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1 0 INTRODUCTION 

To reinforce the previous assistance given to the Government of Russia (GOR) in energy 
efficiency, USAID made funds available for the procurement of U S supplied residential gas 
meters These gas meters provided front end support to the World Bank's (WB) anticipated 
$1 06 million loan for gas distribution efficiency improvement in the city of Volgograd The 
meters reinforced the Commodities Import Program (CIP), District Heating System Upgrades, 
and work of Brooklyn Union Gas (BUG), via a USAID partnership program, in developing a gas 
metering program for the City of Vladimir 

Burns & Roe was authorized to do this work under Delivery Order No 18, Natural Gas 
Distribution This work was performed from October 1995 to February 28, 1997 

2 0 BACKGROUND 

The energy strategy of the GOR has placed a significant emphasis on energy efficiency 
improvement The rampant waste that occurred under the former Soviet command economy 
justifies ths,  whch emphasized production and lacked proper pncing strategies for energy 
USAID had two major approaches to help Russia I) provide technology that promoted energy 
efficiency and, 2) provide technical assistance in defimng where and how to best promote energy 
efficiency 

Russia uses large quantities of natural gas domestically, about 407 billion cubic meters (BCM) 
Further, natural gas sales to Europe provide a significant flow of hard currency into Russia 
Therefore, reducing domestic gas usage through energy efficiency w11 enhance the balance of 
payments in Russia Since the WB was committed to a substantial loan and the CIP was 
demonstrating energy efficiency projects, USAID decided to proceed with the supply of 
residential gas meters to Vladimir (a CIP recipient city) and Volgograd (a World Bank City) 
These U S gas meters offer distinct advantages over domestic meters, greatly reducing gas usage 
due to their higher accuracy and better reliability, and they are much more compact for 
installation in residences 

3 0 DESCRIPTION OF WORK PERFORMED 

The objective of this DO was to procure about 1,000 meters for residential consumers in single 
family homeslapartments in the cities of Volgograd and Vladimir This procurement included 
close coordination with the WB and BUG 
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Specifically, BREI performed the followng activity 

. Initially met with the WB (Paul Gallagher, Gary Stuggins, Peggy Wilson) and BUG 
(Tony DeBrita) to understand the technical work already performed for Volgograd and 
Vladimir Continued communications during the project to obtain concurrence regarding 
the types and quantities of meters being suppl~ed 

* Cornmu~llcated directly with our counterparts in Volgograd (Mr Kulik) and Vladimir 
(Mr Vladlmir I Tarasenko) to define their exact specifications and needs for the gas 
meters and obtain their approval 
Another sigmficant and helpful interface was with the USEA USEA had developed the 
partnershp between BUG and Vladimir Ths  partnership was directly related to the 
improvement of the gas distribution system USEA provided help wth  communications, 
obtaimng data, and monitoring progress 

Reviewed existing gas meter specifications Coordinated techmcal requirements with the 
potential suppliers 
Prepared spe~~fi~atrnns - 

Prepared requisitions for procurement 
8 Obtained approval of the requisitions 

Procured and delivered eqmpment 
rn Assisted with clearance through customs 

Monitoring for thrs DO was to be performed by the Russian counterparts In Vladimir, because 
of the partnership with BUG, the Russian counterparts had developed a comprehensive program 
for their gas metering project USEA assembled a summary of the result of Vladimir's program, 
attached as Exhzbzt 1 Volgograd did not have a formal program developed and as a result was 
very slow in installing their meters In both cities the installation was not near completion at the 
time of the DO completion date of February 28, 1998 Therefore, monitonng was not performed 
and no results could be reported then or even now 

Vladimir provided USEA wth  a report documenting the details of their gas meter installation 
work, whch was included in USEA's 1997 Annual Report, provided as Exhzbzt 1 There is no 
such report available for Volgograd 
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Summarv of Gas Meters Supplied-- 

Specific meters provided to each city are listed in the following table 

Residential, AL-250 

Meter Type 

Master, AL- 1000 

Master, D/R Rotary 

Master, AL-425 

Summary of Costs for Gas Meters-- 

Vlad~m~r 

Twbometer 
(Research) 

TOTAL 

Meter Type 

Sh~pped 

6 

n/a 

16 

Volgograd 

Master, AL- 1000 

Installed 

6 

n/a 

16 

Sh~pped 

2 

4 

10 

1 

367 

Master, D/R Rotary 

Installed 

1 

0 

4 

Master, AL-425 

1 

58 

- - - 

Residential, AL-250 

Turbometer 
(Research) 

USAID Labels 

Freight 

TOTAL 

n/a 

472 

Volgograd I Vlad~mlr I Totals 

n/a 

178 

Cost, $ I Cost, $ Cost, $ 
I 
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4 0  SCHEDULE 

A milestone schedule for this DO is provided below 

DATES 1 ACTIVITY 

Oct - Dec , 1995 1 Coordination and preparation of specifications 

Sept 29, 1995 

Jan, 1996 I Prepare Requsitions 

Authorization from OP 

June 7,1996 I Request USAIDIOP consent 

Feb - May, 1996 Review and approval by counterparts in Vladimir 
and Volgograd, the WB, BUG, USEA, and USAID 
Incorporation of changes in type and quantities of 
meters 

5 0 RESULTS AND CONCLUSIONS 

Results-- 

Major results of DO#18 are as follows 

July 22, 1996 

Aug 15,1996 

Nov 20,1996 

Dec 7,1996 

Jan , 1997 

Feb 28,1997 

Gas meters manufactured in America were suppl~ed, installed and made operable in the 
homes of Russians 
There are various GOST standards for gas meters in Russia The GOST standards for 
design and safety were provided by the Arner~can suppliers Some suppliers were able to 
comply wth  the GOST Standards related to installation and commissiomng of the 
meters Although American Meter Co claimed to be able to provide such GOST 
standards, they were not able to comply with the requirement of the BREI specification 
Amencan Meter Co refuses to discuss this issue any further wth  BREI Buyer Beware 

Received USAIDIOP consent 

Purchase Orders for meters executed 

Released freight forwarder to ship meters from 
u s  
Meters amve in Moscow 

Meters delivered to Volgograd and Vladimr 

DO Completion date 
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. Volgograd was able to install these meters without further input from the meter 
compames on GOST Standards 
Vladimir incurred some additional cost to obtam the necessary passports for their meters 
BREI told the administration in Vladimir to submit an invoice and BREI would evaluate 
paying these costs The admirustration was also told that BREI had planned to contact 
American Meter Co to discuss payment in the amount of $3000 for these additional 
costs However, the necessary information to proceed was never supplied to BREI by 
Vladimir 

Major conclusions are as follows 

. Russian installations can interface wth  the American meter designs (even with 
connection details in English unlts) . The WB lost interest in their loan for the gas distribution systems and in this USAID 
project This contributed to the lack of enthusiasm by Volgograd It also ellrninated one 
of the pnmary objectives of this DO, which was to provide front end support to the WB 
loan However, the project still illustrated the use of U S equipment in Russia, which 
wl l  have some effects in the long term 
The detads of requirements will vary from city to city and region to region for gas meter 
projects 
Gas meters that "fully" comply wth  GOST Standards should be purchased in Russia 
through joint ventures or companies wth  partnering agreements w th  U S suppliers 

6 0 RECOMMENDATIONS 

Recommendations are as follows 

Place penalties in contracts with American companies for equipment that does not fully 
comply with GOST Standards and is not able to be commissioned, or require the importer 
to provide the GOST certification . Continue to develop projects that use the synergy of USAID projects These have the 
greatest likelihood of success 
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Sponsored by: 
US.  Agency for International Development 

