157472 524928 98424 894114 6854884
7 BOiler operator (Includmg 3 4 1469 246058 9842 32808 43306 332014
loading and unloading coal and slag 984232 39368 131232 173224 1328056

total 24 6164178 196840 656160 98424 1067338 8182940

note 100% bonus IS paid accordmg to the bonus regulations
compIled by R V Korobltsma the head of the planning department
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- - - - - - - - - - - - - - - - - - -
monthly wages pool - 4456 411 rubles

number of full tIme posItIons -13
affirmed by D N Derugln director of ME#1

Cherepovets ralon

Manning Schedule
of the workers on the bOiler In the village of Voskresenskoye ME #1 from July 1 1996

# Job Descnptlon Level # of people tanff rate In monthly wage pool additional payments regional (North) total monthly wage

rubles for one position 4% for hazardou I~O% for coefficient - 15% pool In rubles
for all workers ob conditions night shlfi

1 BOiler chief-operator 4 1 1637 274198 10968 36560 48259 369985
2 BOiler operator 3 7 1469 246058 9842 32808 43306 332014

1722406 68 894 229 656 303142 2324098
3 BOiler eqUipment fitter 5 1 1878 314565 47185 361750
4 Gas equipment fitter 5 1 1878 314565 47185 361750
5 Fitter for Instrumentatl 5 1 1878 314565 47185 361750
and automatic devises
6 Fltter-electnclan 4 1 1637 274198 47185 361750
7 FItter for heat pIpes 361750

maintenance and repair 5 1 1878 314565 47185 361750

total 13 3529062 79862 266216 581 271 4456411

16
~-~

note 100% bonus IS paid according to the bonus regUlations

complied by R V Korobltsma the head of the planning department
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- - - - - - - - - - - - - - - - - - -
monthly wages pool - 2042 792 rubles

number of full time posItions - 6
affirmed by D N Derugln director of ME#1

Cherepovets ralon

Manning Schedule
of the workers on the boIler In the village of Romanovo ME #1 from JUly 1 1996

# Job Description Level #ofpeople tariff rate In monthly wage pool additional payments regional (North) total monthly wage

rubles for a posItion 4% for harmful I~O%fOr coefficient· 15% fund n rubles
for all workers IJob conditions night shift

1 BOiler operator 3 4 1469 246058 9842 33808 43306 332014
984232 39386 131 232 173224 1328056

2 Fitter electnclan 5 05 1637 137099 20565 157644
3 Welder 5 05 2028 169845 25477 195322
4 Fitter for heat pIpes 5 1 1878 314565 47185 361750
maintenance and repair

total 6 1605741 39368 131 232 266451 2042792

~

~

note 100% bonus IS paid according to the bonus regulations

complied by R V Korobltslna the head of the planning department
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- - - - - - - - - - - - - - - - - - -

monthly wages pool - 2932 720 rubles
number of full time poslttons 8 5

affirmed by D N Derugm dIrector of ME#1
Cherepovets ralon

Manning Schedule
of the workers on the bOiler In the Village of Ivanovskoye ME #1 from July 1 1996

# Job Descnptlon Level #ofpeople tanff rate In monthly wage pool addItional payments regional (North) total monthly wage

rubles for one positIon 4%for hazardous I~O%fOr coeffiCient - 15% pool In rubles
for all workers ob conditIons night shift

1 BOiler operator 3 4 1469 246058 9842 33808 43306 332014
984232 39368 131 232 173224 1328056

2 BOIler and gas 5 2 1878 314565 47185 361750
eqUipment fitter 629130 94370 723500
3 Fitter for Instrumentation 5 1 1878 314565 47185 361750
and automatic deVises
4 Fltter-electnclan 4 05 1637 137099 20565 157664
5 Fitter for heat pipes 5 1 1878 314565 47185 361750
maintenance and repair

total 85 2379591 39366 131 232 382529 2932720

k';. .-~

note 100% bonus IS paId according to the bonus regulations

compiled by R V Korobltslna the head of the planning department
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- - - - - - - - - - - - - - - - - - -

monthly wages pool- 4847533
number of full time posItions - 14

affirmed by 0 N Derugln director of ME#1
Cherepovets ralon

Manning Schedule
of the workers on the bOiler In the Village of Pochrnok ME #1 from September 15 1996

48475336322879842426246478736377562214total

# Job Descnptlon Level # of people tanff rate In monthly wage pool addltronal payments regional (North) total monthly wage

rubles for one position 4% for hazardou I~O%fOr 1,10%fOr senlonty coefficient - 15% pool In rubles
for all workers Job conditions night shift dlfferentral

1 BOiler operator 3 4 1469 246058 9842 32808 24606 46997 360311
984232 39368 131 232 98424 187988 1441244

2 BOiler operator 3 4 1469 246058 9842 32808 43306 332014
984232 39368 131232 173224 1328056

3 Water chemical 2 1 1324 221770 33266 255036
treatment operator
4 Borler eqUIpment filter 5 1 1878 314565 47185 361750
5 Gas eqUIpment fitter 5 1 1878 314565 47185 361750
6 Fitter electnclan 5 1 1878 314565 47185 361750

7 Welder 5 05 2028 169845 25477 195322
8 Fitter fir Instrumentalion 5 05 1878 157283 23592 180875

'--
and automatic deVises
9 Fitter for heat pipes 5 1 1878 314565 47185 361750
maintenance and repair

- - ~ - . --

note 100% bonus IS paid according to the bonus regulations
compiled by R V Korobltslna the head of the planmng department

R-7
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- - - - - - - - - - - - - - - - - - -
monthly wages pool - 10422 787rubles

number of full time positions - 25 5
affirmed by D N Derugln director of ME#1

Cherepovets ralon

Manmng Schedule
of the workers on the bOiler In the Village of Domozerovo ME #1 from July 1 1996

1042278713594931532486495446552447605258total 255
note 100% of bonus IS paid accordmg to bonus regulations

# Job Descnptlon Level # of people tanff rate In monthly wage pool additional payments regional (North) total monthly wage

rubles for one position 4%for hazardOul~o% for 1,10% for semont coefficient - 15% pool In rubles
for all workers Job conditions mght shift differential