The Vlad~m~roblgaz/Brooklyn Unlon Gas Meter Project-Muruclpal Sector was developed In 
September of 1995 through February of 1996 by Vladlmlroblgaz (VOG), a natural gas 
dlstnbutlon company of Vlad~mlr Russla, and Brooklyn Unlon(BU) a natural gas and electr~c 
utll~ty of New Yorh NY USE4 IS semng as a sponsor and coordinator of the VOG/BU 
Partnershlp Program lncludlng the Metertng Project as part of the Energy Industry Partnershlp 
Prosram (EIPP) for the NIS wh~le the Un~ted States Agency for International Development 
(USAID) IS financmg and supervlslng EIPP as part of a broader humamtanan and technical a ~ d  
package In Russ~a as well as In other NIS Central and Eastern European natlons 

Fmanc~ally the Project became posslble due to grants of the World Bank (WB) to a number of 
Ruman gas utht~es to develop natural gas d~str~butlon rehabllltat~on projects In several Russlan 
cltles VOG and the C~ty  of Vlad~mlr lncluded Inltlal BU/BUG/USEA negot~atlons wlth WB took 
place In late i 994 

The Gas Metertng Project proposed bv BU and VOG was almed to mttate gas consumption 
meterlng In the resldent~al sector of the C~ty  of Vladlmlr and potentially facllltate energy 
conservation and Improve revenue collectton In the clty (see attached ~nltlal 14-step plan) 
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In September of 1995 Anthony J DiBnta, Seruor V~ce President of BU In h ~ s  letter to W~lliam 
Polen EIPP Manager of USEA outlmed the main ideas and objectives of the Project (see attached 
letter dt 09120195) 

In thls report, we will go through each step of the onginal Project Plan (from 1 to 14) and every 
bullet of the Plan to revrew the status of Project rmplementation 

DESIGN/INSAALLAlION (Steps 1-6) 

Step 1 Project Goals and Objectives 

- Gas Meterlng 
- Econom~cally Feas~ble 

- Energy Conservat~on 
- Effect on Revenue Collect~on 

The goals and objectives maintained by VOG in the fdfillment of the Project are as follows 
- to start res~dential gas consumption metenng In apartment buildings m the Ctty of 

Vladirmr and 
- to facilitate economically feasible energy conservatron and evaluate effect of the metenng 

on revenue collection 

Step 2 Meter Requirements 

- Apartment U n ~ t  Meterlng 
- Master Meterlng 
- Measure Coolung Load Only 

It was decided and maintamed by VOG in the implementation of the Project that two types of 
meters would be used In the Project apartment meters each one for a single apartment and 
master meters each one for all apartments in one entryway sub-block of an apartment budding 
Both types of meters are measunng gas stove consumption only 

Step 2A Vendor Analysis 

In late 1995 USAID selected Burns and Roe Enterprrses Inc (B&R), rts contractor In another 
equipment procurement project for Russia, as prowder of selection, purchasing and delivery of 
procured meters to VOG (as well as to another U S aid receiver In Russia -- a natural gas 

Madmwoblgaz N Broooklyn Union Gas /&as Metenng Project 2 
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distnbution company In Volgograd) 

The Arnencan Meter Company of Horsham PA (AMC) was chosen as manufacturer of meters to 
be purchased and the Processed Metals USA Inc of Feaste~ille PA, as ~ t s  vendor 

- Cost, Rehab~l~ty, Avadabd~ty, Procurement Restrlctlons 

B&R analyzed all planned requirements for the meters to be procured Cost rel~abllrty 
avallabillty and procurement restnctions analysis was completed by Burns &Roe 

- Maintenance, Warranty, Capacrty, Vendor Support 

AMC meters were chosen for delivery, and AMC does not manufacture meters of capacities less 
than 6 m3lhr (unlike, Schlumberger for example ) B&R was not able to provlde apartment meters 
of VOG-specified capaclty of 3 m3/hr The 6 m3/hr AC250 meters of AMC delwered by B&R are 
much larger In size than Schlumberger 1 6 2 5 and G4 meters 
The AC250 meters have 15 years manufacturer45 (AMC) warranty, and AL425 and 
ALlOOO meters have I year warranty The vendor has provided no warranty 

No vendor mamtenance or support was provided by AMC or the Processed Metals USA, because 
neither seller (AMC) nor vendor (Processed Metals USA) have any presence In Russla unlike 
Schlumberger for instance which has an office in St Petersburg Russia (see Step 5) 

Another requirement to utillze the meters was certlficatlon for use In Russia Although B&R 
specifications demonstrated the meters would comply w~th Russian standards for use the 
dehvered AMC meters happened not to be cert~fied for use Russ~a which created a number of 
dlfficultles and delays In implementation of the Project (see Step 4) 

Step 2B Meter Redeslgn for Russlan Cond~tlons 

All AMC meters purchased and delwered by B&R have metnc svstem scales necessary in 

accordance with Russian standards 

Step 3 Slte Selectlon/Deslgn 

It was originally planned by VOG/BU In the Project to deliber and ~nstall 432 apartment meters 
and 24 master meters 2 1 smaller size AL425 master meters and 3 larger size AL 1000 meters 
(see attached Implementation Plan -Draft) Based on the fundmg prov~ded bv WB and selected 
meters unlt pnces B&R in fact dellvered 450 apartment meters (AC250) and 22 master meters 
( 16 pcs of AL425 and 6 pcs of AL 1000) 

Madlmwoblgaz N Broooklyn Unlon Gas 11 Gas Metermg Project 3 
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Step 3 S ~ t e  Select~onIDes~gn 

It was onginally planned by VOG/BU In the Project to delwer and lnstall 432 apartment meters 
and 24 master meters 21 smaller size AL425 master meters, and 3 larger size ALlOOO meters 
(see attached Implementation Plan -Draft) Based on the fundmg prov~ded by WB and selected 
meters' untt prices, B&R in fact delivered 450 apartment meters (AC250), and 22 master meters 
(1 6 pcs of AL425, and 6 pcs of AL 1000) 

Due to unforseen delays the meters were del~vered to VOG on December 6 1996 versus March, 
or Apnl of 1996 as had been planned mitially 

Certificate of Ongln for the meters was issued by AMC on January 27 1997 and together w th  
some Meter Manuals sent by B&R to VOG on February 5 1997 

Total cost of the del~vered meters was $43 102 68 

Numbers of Meters Planned by VOG/BU for Delrvery and Delzvered by B&R 

Meter Type VOG/BU Plan B&R Dellvery 

Apartment Meters 43 2 
Master Meters 24 

- smaller size AL425 2 1 
- bigger size AL 1000 3 

Step 4 lnstallat~on 

- P ~ p e  F~ttmgs and Labor Supplies by VOG, Prefabrlcat~on of Meter Assembly 

kght  after delivery VOG placed orders on manufactunng plpe fittings for the meters wlth a local 
manufacturer and recelved the fittmgs In early February of 1997 

As none of the meters chosen were certified for use in Russia VOG found a Russian ~nstitution to 
certl@ the meters what ~t accomplished d ~ d  in Apnl of 1997 VOG placed about 10% of each 
type of meters for certification wtth the Moscow-based All-Russla R&D Institute on Metrology 

Wad~masoblgaz I/ Broooklyn Unnon Gas N Gas Meterang Project 4 
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as was required by the Institute The cert~ficatton was completed In July 1997, and VOG got 
oficlal permlsslon to use them The tested meters were returned to VOG In August 

- 10 Meter Installations Per Day 

Late dellvery and change In meter capaclty and numbers made VOG revise thetr onginal 
installation plan (see Step 3) 

Apartment Meters 

The apartment meters could not be retrofitted eastly for mstallatton tn exlsting uruts Under the 
circumstances a decis~on was made by VOG to install all apartment meters exclus~vely In new 
apartment bu~ld~ngs In the stage of complet~on of thelr construct~on instead of ~nstall~ng them In 
extstlng apartment buildings 

The need to Walt for new apartment construct~on to be completed has temporarily stalled 
installation As a result the first 120 apartment meters were ~nstalled In the first newly budt 120- 
apartment budding In Apnl of 1997 At present 24 1 apartment meters out of 450 meters are 
tnstalled In 4 new buildtngs 

As houslng constructton in the city is slow it could take an addtt~onal three months or more to 
get 3-6 new apartment buildmgs ready for meter lnstallat~on 

To run the Project as planned VOG was also to find newly budt apartment buildmgs w~th 
substandard heatmg conditions wh~ch they located after some ttme VOG analysls of techn~cal 
spectficatlons for the two buddlngs chosen showed the restdents mlght use gas stoves for dlstress 
heatmg purpose In wlnter seasons Th~s  decision by VOG would charactenze the buddmg heat 
lnsulatlon characteristics, rather than dlstnct heattng standards as or~gtnally proposed (see 
attached Letter of Anthony DlBnta for reference) 

blaster Meters 

There were no problems wlth installatton of master meters 

Vlad~mwoblgaz 11 Broooklyn U n ~ o n  Gas 11 Gas Meter~ng Project 5 
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Cornpar~son of Meter Installat~on Designs Or~gmally Planned vs Implemented 

AC250 
Apartment meters 168 
Apartment buildings 2 

Master meters - 7 
Apartment buildlngs 4 

including 

- AL425 meters - 4 
Apartment bulldmgs 1 

- AL1000 meters 3 
Apartment buddings 3 

Total # of meters 175 

Total 
meters 
to be 
~nstalled 

430* 
7-10 

22 - 
5 

16 - 
3 

6 - 
2 

452* 

........................................................................................ 

* - wlth 20 out 450 AC250 meters being used for replacement purposes 

It was proposed in the onginal plan and Anthony DiBnta's outline of the project (see 
background) that each master meter would measure gas consumption of a whole apartment 
bulldlng though based on capacities of AMC master meters to be delivered VOG decided the 
meters could only be used to measure consumption of every nser In the butldmg, i e the meters 
were to be iilstalled in every e a t p a y  sub-block of aii apaitiiieiil Gulldliig - 

Installation was started in exlstlng buildlngs on February 1 1997 

Currently 18 master meters ( 12 out of 16 AC425s and all six AL 1000s) are installed In 18 
entryways of 4 apartment buildmgs all together The last 4 AC425 master meters will be installed 
by the end of November 1997 

Vlad~rnuroblgaa N Broooklyn Unmn Gas I/ Gas Metering Project 6 



The concept to habe multl un~t/mult~-bullding apartment complexes run the Project was not 
reallzed because of the installation deslgn changes descnbed In thls Step That means the 
apartment bulldings with ~nd~v~dual  meters lnstalled are located qulte far from bulldings wlth 
master meters having the same space heatlng condltlons 

Step 5 Meter Operations 

- Handl~ng, Storage, Installat~on Pract~ces 

VOG has already purchased all necessary ~nstrumentation for meter lnstallatlon and marntenance 
To protect master meters from damages and vlolence speclal rooms for ALlOOO meters 
~nstallat~on have been des~gned and bullt In entryways of apartment bulldlngs whde AL425 
meters are belng installed In specifically des~gned and manufactured metal boxes, mounted In 
entryways (see attached photographs) 

- Callbratlon/Testlng (Vendor Support Required) 

VOG arranged competitive blddlng on purchase of meter callbration equipment and thls 
purchase is Included In the VOG budget for 1998 

- Replacement Parts (Vendor Support Required) 

4s  VOG rece~ved 450 AC250 meters Instead of 432 meters planned and as they recelved no 
manufacturer nor vendor support they declded to use about 20 AC250 meters for replacement 
purposes Addltlonally VOG can purchase spare parts from select Russlan companies that 
manufacture a close equtvalent of ACZO meters under a llcense of AMC For the master meter 
part replacements VOG will requlre a vendor support as l t  has been ment~oned In the ln~tlal 
implementation plan (see Step 2A) 

Step 6 Contractual Relations with Customers 

Apartment Meters 

\ OG developed a standard form Contract between the u t h t y  and each residential customer 
covenng nghts and responslb~l~t~es of both partles In October 1996 The contract 1s to be s~gned 
by each res~dent~al customer (apartment ownerltenant ) Ot the 24 1 apartments where meters are 
currently lnstalled only 85 contracts are slgned as the remalnmg apartments remaln vacant The 
process of contract slgnlng 1s continumg as the ownersltenants are movlng In 

Vladim~roblgaz 11 Broooklyn Union Gas I/ Gas Meter~ng Project 7 
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Master Meters 

VOG and BUG agreed that no brlllng would be done based on master meter readings 
Subsequently no contract was to be ~ssued between VOG and residential customers 

BILLING & COLLECTION OPERATIONS (Steps 7-14) 

Step 7 Meter Read~ng 

- Manual meter reading on first day of month followmg mstallation and then every 30 days 
thereafter 

- Paper-based meter reading w ~ t h  opt~ons for future automatlon (Hardware and software 
requirements for automatlon ) 

Master Meters 

Master meter readmg was started by VOG In March 1997 after ~nstallat~on of the first 6 
master meters In February They are being manually read by VOG personnel on the first day of 
every month The data 1s being manually put mto a Master Meter Readmg Ledger by a VOG 
employee who vlslts master meter locations each month 

Apartment Meters 

Utilltv personnel meter readlng was considered cost-mefficient by VOG unless a masslve 
~nstallat~on of meters In the VOG service area would be provided It is not clear now when t h s  
situation may occur 

A residential customer 1s to do meter readmg onlaround the 1 st day of every month and put the 
readlng and corresponding payment due on a coupon of a VOG-issued payment booklet ("self- 
b h g  ) He or she 1s to pay for the previous month service In the first 10 days of the current 
month (see Step 13) 

Apartment meter reading commenced November 1997 Beyond previously descnbed delays In 
the project rmplementatlon this 1s because ( 1 ) three of four apartment buddings where 24 1 
lndlv~dual meters have been installed are not yet mhabrted and (2) a Russian standard prescnbes 
ut~lity services may only be charged to res~dentlal customers after their appartment bulldlng is 
offic~ally commissioned wh~le the first 120-appartment bulldmg has only been comm~ss~oned In 
late September 1997 This means VOG 1s allowed to begin chargmg first bulldlng customers In 
November for the services provided in October 

Vlad~rn~roblgaz // Broooklyn Umon Gas // Gas Meterung Project 8 
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Step 8 Data Collection 

Master Meters 

As stated tn Step 7 all master meter readtngs are bemg manually collected In the i OG Master 
Meter Reading Ledger 