1 BOiler operator 5 4 1878 314565 37748 41942 31457 63857 489569
1258260 150992 167768 125828 255428 1958276

2 Boller operator 5 4 1878 314565 37748 41942 59138 453393
1258260 150992 167768 236552 1813572

3 Water chemical 4 1 1637 274198 32904 27420 50178 384 700
treatment operator
4 Water chemical 4 4 1637 274158 32904 36560 51549 395211

treatment operator 1096792 131616 146240 206196 1580844
5 Fitter for mstrumentabo 6 1 2191 366993 55049 422042

and automatic devises
6 Fitter electnclan 4 1 1637 274198 41 130 315328
7 BOiler eqUipment fitter 5 4 1878 314565 37748 41942 59138 453393

1258260 150992 167768 236552 1813572
8 Gas equipment fitter 5 1 1878 314565 37748 52847 405160
9 Welder 5 1 2028 339690 50954 390644
10 Fitter for fuel 01\ 4 05 1637 137099 20565 157664
equipment maintenance
11 Turner 5 1 1878 314565 47185 361750
12 Worker 2 1 1324 222440 33366 255806
13 Jamtor 1 1 1047 175373 26306 201679
14 Fitter plumber for heat 5 1 1878 314565 47185 361750
pipes maintenance and
repair

- .- .-

compiled by R V Korobltslna the head of the planning department
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- - - -- - - - - - - - - - - - - - -
monthly wages pool - 8378 485 rubles

number of full time posItIons - 24
affirmed by D N Derugln director of ME#1

Cherepovets ralon

Manmng Schedule
of the workers on the boIler In the village of Shukhobod ME #1 from September 15 1996

# Job DeSCription Level # of people tariff rate In monthly wage pool additional payments regional (North) total monthly wage

rubles for one position 4%for hazardo I~O%fOr 1,10%fOr semorlt coefficient - 15 pool n rubles
for all workers IJob conditions mQht shift differential

1 BOiler operator 4 4 1637 274198 10 968 36560 000 27420 52372 401518
1096792 43872 146240 109680 209488 1606072

2 BOiler operator 4 4 1637 274198 10968 36560 48259 369985
1096792 43872 146240 193036 1479940

3 Water chemical 2 4 1324 221770 8871 29569 39032 299242
treatment operator 887080 35484 118276 156128 1196968
4 Lab assistant for water 3 2 1469 246058 9842 38385 294285
chemical treatment 492116 19684 76770 588570
5 BOIler equipment fitter 5 1 1878 314565 12583 49072 376220

6 BOIler eqUIpment fitter 4 1 1637 274198 10968 42775 327941
7 FItter for Instrumentatlo 6 1 2191 366993 55049 422042
and automatic deVises
8 Fitter electriCian 5 1 1878 314565 47185 361750
9 Gas eqUIpment fitter 5 1 1878 314565 12583 49072 376220
10 Gas equIpment fitter 4 1 1637 274198 10968 262464 98424 42775 327941
11 Welder 5 1 2028 339690 50954 390644
12 Turner 5 1 1878 314565 47185 361750
13 Fitter for heat pipes 5 1 1878 314565 47185 361750
maintenance and repair
14 Janitor 1 1 1047 175373 26306 201679

total 24 6576055 190014 409756 109680 1092980 8378485

,...~

note 100% bonus IS paid according to bonus regulations

compiled by R V Korobitslna the head of the planning department
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- - - - - - - - - - - - - - - - - - -

monthly wages pool - 5526 828
number of full time posItions - 16

affirmed by D N Derugln director of ME#1
Cherepovets ralon

Manning Schedule
of the workers on the boiler In the Village of Myaksa ME #1 from October 1 1996

# Job Description Level # of people tariff rate In monthly wage pool additional payments regional (North) total monthly wage

rubles for one position 4% for hazardou I~O%fOr 1,1 O%for senlont coeffiCient - 15% pool In rubles
for all workers Job conditions nlQht shift differential

1 BOiler operator (Including 3 4 1469 246058 9842 32808 24606 46997 360311
loading and unloading coal 984232 39368 131 232 98424 187988 1441244
and slag
2 BOiler operator (including 3 8 1469 246058 9842 32808 43306 332014
loading and unloading coal 1968464 78736 262464 346448 2656112
and slag)
3 Fitter electriCian 4 1 1637 274198 41130 315328
4 Welder 5 1 2028 339690 50954 390644
5 Fitter for heat pipes 5 1 1878 314565 47185 361750

maintenance and repair
6 Baller equipment fitter 5 1 1878 314565 47185 316750

total 16 4195714 118104 393696 98424 720890 5526828

~

note 100% bonus IS paid according to the bonus regulations
compiled by R V Korobltslna the head of the planning department
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- - - - - - - - - - - - - - - - - - -

monthly wages pool 3447 224 rubles
number of full time positions - 10

affirmed by D N Derugln director of ME#1
Cherepovets ralon

Manning Schedule
of the workers on the bOiler In the Village of Jaganovo ME #1 from July 1 1996

# Job DeSCription Level # of people tanff rate In monthly wage pool addltronal payments regIonal (North) total monthly wage

rubles for one positron 4%for hazardousl~O%fOr t10% for senlonty coeffiCient - 15% pool In rubles
for all workers Ilob conditions night shift dlfferentral

1 Baller operator 4 4 1637 274198 10968 36360 48259 369985
1096792 43872 146240 193036 1479940

2 Baller equipment fitter 4 1 1637 274198 41130 315328
3 Fltter-electnclan 4 1 1637 274198 41130 315328
4 Welder 5 1 2028 339690 50954 390644
5 Gas equipment 4 1 1637 274198 41130 315328
6 Fitter for heat pipes 4 2 1637 274198 41130 361750
maintenance and repair 548396 82260 630656

total 10 2807472 43872 146240 449640 3447224

note 100% bonus IS paid according to the bonus regulations
compiled by R V KorobItslna the head of the planning department
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Cherepovets Ralon Housmg and Utilities Budget (actual 1996) (millions of rubles)
Housmg housmg

(total mamtenanc heat &hot cord public street REVENUE CapItal repaIr of
Enterprise sq meters) e water water sewer works IIghtnmg saunas TOTAL (40%) LOSS housmg