Apartment Meters 

Res~dent~al customers can choose whether to pay for their gas btlls at any of dozens of local 
branches of the Savmgs Bank of Russia or at the VOG HQ Paystat~on The patd coupons are 
bemg collected by the Bank and the Paystat~on as a pnmary data source for VOG whde the 
customers get stubs of the paid coupons for reference 

Step 9 Data Transfer 

- Manual reads del~vered to central locat~on 

Master Meters 

As stated tn steps 7 and 8 VOG employees are brmgtng all master meter readings for recordtng In 
the VOG Master Meter Readmg Ledger to the utility s HQ after vtsltlng the master meter 
locattons 

Apartment Meters 

After payments are recetved the Savings Bank of Russta and VOG HQ Paystation are sendmg the 
paid coupons to the VOG Meter Department establtshed in early 1996 for processmg and 
analvs~s and further work w~th  customers on a monthly basis 

Step 10 Data Processmg 

- PC-based system developed for data entw and processing 

Apartment Meters 

All data contamed In pa~d coupons 1s manually entered Into Meter Department personal 
computers by the Department personnel for storage and processmg on a monthly bass 

Master Meters 

Vladlmlroblgaz 11 Broooklyn U n ~ o n  Gas 11 Gas Metenng Project 9 
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All new data from the VOG Master Meter Reading Ledger IS manually entered Into the meter 
department PCs by the department personnel for storage and processing on a monthly bass 

Meter readlng data of both residentla1 and master meters is bemg processed by meter department 
personnel on a monthly basis 

Step 11 Data Analys~s 

- Data analys~s to be prowded on a monthly bass 

The purpose of the Project was to allow VOG to compare (1) gas consumption amounts and (2) 
corresponding payments charged for three groups of residenttal consumers 

- Group I -- 
- Group C -- 
- Group N -- 

apartments indiv~dually metered by appartment meters 
apartments, collect~vely metered by master meters 
non-metered households wth  pre-calculated consumption norms 
and flat rates being charged to an apartment tenant based on number of 
apartment residents and typeslnumbers of gas appl~ances installed 

In cold seasons (wrnter late fall, and early sprlng) consumers of the Groups I and C may 
potent~ally show different consumptton amounts and correspondmg payments due havmg two 
d~fferent space heating cond~t~ons (standard and substandard) whtch addit~onally creates four 
subgroups 

- Subgroups IS and CS -- consumers havmg apartments with standard heating conditions i e 
w th  better distnct heating quality and/or better bulldmg heat ~nsulat~on charactenst~cs and - 
Subgroups ISS and CSS -- consumers havmg apartments with substandard heating conditions 
I e with lesser distnct heating quahty, and/or lesser build~ng heat lnsulatlon charactenstics 

The Group N has no difference in consumptlon norms and flat rates charged in cold seasons and 
warm seasons 

Thls potentiallv yves the follow~ng 9 types of compar~son of gas consumptlon and payment 
charged 

( 1  ) Group 1 vs Group C 
(2) Group I vs Group N 
(3 )  Group C vs Group N 

Vladm~roblgaz 11 Broooklyn Umon Gas N Gas etermg Project 10 
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In cold seasons, standard heating - 
(4) Subgroup IS \ s  Subgroup CS 
(5) Subgroup IS vs Group N 
(6) Subgroup CS vs Group N 

in cold seasons substandard heatmg - 
(7) Subgroup ISS vs Subgroup CSS 
(8) Subgroup ISS vs Group N 
(9) Subgroup CSS vs Group N 

It was expected that consumers havlng thelr gas consumptlon metered would develop a more 
economc approach to gas consumption whtch might lay the groundwork for energy conservation 
In the clty Thls w11 be analyzed based on project statlsttcs to be obtained In two years of 
consumption metenng 

It was also expected that havtng developed statisttcs on metered gas consumption VOG would be 
better able to understand and forecast the uttlity gas purchase demand as well as deviation of gas 
demand correlated to  low amb~ent temperatures 

The upcoming wlnter of 1997-98 1s forecasted to be qulte severe wh~ch may provide an 
opportun~ty to see how d~stress heatmg would change consumpt~on amounts In the Subgroups 
ISSandCSSvs  SubgroupsISandCS 

Data analys~s IS to be done by the VOG Meter Department for both tvpes of meters 

Apartment Meters (Group I)  

No apartment metenng data has been collected by the meter department at thls juncture The first 
data wlll be obtatned for servlces prov~ded rn October Thts data wlll be available at the end of 
November 1997 (see Step 7) 

Master Meters (Group C) 

The Meter Department started data collection in February 1997 and has collected the data for a 
pertod of etght and a half months now Currently only one companson may be done Group C vs 
Group N I e actual consumptlon of and payment charged to the Group C versus consumption 
norms and flat rates of the Group N Prelim~nary analys~s shows master metered res~dential 
consumers (Group C) in fact use 50 percent less gas than the VOG pre-calculated 
consumption norms (Group N) (see attached Master Meters Efficiency Table) 

BUG and VOG agreed that although Group C customers would be collectively metered by master 
meters they would be bdled llke non-metered customers (Group N)  1 e they would be charged 
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flat rates as ~f they had no meters at all Th~s, unllke the case wth md~wdually metered customers 
prov~des no grounds for evaluatmg poss~ble consumpt~on-awareness-based changes In thex 
consumption trends 

Thls will make VOG capable of the following cornpansons (when Group I data 1s collected) 

- Group I vs Group C, 
Group IS vs Group CS, and 

- Group ISS vs Group CSS, 

where the Group C customers are metered, but Ignorant, and the Group I 
customers are metered and aware about ~ t ,  evaluatmg posstble consumption- 
awareness-based changes In consumptlon trends 

ed on a con 

Step 12 Customer Database Development 

- In~tially PC based 
- Customer related mformation wll be develop 

- Name, customer number 
- Address 
- Appliances 
- Consumption data 
- Payment data 
- Meter number type 
- Leak history 

The VOG Meter Department IS currently uslng 2 mterconnected personal computers whlch are 
suffic~ent for malntunlng the current customer database today VOG has plans to purchase at least 
two addltlonal PCs In the near future based on the demand forecast for residential gas meters that 
w~ll Increase wtth the l~kely hture ralse of res~dent~al gas rates (see above) 

In 1996 VOG used ~ t s  exlstlng lndustnal customer software to develop a resldentlal customer 
software Thls software IS currently based on MS-DOS The software IS now In the process of 
hrther development 

Apartment Meters (Croup I) 

The VOG res~dential customer software contalns the follow~ng customer related lnformatlon as 
planned 
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- Name customer number 
- Address 
- Appltances Installed 
- Consumptlon data 
(meter readings, readlng venficatlons and forecasted consumption) 
- Payment data 
(date of payment amount pald and method of payment) 
- Meter number, type 

Leak H~story lnformatlon has not yet been Included In the customer databaser as preciously ~t 
was marntained by the techca l  department of the utll~ty and will be connected to the customer 
database at a later stage 

VOG also added two pleces of lnformatlon to the Database 

- Number of apartment residents apartment area (m') customer pnvlleges/benefits ( ths  is 
to allow VOG to charge flat rates In case of meter repalrs or replacements accordmg to 
marntenance standards) 

Semce disconnections and servlce re-establishments 

(See attached computer screens of the Group I database) 

Master Meters (Group C) 

The meter department s customer database 1s maintaming data for each master metered collect~ve 
customer (all apartments of one entryway sub-block of an apartment bulldlng) which rncludes 

Collective customer number 
Address (street address and entryway number) 

- Appliances 
- Consumption data 

Payment data 
Meter number type 

\ OG 1s also recordmg 

Number of apartments In the e n t w a y  
- Number of apartment residents apartment s area (m') 

customer pnvllegeshenefits 
(ths to let VOG charge flat rates as 11 was planned in the Project) 
Service disconnections and servlce re-establishments 
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(See attached computer screens of the Group C database) 

Steps 12A & 12B Future Computer Requ~rements 

- Customer lnformatlon system 
- Hardware/software 

VOG 1s currently developmg ~ t s  mternal corporate computer network, wh~ch wlll allow VOG to 
avoid paper flow between departments and servlces of the company and make ~nformational 
exchange and management easler The network w~ll be completed by the end of thls year Thls 
also wll let VOG start creatlng a Customer Information System 

Expecting hrther increase In res~dential and small busmess rates VOG is considering an option of 
purchasmg ' smart" meters and managing system using prepald plastic cards The util~ty also 
foresees a growing demand of ~ t s  res~dentlal customers In meter installat~on 

VOG has plans to convert the existing Database from an MS-DOS to a Wmdows software 
environment soon 

Step 13 Customer B d h g  

Master Meters 

As it was agreed between BU and VOG Group C customers are bemg bllled like non-metered 
customers (Group N) I e they are bemg charged flat rates based on number of apartment 
res~dents (all apartments under Project have only gas stove as tt  has been agreed) 

Apartment Meters 

- Customer IS responsible for mtlal read and bdlmg computation 

As described In step 7 apartment metered customers are el~g~ble to prov~de "self-blllmg ' I e fill 
out a coupon In a VOG-~ssued payment booklet by the 10th of each month based on thelr meter 
self-read~ngs' done ontaround 1 st day of the month VOG employees are domg venficatlon on a 

regular basis (see Step 7) 

- BIN IS to be pald by customer on a monthly basw at local post ofice 
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Residentla1 customers can choose whether to pay for thetr gas bills at any of dozens of local 
branches of the Savings Bank of Russ~a or otherwise at the VOG HQ Paystatlon The bank IS to 
transfer the money pa~d to a VOG account wtth~n one week after the payment 1s completed 

- Ver~ficat~on by meter reader on a monthly bas~s 

VOG accordmg to the servlce Contract has the nght to venfL customer readmgs in case of non- 
payment or under-payment, based on data collected In the newly created VOG Customer 
Database (see Step 12) and also as part of a penodtc readings verification process 

Visiting an apartment, a VOG employee will also check w~th  the plastic seal on the gas meter 
case The seals are to be manufactured In the City of Vladimr by the end of November modeled 
after a sample plast~c seal bemg submtted to VOG by BUG in February 1996 VOG understands 
these plast~c seals will be more durable, fraud-protected and cheaper than the lead seals 
prev~ously used by VOG with already ~nstalled Russ~an-made and Schlumberger gas meters In 
stngle-famly houses since 1994 

- Delmquent accounts shut-off after one billing per~od 

VOG 1s not yet practicing delinquent accounts shut-off after one billing penod pnmanly because 
they have not yet started btll~ng the~r apartment metered customers (see Step 7) VOG IS now 
prepanng to Implement these procedures although they have not done so In the past and are 
skept~cal that these measure may not be effic~ent enough Further study of the issue IS needed 

Step 14 Collection 

No change In collecttons has yet occurred although VOG understands usmg ~ndlvtdual meters 
will decrease VOG s collections In the ln~tial stage 

CONCLUSIONS AND PROPOSALS 

1 VOG started master meter data collection ~n February 1997 
2 VOG started apartment meter data collect~on ~n October 1997 
3 October 1 1997 1s the beginrung of the expenmental data collection penod 
3 Due to the severe forcast for wtnter of 1997-98, the tnal penod can be shortened 

from the origmal two years to one year, endmg on October 1 1998 
5 Brooklyn Union as sister utility can provide help to VOG m 

(A) creatlng a more sophst~cated Customer Database when VOG is 
convertmg it from MS-DOS to Windows 
(B) creating a Customer Information System 
(C) creatlng approaches and tools of analysis of collected customer-related data 
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GAS METER PROJECT - MUNICIPAL SECTOR , 

till- 

9 Data Transfer 0 1 Project Goals and Object~ves UI 1 L 1 2 ~ 1  
Future C ~ I I ~ I U ~ I  

2 Meter Requ~re~ne~its Ln Data Processrng 

Contractual Relatrons 
w~th Custo~ners 

Data Analys~s 
7 Meter Reading 01 Meter Redesign Flexrbilrty 

for Russ~aii Cond~t~oils 

Customer Database 
Development 8 Data Collection UI 



INSTALLATION 

Objectiv 



I - Gas Metering 

- Economically Feasible 

N 

Energy Conservation 
Effe,ct on Revenue Collection 

Project Goals and Objectives 



Apartment Unit Metering 

1 2 1  / 

Master Metering 

Meter Requirements 

Measure Cooking Load Only 



Vendor Analysis 

Cost Capacity 
Reliability Vendor Support 
Maintenance Availability 
Warranty Procurement Restrictions 

Meter Redesign Flexibility for Russian Conditions 



1 Site Selection 1 Design 

$1 7,000 Proposal 

208 Apartment Units 
1 1 Master Meters 

$35,000 Proposal 

423 Apartment Units 
24 Master Meters 



Pipe Fittings and Labor Supplied by VLADIMIROBLGAZ 

Brooklyn Union to assist on initial installation 

Prefabrication of meter assembly 

10 meter installations per day 

4-6 week installation period for $17,000 Proposal 



Meter Operations 

Handling 
Storage 
Calibration I Testing * 
Installation Practices 
Replacement Parts * 
Instrumentation Procurement * 

u3 
Bs. 

* Vendor Support Required 



Contractual Relations with Customers 

Develop standard form contracts between VLADIMIROBLGAZ 
and residential consumers providing rights and responsibilities 
of both parties. ~ 



Data A 



- ..- 

Meter Reading 

- Manual meter reading on first day of month following 
installation and then every 30 days thereafter 

- Paper based with options for future automation 

Hardware and software requirements for automation 



Data Collection 

Data Transfer 

Data Processing 

Data Analysis 

Manual reads delivered to central location 
Data analysis to be provided on a monthly basis 
PC based system developed for data entry and processinl 



Customer Database Development 

- Initially PC based 

- Customer related information will be 
developed on a continuous basis 

Name, customer number 
Address 
Appliances 
Consumption data 
Payment data 
Meter number, type 
Leak history 



&pj Future Computer Requirements 

Customer information system 

Hardware / software 



Customer Billing 

1 Collection 

Customer is responsible for initial read and billing computation 

Bill is to be paid by customer on a monthly basis at local post offic 

Verification by meter reader on a monthly basis 

Delinquent accounts shut-off after one billing period 



September 2 0 ,  1995 

One MetrOTs~h Cdntar 
Brooktyn New York 11201 3851 
71 8 403 2437 
718 643 2277 Fux 

Mr W i l l  Polen 
Program Manager/New Independent States 
Unlted States Energy Association 
1620 Eye Street, NW 
Suite 900 
Washington, DC 20006 

Dear W i l l .  