ME1 202795 1555 6818 1075 1198 92 188 151 11077 4258 6819 1020
ME2 128685 845 2633 539 284 42 71 83 4497 1653 2676 1020
J-stock Komplex 38126 150 775 67 67 10 40 24 1133 424 709 300
J-stock Malechkmo 43037 379 968 355 141 19 69 97 2028 737 1291 300
J-stock Poultry Farm 44406 269 656 245 121 16 54 44 1405 517 888 400
J-stock Nelazskoye 26034 132 434 85 190 7 29 35 912 336 576 300
J-stock Delegat 2954 22 120 16 59 217 87 130 50
Yagnltskoye(r/a) 3130 163 17 180 65 115 50
Surkovo (rIa) 771 11 32 5 3 1 5 57 20 37 50
Musorskoye(r/a) 2000 20 89 12 5 17 143 50 93
Annmskoye(r/a) 760 12 12 5 7
Street IIghtnrng In rural
admInistrations 400 400 400
H&U Directorate 489 489

Total 492698 3395 12688 2399 2068 187 890 434 22550 8220 14330 3490

Benefits 2160
Subsidies 65
TOTAL 16550 3490

20045
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Cherepovets RalOn Housing and Utilities Budget (1997 plan) (millions of rubles)

Housing heat & capital
(total Housmg hot cold pubhc street Improvement

Enterprise sq meters) mamtenance water water sewer saunas works hghtnmg ofhousmg TOTAL Revenue Loss
ME1 190057 2800 10230 2200 2400 250 240 45 1500 19665 7052 12613
ME2 125583 1800 5900 550 470 210 150 110 2000 11190 3488 7702
J-stock Komplex 36618 390 1240 130 90 65 60 500 2475 740 1735
J-stock Malechklno 44064 360 1950 470 240 105 130 18 600 3873 1208 2665
J-stock Poultry Farm 46793 550 1300 350 150 75 15 30 600 3070 940 2130
J-stock Nelazskoye 25959 250 1200 200 420 75 15 10 300 2470 828 1642
J-stock Delegat 1569 10 160 130 280 4 50 634 232 402
Surkovo (rural administration) 546 5 100 20 7 50 182 50 132
Yagnltskoye (ria) 310 10 320 124 196
Musorskoye (ria) 35 10 45 14 31
Annlnskoye (ria) 932 8 10 18 3 15
H&U Directorate 340 340
Street lightning In rural
administrations 330 330 330
TOTAL 472121 6173 22390 4085 4050 780 610 584 5600 44612 14679 29933
Benefits 3850
Veterans 3200
Subsidies 170

33953

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

~
:;;-

Calculation of costs of heat production and transportation for a coal-operated bOiler plant In HA Myaksa (1996)

Umtof
measurement PrIce (Rb) Year Quarters

I II III IV
Heat Heat Heat Heat Heat

generated Cost generated Cost generated Cost generated Cost generated Cost

1 2 3 4 5 6 7 8 9 10 11 12

I Heat productIOn glgacal 47819 1991 7 741 4041 19457
2 Internal consumptIOn 125 51 20 11 43
3 Gross output 46569 19407 721 3931 16027
4 Heat received from other providers
5 Loss of heat dUrIng delivery
6 Commercial output 46569 19407 721 3931 16027

Expenditures on heat productIOn and sale

1 Fuel (coal) ths cbm 323365 14806 478774 6166 1393869 2294 74180 125 1 40453 5095 1647545
2 ElectrIcity ths kw-hr 2158 233 502874 928 200262 386 83299 62 1338 954 205873
3 Water chm 1446 1830 26579 455 6698 455 6356 460 6629 460 6836
4 DepreCiatIOn 29611 2 74028 74028 74028 74028
5 Overhaul
6 Current mamtenance 614992 207882 91605 33467 282038
7 Labor costs 772962 18692 18692 19956 109561
8 Wagetax 39% 301456 72899 72899 77829 77829
9 Operatmg costs 77296 18692 18692 19956 19956
10 OperatIOn costs 885588 33135 15307 99526 30164

Sub Total Costs 826548 309260 142867 92891 281530
11 Purchased heat costs Hecacal 58000 28000 30000
12 Total costs 768548 309260 114867 62891 281530
ProductIOn cost of 1 Hecacal 165034 159355 159316 159986 17560
TardIfor government funded organizatIOns
(planned accumulatIOns 15%) 189789 65965 65119 63626 56475
Tarlfffor contract organIZatIOns

(planned accumulatIOns 20%) 198041 191226 191179 191983 24241
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I
I Physical assets In Yaganovo, HA #4

I Utility Plant Umt Brand Total Umts Electnc Engine Initial Year of
Power (KW) Operation

I BOiler Plant System pump D-320-50 1 75 1991

I System pump K-160x30 1 30 1991

System pump K-260-30 1 30 1991

I System pump TN-180-85 1 75 1989

I
Smoke outlet DN-6 1 22 1987

Furnace

I
ventilation system VN-2 2 1 5 1985

Filter Plant Pump K-40-30 3 75 1995

I Pump K-90-50 3 15 1978

Lift Statlon-1 Pump SM-90-50 1 15 1978

I Pump SM-320-50 1 22 1978

Lift Statlon-2 Pump SM-90-50 2 15 1985

I Sewer Plant Fan 2-AF-53 2 75 1994

I Bladed
de-aerator 2 10 1978

I
I
I
I
I
I

R-15
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I

TECHNICAL SPECIFICATIONS
ofPhysIcal Assets under Full AdrrumstratIve JunsdictIon of the Mumcipal Enterpnse #1 m

Cherepovets RalOn as of January 1, 1996

HOUSING AUTHORITY #1 - TONSHALOVO

1 Total Housmg (Without common area) 85780 3 sq meters
LIvmg Area (Without bathrooms, latchens and comdors) 546327 sq meters