At our last meeting at the World Bank in Washington, DC, you and I 
discussed the development of an operations plan for 1996 to satlsfy 
our partnership agreement w l t h  Vladimir Gas Company (VOG) My 
apologies for a delay in gettrng thls ~nformatlon to you. As 
discussed, I would put some words to paper explainlng/deflnlng what 
Brooklyn Union (BU) would be recommending and that you would then 
make use of t h l s  for purposes of developing a formal tameline plan 

Having discussed with the World Bank a potentla1 rnetermg prolect 
for Vlad imir  Gas Company, whereln the World Bank would donate 500 
meters for the proje~t, the following basically outlines the 
specif~c p r o ~ e c t  and a tuneframe for accomplishing same (assummg 
the World Bank's contribution of 500 meters for VOG) 

L 

OUTLINE 
BROOKLYN UNION/VLADIWIR PARTNERBIIIP PLANS 

@ Choose two separate multi-unlt/multi-bulldlng apartment 
complexes. 

- At one of the complexes, one of the buildings would 
have a slngle master meter i n s t a l l e d  for the 
metering of gas consumption for cook~ng of a l l  
l ~ v i n g  u n i t s  wlthrn the one buildlng An gveraue 
c o n s w t i o n  per llvlng unlt w i l l  t h e n  be c a l c u l a t e d  
and logged for future review based on the master 
meter readmgs .  



Mr Will Polen September 20, 1995 

- In a second apartment bullding in the same complex, 
vldual aas meters will be ~nstalled for each 

livlng unit wlth in  the building for the purposes of 
mdividually metering for 
cooking far each of the llving units This data 
will also be collected and logged for future use 

- In the second complex, the very same metering 
(master metering for one bullding, indivldual 
metering for the second bulldlng) will be 
accomplished and the same data collected. 

The purpose for t h i s  demonstration project taklng  p l a c e  at 
two separate complexes 1s to be able to analyze 
consumption wherein the two different complexes have major 
differences in the quality of the exlsting space heating 

One of the complexes chosen for thls prolect must have a 
quallty heatlng system In place The second aomplex's 
heating system shall be substandard (an o lder  system not 
capable of s a t i s f y i n g  t h e  heatlng requirements of the 
complex) 

By evaluating and comparing data I n  t h i s  manner Vladimir 
Gas Company will be able to determrne the following 

- Customers' consumption profile for cooking, Of those 
customers paylng the same amount, regardless of 
thelr indivldual consumption, based on an averaqe 
charse calculated aff of the master meter versus the 
customer profile of those who are bllled f o r  
consum~tlor~ based on then-  indlvldual meter 

- Secondly, by comparing the differences in 
consumption profiles between complexes, Vladimir Gae 
Company w l l l  be able to examlne customer attitudes 
and usage trends when consumers are using cooking 
appliances for dlstress (supplemental) heating. 



Mr Wlll Polen - 3 -  Septemb 

@ ~ l l  data shall be collected and evaluated over t h e  course 
of two heating seasons in order to normalize potential 
differences from one year to the next As t h ~ s  wlll then  
encompass a sprlng, summer, fall trmeframe, further 
information a s  t o  customer habrts and consumption wzll 
also become avallable 

e As to timing of thls project, I expect (assuming World 
Bank partlclpation An providing the meters) a 4-6 month 
perlod for the delivery of meters and any associated 
fittings and plplng necessary for the installatlon portion 
of t h ~ s  project, 

0 While I belleve BU has  already supplied standard 
epeclfications and drawings for the proper installatlon of 
these meters ,  w e  w ~ l l  confirm that with VOG and otherwise 
send them that information In order  that they may prepare 
thelr select crews for the installation of these meters 
A t  such time as all materials are avallable, BU would send 
two or three of ~ t s  engineers to VOG for one to two weeks 
t o  supervise, educate  VOG crews in the initial 
installations I antrclpate this to occur In March or 
April 1996 

Concurrent, or w h l l e  the rest of the meters are being 
installed, BU engineers will work wlth Vladlmlr englneero 
to develop the forms and procedures for t h e  meter reading, 
data collection and the evaluation portlon of this 
project 

e Seasonally, BU and VOG wlll communicate for purposes of 
coming to conclusions, based on the data collected, wlth  
the intent to revise forms, procedures ,  etc , a s  
necessary At the end of the two winter seasons, final 
conclusions w ~ l l  be drawn and recommendat ions for the VOG 
transition to gas metering will be made 
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Subsequent to the last visit by VOG senior executives, we 
received a letter from Mr Tarenoenko requesting a v l s i t  from 
two BU executives; Tlna Barber, Vice President-~nformation 
syetems, and Lenore Puleo, Senior Vice President-Customer 
Relations Group for purposes of  discussing and exchanging 
information in thoae two technical areas. Through your office, 
'f advxsed Vladimir Gas Company that the  timing o f  September 
1995 was not reallst~c, nor did I feel that the time was r l g h t  
for two of Buts female officers to  be visiting the  ~ladimir 
region, 

More importantly, I have continued to advise Mr, Tarensenko 
that there i0 far more value an his sending his technicians and 
officers to BU to d i s c u s s  the policies, procedures, operations 
and a c t i v i t ~ e s  of BU rather than our people g o m g  to Vladimir, 
Russia The reason far my advise is t h a t  t h e i r  
technicians/offlcers will be able t o  apeak t o  many BU employees 
and will be able to have "hands-on" experience in real time of 
the various a c t i v i t i e s  they want to learn about, understand and 
discuse. A180, very little can be gained by BU officers 
visiting VOG and only verbalizing those activities taking place 
at BU 

Based on this, BU is w i l l i n g  t o  receive VOG s t a f f ,  experts, 
and/or officere at BU at any time and we will commlt (as has 
been done in the past) whatever peoples  are necessary to  
satisfy the Vladimir p o o p l c ~  intereote, Wlthin that offer, a 
few parameters should be established BU would prefer to 
receive no more than two or three people wlth one or two 
interests at any one time and w e  would not want t o  recerve more 
than two or three groups over the caurse of the year These 
vieite should be planned some months In advance to allow BU to 
schedule the VOG visitors based on the seasonal workload6 of 
the various divisions in BU 

I expect that this information will aqsiat you in developing 
the  formal BU/VOG partnership plans for 1996, Should you have 
any questions or care to d l s c u s s  further ,  p lease  f e e l  free to 
c a l l  

sincerely, 

-"PA& 



DATE 
TIME 

RECORD OF TELEPHONE LO,\\ ERSATIOhS 

January 22, 1996 
930am 

cc D Tuckhorn 
F a  202-408-683 5 r 

FROM G Keller 
COMPANY/DEPT BRC 
Td 201-98643 13 

TO Mr Gene Fomnq kh 
COMPA~VIDEPT CISEA 
Tel 01 1-7-095 956-8253 
Fax nll-7-095-ss6 $304 

1 'I ~ntroduccd myself to hlr Fomykh and stated that ~t is mposs~ble for me to send a fax to 
Mr V l d m  I Tarasenko 

2 Mr Formnybh md~cated that it my be easier tor hlrn to forward my fau to Vladirn~rgorgas 

Burns and I?# Company & 
George Y Kellw P E 
Senror Consump Enqr~cer 
Instrumenfarion and Corrro5 



DATE 
TLblE 

RECORD OF TELEPHOhE CO~I'ERS,4TIOh5 

January 32, 1996 
S 30am 

cc D Tuckhorn 
Fax 203-408-6835 

FROM G Keller 
COWA\YIDEPT BRC 
Tel 20 1-986-4 3 13 

TO h;lr t l ~ c l m r  I Tarasenko 
C O W  4h3'rDEPT Vad~rnirgorgas 
T el 01 1 -7-0922-27 7 24 5 