2 Water Tower Capacity 100 cu meters
3 Water Plant Capacity 1400 cu meters/24 hours
4 Water and Sewer Lmes

-Water lInes 5700 meters
-Sewer lmes 6000 meters + 1300 meters of sewer lmes, connectmg

the hostel and the sewer plant
5 Heatmg Pipes 6500 meters
6 Power StatiOns

-Transformer substatIon 2 x 400 lalowatt - 2 umts
-Transformer substatIOn 1 x 400 lalowatt - 1 umt
-Transformer substatIOn 2 x 630 lalowatt - 1 umt
-Transformer substatIOn 1 x 630 lalowatt - 1 umt
-Electnc panel 160 lalowatt - 1 umt

4312000 lalowatt-hour
7 Power GeneratiOn

-Electncity 4 312 000 lalowatt-hour
Electric Lmes
-Underground electnc cables 10 1 6 lalometers
-Underground electnc cables 1 40 lalometers
-Overhead electnc lmes 0 4 3 3 lalometers

8 Fleet Of Vehicles
-Cars 11 umts
-Crane 1 umt
-Motonzed scaffold 1 umt
-Tractor 1 umt
-Bulldozer 1 umt
-Excavator 1 umt

9 Lift StatiOn (servmg dormitones)

YASNAYAPOLYANA
1 Heatmg PIpes 2 3 lalometers
2 Water and Sewer Lmes

-Water lInes 22 kIlometers
-Sewer lInes 1 6 kIlometers

3 Gas-Operated BOller Plant
-BoIlers E-1/9 3 umts

CapacIty 5 1 gIga calones/hour
8262 gIga calones/year

R-16



HOUSING AUTHORITY #2 - DOMOZEROVO, POCHINOK

ElectrIC Lmes
-Underground electnc cables 10 kIlovolt
-Underground electnc cables 1 kIlovolt
-Overhead electnc hnes 0 4 kilovolt

913 000 k11owatt-hour

200 cu meters/24 hours

1 umt
1 umt
1 urnt
1 umt

Pochmok
36298 sq meters
2339 6 sq meters

Pochmok
o4 kilometers

o27 kIlometers
2 6 kIlometers
032 kIlometers

4 cars, 3 tractors Wlth bulldozers

Transformer substatlOn-2 x 250
Transformer substatlOn-1 x 400
Transformer substatlOn-2 x 400
E1ectnc panel - 160 kilowatt

3 umts
20 1 glga calones/hour, 54000 glga calones/year
6umts
48 glga calones/hour, 238000 glga calones/year

200 cu meters/24 hours

Domozerovo, 5 kilometers
Pochmok, 1 5 kilometers

900 cu meters/24 hours

Metal tower #1 Wlth a capaclty of 30 cu meters
Bnck tower #2 Wlth a capaclty of 50 cu meters

Domozerovo
6 kilometers
9 kilometers

Domozerovo
97696 sq meters
5909 2 sq meters

60 hters/24 hours

R-17

Yearly Power Generation
-Domozerovo

Sewer Plant ~6-200

Gas-OperatedBOller Plants
-Domozerovo AE.AB-10/13

Capaclty
-Pochmok E.AON-1

Capaclty

Heatmg PIpes

Water and Sewer Lmes
-Water hnes
-Sewer hnes

Fleet ofvehIcles

Water Towers In Domozerovo

Water Intake In Domozerovo

FIlter Plant In Domozerovo

Total Housmg
LlvmgArea

Arteszan Well #1 In Pochmok

8

10

12

7

9

11

4

5

1

2

6

3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I HOUSING AUTHORITY #3 - VOSKRESENSKOYE, ROMANOVO

mcludmg a housmg divIsion m Ivanovskoye

I 1 Total Housmg 171840 sq meters
Voskresenskoye 100502 sq meters
Romanovo 2504 6 sq meters

I Ivanovskoye 3794 2 sq meters
LrvmgArea 10509 9 sq meters

I
Voskresenskoye 6408 4 sq meters
Romanovo 16105 sq meters
Ivanovskoye 24970 sq meters

I
2 ArteSIan Well #1 WIth A CapaCIty 15 cu meters/hour

ArteSIan Well #2 WIth A CapaCIty 5 cu meters/hour
ArteSIan Well #3 In Voskresenskoye 5 cu meters/hour

I
Romanovo
ArteSIan Well #1 WIth A CapaCIty 4 5 cu meters/hour
ArteSIan Well #2 WIth A Capacity 7 2 cu meters/hour

I
Arteszan Well #3 WIth A Capacity 4 5 cu meters/hour

3 Water Tower In Voskresenskoye With A Capacity 100 cu meters
Water Tower In Romanovo With A Capacity 25 cu meters

I 4 Septic Tank In Romanovo With A Capacity 25 cu meters
5 Water and Sewer Lmes

Voskresenskoye -Water hnes 4500 meters

I -Sewer lmes 3900 meters
Romanovo -Water lmes 2500 meters

-Sewer lmes 3900 meters

I Ivanovskoye -Sewer lmes 3100 meters
6 BOller Plants

I
Gas-operated boIler plant ID Voskresenskoye
BOllers KVTS-l 6 urnts

CapaCIty 4 8 gIga calones/hour, 22 000 glga calones/year

I
Coal-operated boIler plant m Romanovo
BOllers TULA-3 1 urnt, Urnversal 5m 3 urnts

CapaCIty 2 1 glga calones/hour, 5600 giga calones/year

I
Gas-operated boIler m Ivanovskoye
BoIlers Fakel 4 urnts

CapaCIty 3 2 glga calones/hour, 8670 giga calones/year

I
7 Heatmg Pipes Voskresenskoye 3 2 kIlometers

Romanovo 1 4 ktlometers
Ivanovskoye 1 2 ktlometers

I 5 8 kIlometers
8 Saunas

I Voskresenskoye, capacrty 20 people
Romanovo, capaCIty 10 people

9 Gas Pipeime In Voskresenskoye 14 05 ktlometers

I 10 Fleet Of VehIcles Cars - 6 uruts, Tractors, Bulldozers, Excavators - 4 umts

R-18
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I
I HOUSING AUTHORITY #4 - YAGANOVO

I 1 Total Housmg 13600 sq meters
LlvmgArea 8302 sq meters

I 2 ArteSian Well
#1, capacity 5 cu meters/hour

I
#2, capacity 2 5 cu meters/hour

3 Water Tower, capaClty 50 cu meters

I 4 Water And Sewer Lmes
-Water hnes 24 la.lometers

I -Sewerhnes 13 5 la.lometers

5 Sewer Plant, capacity 200 cu meters/24 hours

I 6 Water And Filter Plant 450 cu meters/24 hours

I 7 Gas-Operated BOller Plant,
bOllers TVG-l 5 2umts
Capacity 2 5 glga calones/hour, 21600 glga calones/year

I 8 Heatmg Pipes 15 la.lometers

I 9 Power GeneratIOn
Transformer substatlOn-63,

I
capacity 63000 la.lowatt/year

10 Sauna, capacity 20 people

I 11 Fleet Of Vehicles Cars - 3 umts, Tractors - 3 umts

I
I
I
I

I
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Water Tower In Abakanovo, capacity 25 cu meters

HOUSING AUTHORITY #5 - ABAKANOVO
mcludmg a housmg divIsion m Shuchobod

Shuchobod - BOIlers KE4-14 3 umts
KV-300 3 umts

Capacity 1055 glga calones/hour, 20100 glga calones/year

ArtesIan Wells #1 - 2 8 cu meters/hour, #2 - 1 7 cu meters/hour,
#3 - 1 7 cu meters/hour, #4 - 25 cu meters/hour, #6 - 3 6 cu meters/hour,
#7 - 7 2 cu meters/hour

3 65 kilometers
11 43 kilometers

5 kilometers
4 2 k1lometers

Shuchobod
10385 7 sq meters
6103 9 sq meters

20 people

Tractors, Bulldozers
4umts
4umts

R-20

Abakanovo
Shuchobod

Abakanovo
Shuchobod

Cars
4 umts
2 umts

5 kilometers
5 kilometers

16 4 kilometers
5 kilometers

Abakanovo
14096 1 sq meters
8863 1 sq meters

Sewer plant with mechamc aerator, capacity 200 cu meters/24 hours
Sewer plant with pneumatIc aerator, capacity 700 cu meters/24 hours

Sauna In Abakanovo, capacity

Shuchobod
-Water hnes
-Sewer hnes

Gas Plpelme

Sewer Plants
Abakanovo
Shuchobod

Fleet Of VehIcles
Abakanovo
Shuchobod

Heatmg PIpes

Gas-Operated BOller Plants
Abakanovo - BOIlers LUGA-l 2 umts

KVTS-l 4 umts
VGD28/3 2 umts

Capacity 11 08 glga calones/hour, 13000 glga calones/year

Water And Sewer Lmes
Abakanovo
-Waterhnes
-Sewerhnes

Total Housmg
LIvmgArea

7

9

8

4

6

5

10

3

1

2

I
I
I
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I
I
I
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I
I
I
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I
I
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I
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I
I
I
I

HOUSING AUTHORITY #6 - KOROTOVO

1 Total Housmg 12607 6 sq meters
LlvmgArea 7303 5 sq meters

2 Water Intake, capacIty 800 cu meters/24 hours

3 Water Plant, capaclty 800 cu meters/24 hours
mcludmg hft statlOn 1 stage (3 pumps)

-Setthng tank 1 umt
-Fdters 4umts
-Pure water reservolfs,

capacIty 150 cu meters, 250 cu meters
-Llft statlOn 2 stage

4 Water Supply
-Water hnes 7 kllometers

5 Coal-Operated BOller Plant
-Boders KVTS 3 umts
-Luga-l 6umts

CapacIty 7 2 glga calones/hour, 14800 glga
calones/year

6 Heating PIpes 4 kllometers (4 plpes)

7 Power GeneratIOn
-Transformer substatIOn x 630 kllovolt 1 umt - 1980000 kllowatt/hour
-Overhead electnc lmes, 10 kllovolt 1 5 kllometers
-Overhead electnc hnes, 04 kllovolt 5 kllometers

8 Sauna, capaCity 20 people

9 Fleet Of Trucks 5 cars, 2 tractors
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HOUSING AUTHORITY #7 - MYAKSA

1 Total Housmg 1708 3 sq meters
LlvmgArea 4221 5 sq meters

2 ArtesIan Wells
#1, capacIty 6 5 cu meters/hour
#2, capacIty 5 cu meters/hour

3 Water Tower, capaCity 100 cu meters

4 Water and Sewer Lmes
-Water hnes 4 5 kilometers
-Sewerhnes 5 693 kilometers

5 Coal-Operated BOller Plant
-Boder KVTS 6 umts

CapacIty 48 glga calone/hour, 10630 glga calones/year

6 Heatmg PIpes 1 298 kilometers (4 pIpes)

7 Sauna, capacIty 40 people

8 Fleet Of VehIcles Cars - 2 umts, Excavator, Bulldozer, Tractor - 3 umts
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HOUSING AUTHORITY #8 - mDOMATKA

1 Total Housmg 13874 sq meters
LzvmgArea 8672 5 sq meters

2 Water And Sewer Lmes
-Water lInes 14 2 kIlometers
-Sewer lInes 3 95 kIlometers

3 Heatmg Pzpes 109 kIlometers + 360 meters

4 Yearly Power GeneratIOn 836000 kIlowatt/hour
-Transformer substatIOn - 1 x400 1 urnt
-Transformer substatIon - 160 1 urnt
-Transformer substatIOn - 30 1 urnt
-Electnc lInes 3 kIlometers

5 Sauna, capacity 20 people

6 Fleet Of Trucks Cars - 1 urnt, Tractor - 2 urnts
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GAS EQUIPMENT

I Housmg Authonty Eqmpment

I Abakanovo Gas chstnbutmg system (GDS) 1 6 lnl1hon eu meters
Gas eqmpment set
InsIde gas eqmpment 192 umts

I Boller system gas eqmpment 6umts

Shuehobod Gas dIstnbutmg system 2 1 1n11hon eu meters

I Gas eqmpment set
InsIde gas eqmpment 203 umts
Boller system gas eqmpment 3 umts

I Yaganovo GDS With gas eqmpment set 1 5 1n11hon eu meters
InsIde gas eqmpment 274 umts