Mr \ ladlmir 1 Tarasenko mdicated thar he expected ml call because Sir Kuhk called hrn 
earltcr He knew of the Volgogradgorgas 'wsh list but could not produce one of hs own 
at tfus pout 

Mr Tarasenko asked for a copy of the p r e h a r y  rqusltlon ' Gas Meters for Volgograd 
GORGAS" so that he can cons~dzr ~t 

Vr 1 arasenko ind~cated that ~t w111 be imposs~ble for bun TO call me I am to muate future 
contacts 

Most of the time ~t 1s also ~tnpowble for me to call h ~ r n  @r ~ ~ n d  a fax 



To 

Fa% 
Tel 

CC 
Fax 

CC 
Fax 

From 

Fax 
Tel 

Date 

1 

G Stuggm @ World Bank 
202-477-3285 

Attached 1s a prcltminarv rtqulsition a s  per OLU con1 erwlon\  th 5 morrnng r Srandsrd 
Edstern Tme) 

Besl reyxds 

George Keller 



~ Q U I S I T I O N  

Gas Meters for Voigograd GORGAC 

30 

10 

t 

2 
- 

- 

Dornestlc ga-c meters for pmdte  homes Amencan Jbletcr 
Company model AC-250 or equal, 5X1'4Ir capdclty 
temperature compensauon 5 psl WPIM, operating 
temperature - 30 to  40' C, ahrmnurn body, 18 mm 
ounaoohoas, prcprut~d I wI,v310J WOROALLS' L&e\ 

The meters shall have 35 months n an- after dehvery 
The meters shall h a k e  cerufitate of coutphaxewth 
GOST 8 324-78, Certdiczte of Origm Form A, and 
CenLicate of CIafery per Crr)CT R 

Dornesuc pas meters tur p a t e  hornel Imensiu~ l ider  

' h p h r a p  style gae meter, hencan Sfeter Compnny 
d e f  AL-1000 or equal 28 M3/Hr Lapacny, 2 5 psl 
\Vl%& 90 tc, 400 mm W C procab cond~tlons 
O p w u t g  temperature - 40 to + 10' C, alumnum body, 
40 mm connectmu, preprmted \ olgograd GORGAS' 
badges ~6th. send numbcr and Iogo 
The meter shall have 6 d ~ g ~ t s  plus 0 1 M' lndev 0 1 M' 
meter test dial, and bhdl be accurate to I % between 20 
and 1.00% capacrty The meter and associate firlmgs 
shall have 36  months warrant) 'after del~terv The meters 
bhall have certificate of compllan~e w t h  GOST 8 394- 
73, Certificate oi Ongm Fornl A and C crt~ficate of 
Satety as per GOST R 

( ~mpan! rnodei AL-42-  or equal 121f'R .1pa:m 
tc~npelature camprns~irrun 7 p s ~  \tTSI opcratirg 
temperature - qil 13 - -I?)- C ;11'-1m~urn hod!, 2~ I ~ I P L  

connec-tlons, prepnnttd 1 olgogrzd C i R G  AS bddgeq 
The meters s l d  hdle 36 month$ itarrann &er dellverv 

i 
The meters s M  L i v e  cemjicaw of compl~ance ~vlrh 
GOST 8 324-78, Certdicate of Ongm Form A and 
Certificate ofSdety per GOST R 

' 

I 



Turbme style gas meter, Dmci lndustnes model or 
equal, pressure and temperanire compensated (etectronlc 
corrector), 200 M~;H~  capaclty 1 7 5  pu !?'PAI, 90 p a  
process cond~tlons Operatmy temperature - 40 to + 3@ 
C alummum body, 75 mtn RF c m m m n \ ,  prepnntcd 
Volpoyad ' GORG-45' hdges with send nwiiber and 

Rotan \ t ~  le sas meter, Dresss~ -Roors model 
1 1C 17iCTR-SI or eq~a l  40 \I' I l r  capaclt! 1'5 psi 

%T\i YO to 400 mm U C prccess ~ondmons 
C)pe~mng temperalure -16 to - 40' C aluni~nuni  hod^ 
50 mm Flat Face connection5 prepnntcd Volgogmd 
GORG-4!5 ' badges v ~ t h  senal number and logo 

The meter shall have 7 d ~ g t s  plus O 0 1 ~ndcx, 0 0 1 
M3 meter test dial. and bhdll be accurate to 1% hctwccn 
20 and 100% capacity The meter and assoaate tltt~ngs 
shall have 36 months warranty after del~vcry The meters :: 

shall have cenlficate ofcompl~~nce filth GOST 8 324- 
78, C e M m t e  of Ongin, Form k, and C c d c a t a  of 
Safety as per GOST R 

logo 
The metar ,hall hair - dir~ t s  p l ~ s  ( p  Q 1 %I' rndex, O I  I 
\I' meter test dial mura skd! ~2 accurafc To l o  3 brnxter I 
f u a d  1 1)03 o iapacm The meter and assocqate htungl 
shall hhbe 36 months Rarranh hfrer dell\ erv The meters 
shall l w e  cert~ficate oi comp11mce with GOST 8 324- 
78, Cernficate of Ongm Form A and Csmficate of 
S a f q  as per GOST R 

. 

Grand Total = 
Notes 

1 All equrpnlent sopplled under thls rcqumtton must be made m USA 



lmplementat~on Plan (Draft) 

Plan Object~ves 

The objectives of this project are to study the effects of installmg meter~ng devices ~n ~dividual 
apartments in terms of improvmg the efficiency of gas consumption and to refine per capita 
consumption norms as currently established for residents of buildmgs w~th  heating systems which 
are in compliance with established standards (SmP 2 08 01-85), as well as buddings with 
substandard heatlng 

Project implementation will mvolve installation of gas meters In apartment buildings in the city of 
Vladimir Gas service to these buildings is supplied by Vladimiroblgaz via its Vladlmirgorgaz Trust 
Meters w ~ l l  be supplied by American Meter Company, with a total of 208 meters to be installed 
under option #I and 452 meters under option #2 Comljarative data wdl be obtained through 
installation of American Gas Company master meters (either 11 or 24 units, dependmg on the 
opt~on selected) In the entryways of buildings for whlch ind~vidual metering IS not planned 

- 

Municipally-owned apartment buildings were selected for inclusion in this project in view of thelr 
standard~zed construction, floor plans and number of apartments, with consideration for two 
cntena, I e central heating systems in compliance with Snip 2 08 01 -85, and those in violation of 
Snip 2 08 01 -85 

(See affachments 1 and 2) 

Gas meter installation wdl be performed by Vladim~roblgaz service personnel subsequent to 
dellvery of the aforementioned meters to Vlad~mir by Burns & Roe Commencement of gas meter 
~nstallation IS projected for a date 10 days subsequent to dellvery of meters to Wad~mir by Burns 
& Roe During this 10-day period Vladimiroblgaz will be engaged ~n preparations for installation 
(specifically, fabrication of connections that will allow installation on existing serv~ces), in 
accordance with project specifications 

(See attachments 3-8) 

Vlad~miroblgaz expects to install 7-10 gas meters per day, so that complete installion of the 
quantity of meters mdicated in option #1 would require six weeks and the quantity mdicated in 
option #2 three months 

lnforrnat~on regardmg the progress of mstallat~on will be faxed to as w11l metermg data 
subsequently collected on the bas~s of a metering data reportmg form (data to be supphed every 
30 days) 

(See attachment 9) 



Attachment #1 

Llst of Apartment Bulldmgs In Vladlrnrr Scheduled for 
lnstallat~on of Amencan Meters 