I Boller system gas eqmpment 2 uruts

Domozerovo GDS With gas eqmpment set 2 8 ffil1hon eu meters

I InsIde gas eqmpment 164 umts
Boller system gas eqmpment 3 umts

I Poehmok GDS With gas eqmpment set 1 2 lnl1hon eu meters
BOller system gas eqmpment 6umts

Voskresenskoye GDS With gas eqmpment set 1 5 ffillhon eu meters

I Boller system gas eqmpment 6 umts
Ivanovskoye InsIde gas eqmpment 194 umts

I
Tonshalovo InsIde gas eqmpment 1677 uruts

InsIde gas eqmpmentKorotovo 238 umts

I Myaksa InsIde gas eqmpment 122 umts

I
Irdomatka

Agneu1tura1 maehmery

I
I
I

I
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Cherepovets RalOn MUDlClpal Housmg and Utilities Enterpnse #1

In accordance WIth N I Repmkova, Trade Umon Chairman, 1995
Approved by D N Derugm, Director ofMumcipal Housmg and UtIhties Enterpnse #1, 1995

2 Duties The duties of the heatmg engmeer are to
2 1 Regulate the heatmg load and mamtam the reqUired heat load
2 2 Ensure proper operatiOn of control deVises
2 4 Prevent the operatiOn of broken eqUlpment, bOllers and pipes and the eqUipment

Without proper registratiOn certificate, mstructiOns and techmcal speCificatiOns
accordmg to the operation standards

25 PartiCipate m formal acceptance ofbUlldmg retrofits, bOllers and eqUipment repairs
2 6 Ensure implementatiOn ofthe mstructlOns of the supenors
27 Examlne speCificatiOns for capital improvement and reconstructiOn of the eqUipment
2 8 Make contracts WIth supphers and customers
2 9 Manage accountmg and audltmg of prepared bIlls from suppliers
2 10 Keep finanCial records accordmg to the reqUIrements
3 AccountabilIty The heatmg engmeer IS responsible for any fallures of observance of

these mstructiOns

Job DescriptIOn of the heatmg engmeer (First Class)
1 General pomts
1 1 Mimmal reqUirements of a POSition of the heatmg foreman are Umversity educatiOn

(five years) WIthout expenence or a techmcal college educatiOn (three years) WIth
three years expenence

1 2 The heatmg engmeer reports to the director of the enterpnse regardmg admlmstratIve
issues, to the deputy director and the chief engmeer regardmg techmcalissues

1 3 The appomtment to the pOSitiOn of heatmg engmeer, his transfer and dismlssal shall be
carned out by the deputy director WIth the approval of the drrector

1 4 The heatmg engmeer is obhged to know
• OperatiOn and constructiOn of bOllers m the boiler plant and all other eqUipment,

their performance curves, deSign speCificatiOns,
• DeSign and safe operatiOn of boilers, hot water heaters, steammg and hot water

pipes,
• The safety manual ofgas enterpnse,
• OccupatiOnal safety, safety deVices and fire protectiOn,
• Decrees, wrectives of supenors, normative standards and other mstructiOns

regardmg boiler operatiOn,
• List ofmstructiOns approved by supenors,
• Schedule ofoperatiOn,
• Job descnptiOn

1 5 He must take a test every three years

LV Nikltma,
OccupatiOnal Safety Engmeer
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Cherepovets RalOn Municipal Housmg and UtilIties EnterprIse #1

In accordance With N F Semenenko, Trade Umon ChaIrman, 1994
Approved by D N Derugm, Drrector of Mumclpal Housmg and UtilItIes Enterpnse#1, 1994

InstructIons to the HeatIng Foreman
1 General POInts
1 1 Mlmmal requIrements of a positIOn of the heatmg foreman are Umverslty educatIOn

(five years) WithOUt expenence or a techmcal college educatIon (three years) With
three years expenence

I 2 The heatmg foreman must obtam certIficate m "BOller Layout and Safe BOller
OperatIOn" and If operatmg a gas fired bOIler a certificate m "Safety of Gas
OperatIOn"

1 3 The appomtment to the posItIon of heatmg foreman, IDS transfer and dismissal shall
be carned out by the head of a housmg authonty With the approval of the director

I 4 The heatmg foreman reports to the director of the enterpnse regardmg admlmstratIve
Issues, to the heatmg engmeer and the head of the housmg authonty regardmg
techmcallssues

1 5 The bOIler operatmg staff report to the heatmg foreman
I 6 The heatmg foreman IS responSible for the safe operatIOn of bOIlers m IDS particular

housmg authonty He coordmates proper techmcal operatIOn of the eqUIpment and
tImely repaIr

1 7 He must take a test on OccupatIOnal Safety and Safety DeVices every three years
1 8 The heatmg foreman must know

• OperatIOn and constructIOn of bOIlers m the bOIler plant and all other eqUipment,
theIr performance curves, and deSign specificatIOns,

• OccupatIOnal safety, safety deVices and fire protectIOn,
• Decrees, dIrectIves of supenors, normatIve standards and other mstructIOns

regardmg the bOIler operatIOn,
• Safe bOIlers management, bOIler plant eqUIpment and heatmg pipes,
• ConstructIOn standards and safe operatIOn of bOIlers, heatmg and hot water pipes

and gas pipes,

• List of mstructIOns approved by supenors,
• BaSIC economics and management,
• Schedule of operatIOn

1 9 The heatmg foreman IS bound by the rules of bOIler safety, schedule of operatIOn
pipes and gas pipes operatIOn, these wntten mstructIOns, the dIrectives of supenors,
supervisory orders, the repaIr schedules, the mstructIOns of management, the present
legislatIOn, the safety manual of gas enterpnse

2 DutIes The duties of the heatIng foreman are to
2 1 Supervise the observance of safety rules and standards of boIler eqUipment, heatIng

pIpe operation and the operation and control of bOIlers, heatIng pIpes and gas pipes
2 2 Know the conditIons of the bOIlers, boIler eqUipment, water pIpes and gas pipes,

determIne reasons of eqUipment detenoratIOn, suggest ways of ImprovIng rehablhty
and effiCiency

2 3 Ensure proper operatIOn ofcontrol deVises
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2 4 Regulate the heatmg load and mamtam the reqUIred heat load
2 5 Prevent the operatIOn of broken eqUIpment, bOIlers and pIpes and the eqUIpment

wIthout proper regIstratIOn certIficate, mstructIOns and techmcal specIficatIOns
accordmg to the operatIOn standards

2 6 Determme causes of accIdents and poor performance, to particIpate m the
development of preventive measures

2 7 Conform to the occupatIOnal safety engmeer about the mstallatIOn of new eqUIpment
and provIdmg safe mstallatIon procedures

2 8 Ensure ImplementatIOn of the mstructIons of the supenors
2 9 Manage accountmg of water and heat consumption, calculate consumptIOn norms
2 10 PartICIpate m formal acceptance of bUIldmg retrofits, bOIlers and eqUIpment repalrs
2 11 Ensure that the productIOn target per shIft are met, observe requITed codes and

standards of the boIler plant
2 12 Ensure that all boIler plant eqUIpment IS m a ready state condItion for proper and

timely operatIOn
2 13 Ensure the avaIlabIlIty of resources mcludmg energy resources, supervIses the

operatIOn of eqUIpment and other fixed assets, economIze the use resources, elrrnmate
hazards of operatIOnal fallures

2 14 Ensure the adherence of technologIcal and labor discIplme, rules and standards of
occupatIOnal safety, safety deVICes, sanItary standards and fire protectIOn by the
personnel

2 15 Coordmates the work of personnel of lower rank
2 16 ProVIde timely capIta1Improvement and mamtenance of eqUIpment accordmg to the

annual plan
2 17 The same as 2 8
2 18 Instruct personnel on theIr workmg place
2 19 Keep regular records and fill all the forms reqUIred
2 20 Place orders for the spare parts, resources, reagents and mamtam reports on theIr

consumption
2 21 Report aCCIdents and emergency SItuations to the manager PartICIpate m the

mvestIgatIOn of these aCCIdents and emergency SItuatIOns Take actIOn to prevent
them

3 AuthOrity The heatmg foreman has the authonty to
3 1 GIve orders to the personnel operatmg tills partIcular eqUIpment concermng operatIOn

of bOIlers, heatmg pIpes and the eqUIpment Demand tImely and uncondItional
ImplementatIOn of hIS orders

32 Demand strICt observance of the occupatIOnal safety deVIces

4 AccountabilIty The heatmg foreman IS responsIble for any faIlures of observance of
these InstructIOns

L V NIkttma, OccupatIOnal Safety Engmeer
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I PRELIMINARY ENGINEERING

ESTIMATING SUMMARY

I YAGANOVO HOUSING AUTHORITY

I
BY C Marano DATE 4/19/97 TITLE TransmISSion Heating PIpe Replacement WA #

CHECKED BY DEPT MOFSA PLANT Village of Yaganovo

DESCRIPTION CONTRACT

PLANT Warehouses

I DIRECT AND INDIRECT COSTS LABOR LABOR DCS/ROS DCL LABOR MATERIAL TOTAL

ENGINEERING 4767 4767
PLANT SUPPORT 0 0

I
OTHER APS LABOR 0
TRAVEL 0
M &S 0 0 0
CONSTRUCTION CONTRACT 222295 5563900 5786195

I
CONTRACT LABOR 0
OTHER 0

0
0

I 0
0
0
0

I 0
0
0

I
Total EST WIO Loads SUBTOTAL #1 4767 0 0 0 222295 5563900 5790961

ESCALATION %

ESCALATION 0 0 0 0 0 0 0

I
SUBTOTAL #2 4767 0 0 0 222295 5563900 5 790961

CONTINGENCY %

CONTINGENCY 0 0 0 0 0 0 0
SUBTOTAL #3 4767 0 0 0 222295 5563900 5790961

IDIRECT LOADS % Ix Subtotal #31 0% 0% 0% 0% 0% 0%

LOADS (Allowed Time Payroll M&S VehIcle) 0 0 0 0 0 0 0

SUBTOTAL #4 4767 0 0 0 222295 5563900 5 790961

I
OVERHEAD LOADS (x Subtotal #31 0

GROSS TOTAL 5 790961
AUTHORIZED COST 5,790.9&1

I
USE 5,791.025

I
I
I
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PRELIMINARY ENGINEERING

ESTIMATING SUMMARY

YAGANOVO HOUSING AUTHORITY

BY C Marano DATE 4/19/97 TITLE Transmission Heating Pipe Replacement WA #

CHECKED BY DEPT MOFSA PLANT Village of Yaganovo

DESCRIPTION APS CONTRACT

APS PLANT Warehouses

DIRECT AND INDIRECT COSTS lABOR lABOR DCS/ROS DCl lABOR MATERIAL TOTAL

6) Insulation 24600 LF 10 dla x 3 thk wI a 016 Alum lagging a
Str Pipe Abv Grd 62 000 rub ILF + 77 MH/LF @ 1788 rub 33868296 1 525200 000 1 559 068 296

Fittings - Est 275 x factor for str Ig = 5 1 893 045 85250 000 87143 045

7) Hydrostatic Test 49 200 LF 10 dla a
Est 10 men x 5 days x 2240 rub IMH + EqUIp rental 2 pumps (14 363 000 rub) 4,480,000 14363 000 18,843 000

8) Disposal/Cleanup (10 Men x 2 weeks x 1575 rub IMH) 1 260 000 1 260 000

9) Mlsc consumables, etc 72,000,000 72 000 000

10) SupervIsion (4 x 1 shft x 12 wks x 3537 rub IMH) 6791 040 6791 040

11) Contractor Demobilization (4 men x 8 MH) 71,680 71,680

a
a
a
a
a
a

Mech Eng Project AdmlOistratlon (80 MH) 224 000 224 000

Mech Engineering - (4 month s = 320 MH) 896 000 896 000

Mech deSigner - (4 month s = 320 MH) 896 000 896 000

CIvil Eng - (2 month s = 160 MH) 448 000 448 000

CIVIl DeSigner (2 month s = 160 MH) 448 000 448 000

Plant Constr Support (12 weeks x 1 man) 1 344 000 1 344 000

0

0

0

Sheet #2 Sub Totals = 4256000 0 0 a 48364 061 1 696813 000 1 749433061

Sheet #1 Sub Totals = a a 0 a 150113568 3270 954 502 3421 068070

Sheet #1 + #2 Sub Totals = 4256000 a 0 0198477629 4,967 767 502 5 170 501 131

TOTALS Including 12% profit 4,766,720 0 0 o 222,294,944 5,563,899,602 5 790961 267

I
I

I

I
I

I
I

I

I

I

I

I

I
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I PRELIMINARY ENGINEERING

I
ESTIMATING SUMMARY

YAGANOVO HOUSING AUTHORITY

I
y C Marano DATE 4/19/97 TInE Transmission Heating Pipe Replacement W.A •

CHECKED BY DEn MOFSA PLANT Village of Yaganovo

DESCRIPTION CONTRACT

PLANT Warehouses EqUIpment

I
DIRECT AND INDIRECT COSTS lABOR lABOR DCS/ROS DCl lABOR MATERIAL TOTAL

(Labor est @ 2240 rubles/MH unless otherwise noted)

Contractor mobilizatIOn (4 men x 8 MH) 71680 71680

I Estimate for new hot water pipe (exist 9 to remain in place)

1) Excavation trench 3 w x 4 d x 24 6k ft L (11 K CY @ 53 04CY/hr= 208 Hrs) 0

Equipment 36 W bucket CASE 580 backhoe @ 3517 rubles/Hr 731 536 731 536

Labor Foreman 2116 rub Operator 2036 rub Laborer 1545 rub = 5697 rub /Hr 1 184976 1 184976

2} Install 246 k ft 10 d,a sch 40 A53 UNDERGROUND Pipe (40 481b/ft) 0

I Pipe = 6854000 rub /100 ft + 141 MH/100 ft to Install @ 2240 rub /MH 7769664 1 686084000 1 693853664

Fittings assume 2 Elbows(or other}/100 ft = 246 @ 404 160 rub ea + 88 MH @ 2240 rub 4849152 99423360 104272 512

Isolation Valves Above Ground assume 1/1 K ft = 25 @ 8 859 000 rub ea + 3 6 MH @ 2240 rub 201600 221475000 221 676600

I Valve Flanges 50 @ 227 000 rub ea + 4 OMH @ 2240 448000 11 350000 11 798000

Flange gasket & bolt sets 25 @ 86 600 rub ea + 35 MH @ 2240 196000 2 165000 2361000

I
Field Buttwelds ea 20ft = 1230 @ 9 4 MH ea (lncl eqUip/matI) @ 2240 rub 25898880 Incl 25898880

Cathodic Protection ea 100 ft = 246 x 72 000 rub ea + 2 MH @ 2240 rub 1 102080 17712000 18814080

Coating & Wrapping UG PIPing Assume Str Lg Incl 1 MH x flttlng/valves/BW @ 2240 rub 3474240 2873 000 6347240

I 3) Backfill trench 3 w x 4 d x 24 6k ft L (11 K CY @ 950/CY) 10450000 Incl 10450000

4} Install 24 6 k ft 10 d,a sch 40 A53 ABOVE GROUND Pipe (40 48Ib/ft) 0

I
Pipe = 685 OOOrub /100 ft + 14 1 MH/100 ft to Install @ 2240 rub /MH 7769664 168510000 176279664

Fittings assume 2 Elbows(or other}/100 ft = 246 @404 161 rub ea + 88 MH @ 2240 rub 4849152 99423606 104272 758

Isolation Valves Above Ground assume 1/1 K ft = 25 @ 8 859 000 rub ea + 3 6 MH @ 2240 rub 201 600 221 475000 221 676600

I Valve Flanges 50 @ 227 000 rub ea + 4 OMH @ 2240 rub 448000 11 350000 11798000

Flange gasket & bolt sets 25 @ 87 600 rub ea + 3 5 MH @ 2240 rub 196000 2190000 2386000

Field Buttwelds ea 20ft = 1230 @ 9 4 MH ea (lncl equip/matI) @ 2240 rub 25898880 Incl 25898880

I CathOdiC Protection ea 100 ft = 246 x 72 000 rub ea + 2 MH @ 2240 rub 1 102080 17712000 18814080

5) Supports spaced Each 20 ft 0 c = 24600/20 = 1230 reqd 0

I
Conc fdn/pler 24 d,a x 5 deep = 288 000 rub ea mati + 9 8 MH ea @ 2240 rub 27000960 354240000 381 240960

Supports 3 ft ht = 288 000 rub ea mati + 9 8 MH ea @ 2240 rub 27000960 354240000 381 240960

Sheet #1 Sub Totals = 0 0 0 0 150 113 568 3270954502 3421 068070

I
I
I
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Standard Equations
for

Calculatmg Pumpmg Cost

Hydraulic horsepower (Hyd Hp)

Hyd Hp = (Ib of IIqUid/mm x Head (Ft ))/(33,000 Ft -Ib )/mm

Note kg = 2 2046 Ib
m = 3 281 Ft

Brake horsepower (Bhp)

Bhp = ( flow (gpm) x Head (Ft ) x Sp Gr )/3960 x pump eff

Note Cubic meters = 264 2 Gallons/mm (gpm)
Water Sp Gr @ 60° F (15 56° C) = 1 0

Pump effiCiency m percent (%)

Pump eff = Hyd Hp/Bhp

Power consumption of pump In KW

KW = (Pump Bhp x 0 7457)/Motor eft

Note For motor effiCiency use the followmg

Full load = 0 91
% load = 0 905
Y:z load =0 90

Pumpmg cost m rubles/year (r/yr )

Cost = «KW x Annual operatmg hours)/yr) x r/KWH

Note Annual operatmg hours taken from "Calculation of Heat Consumption for Housmg "
(Appendix C-3) for the village of Yaganovo obtamed from MuniCipal Enterprise #1

Annual operating hours = 24 hrs Iday x 240 days/yr
= 5760 hrs Iyr

Note The electriC cost IS taken from Calculation of Costs of Heat Production sheet for the
village of Yaganovo obtained from MUnicipal Enterprise #1

ElectriCity cost (r/KWH) = 215 8 r/KWH
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