(Ident~cal Structural Deslgn) 0 Number 

Pochayevskaya, 30 
(4 entryways) 

Un~vers~tetskaya 9 
(4th entryway) 

2 

3 

60 

Total number of AC-250 meters 
Total number of AL-425 meters 

AL-425 

2nd Pochayevskly 
proyezd, 4 

191V 
Dobroselska a St 
(4 entrywaysr 

7 

Total number of AL-1000 meters 
Cost 

60 

60 

Unrvers~tetskaya 7 
(1st and 2nd 
entryways) 

Unlt 
Pr~ce, 
US$ 

AC-250 

AL-425 

140 

70 

140 

70 

66 

[S~gned] A P Botm Director, Vladlrn~rqorgaz Res~dent~al Dlstr~but~on Systems Trust 

Total 

600 

600 AL-1000 

560 

4 200 

560 

4 200 

Burldrng 
Heat~ng 
Comphance 
W ~ t h  SnlP 
2 08 01- 85 

600 

1 200 

Notes 

Not ~n 
complrance 

Not ~n 
cornpllance 

In 
compl~ance 

In 
cornpilance 

Master 
meter at 
each 
en tryway 

Room sets 

Master 
meter at 
each 
entryway 

Room sets 

Not ~n 
cornpllance 

Not ~n 
cornpllance 

Master 
meter at 
entryway 

Master 
meter at 
each 

, entryway 



Attachment t; 

Lrst of Apartment Burldrngs In Vladrrnrr Scheduled for 
lnstallatron of Amerrcan Meters 

(Identrcal Structural Des~gn) 

1 Address and 
1 Bldg Number 

Lakrna 167a (3 
entryways) 

Budd~ng 
Heatrng 
Comphance 
W ~ t h  SnlP 
2 08 01- 85 

Unrt 
Pr~ce, 
US$ 

108 1 AC-250 I 70 1 7 560 1 In cornphance 

Total 

1 800 In compliance 

1 Notes 

Room sets 

Master 
meter at 
each 
entryway 

Room sets 

Lakma 173A (4 
entryways) 

4 

5 

Master 
meter at 
each 
entryway 

Rostopch~na 
498 (4 
entryways) 

Lakma 171 B 

560 Not In 
compl~ance 

60 

60 

7 

- 

8 

Total number of AC-250 meters 432 
Total number of AL-425 meters 2 1 
Total number of AL-1000 meters 3 
Cost $34 980 

3 

10 

11 

a [Signed] A P Botm D~rector Vlad~mirgorgaz Res~dential D~str~but~on Systems Trust 

AL-425 

AC-250 

Sur~kova 24 (8 
entryways) 

Traktornaya 9 

Lakma 187A (5 
entryways) 

Lakrna 173 

Lakma 171 

140 

70 

119 

119 

75 

42 

43 

560 

4 200 

AL-425 

AC250 

AL-425 

AC-250 

AC-250 

In cornphance 

Not ~n 
cornplrance 

140 

70 

Master 
meter at 
each 
entryway 

Room sets 

140 

7 0 

70 

1 120 

8 330 

700 

2 940 

3010 

Not in 
complrance 

Not ~n 
cornplrance 

Master 
meter at 
each 
entryway 

Room sets 

Not rn 
cornplrance 

Not ~n 
cornplrance 

N o t ~ n  
compliance 

Master 
meter at 
each 
entryway 

Room sets 

Room sets 



Attach 

Report on Metermg Data From Meters Installed rn 
Vlad~mrr Under Energy Industry Partnersh~p Program 

Meter Srte 

Pochayevska 
ya, 30 
(Entryway 1) 

2nd 
Pochayevskry 
proyezd,4 
Apt 1 

-- - 

3/3/96 AC- 
250 

under SNIP 2 08 014 

In comphance 

Not In cornplrance e 
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'npw oTkn no noka, ' H a k ~ m w  : b a r r w  : Hakcnn : HTOrO 344ekr 
: c r e r r w k a  :crerrnb.a : n b r o T a  I n b r o r a  :no ~ o p u a n :  K onnaTe  : ~ q e r r w k a  
I , I I I 

knwenr 3 0 0 0 0 5  ~i N 6C33:85 
yn AAKHHA , A 171A Sfl, we 3 1  ............................................................................... 



npn o r r n  'no n o m  ndkcht4 C a k w   ham^ HTOrO ' 304ekr 
I c r e r w a  ~ c u e r u r x a  : n b r o r a  : n b r o r a  ' n o  nopwart K o n n u e  : cservwra 
I I I I I I I 

-1 I 1 - 1  I 8 -  

Knnenr 300006 Yfl CYFHYOBA,?4 
yn CYPWKOBA , A 24 i n  , k ~ , i n  ------------------------------------------------------------------------------- 

RHbapn 0 0 0 0 0 0 0 
Oeepanb 0 0 0 0 0 0 0 
Rapr 0 0 0 0 0 0 0 
Anpenb 0 0 0 0 0 0 0 
Ha* 0 0 0 0 0 0 0 
Hmnb 0 59328 0 0 0 59328 9258 
Hlpnb 0 3067: 0 0 '0930 3067: 40258 
A s r y c ~  0 50816 0 0 70930 30816 40114 
C e n r ~ d p b  0 46512 0 0 70930 46512 24418 
O k ~ ~ b p b  0 1584 0 0 70930 1584 69346 
H o ~ b p b  0 0 0 0 70930 0 0 
derabpb 0 0 0 0 70930 0 0 



:cre~rwha :cqe~rwka : nbrora : nbrora ,no uopwaw: K onnare ' cqe;srra 

tnweur 300011 Yf l  CYPHKGBA,24 
yn CYPHKOBb 
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,flpr o n n  'no n o w  : R a w c r ~  , + a k ~ ~ r  : f lawcw~ : HTOrO : 340err  
: C V ~ T ~ W ~  ' C V ~ T S I I ~ ~  : nbroTa : nbroTa no ~ o p w a i ~ :  K onnate : i r e r w a  
I 1 I , 

-4 -- I 1- 

Knwen~ 300012 Y J I  CYPHkOBA ,?4 
yn CYPHKOBL , 4 2 4  78 , ks 71 ............................................................................... 

RHBdpb 0 0 0 0 0 0 0 
teepanb 0 0 0 0 0 0 0 
 nap^ o o o o o o o 
Lnpenb 0 1) 0 0 0 0 0 
n a ~  0 0 b 0 0 0 3 
HIIH~ 0 15696 0 0 0 15696 25478 
Hrnb 0 22608 0 0 58820 22608 3h212 
Afirycr 0 22464 0 u 58820 22464 56356 
Ceti~~bpb 0 30096 0 0 58820 30096 28724 
OkrR6pb 0 1008 0 0 58820 1000 57812 
Ho~6pb 0 0 0 0 58820 0 0 
dekl6pb 0 0 0 0 58820 0 0 

K n w e ~ l  300013 Y l l  CYfHY OBA,24 
yn CYPHKOBA , 24 8n , kB 81 ----- ------------------------------------------------------------------------- 



Kndenr 30J016 Yfl M C H r 4 ,  ~ 7 3  
yn flAkHHA , 1 173 5n , w 3 1 1  ------------------------------------------------------------------------------- 



Tpecr "Bnanw~wpropra3" B nnue ynpammuero  C e ~ m ~ o s a  B M , nelicraymuero Ha o c ~ o  
BaHUH AOBepeHHOCTH NQ 2 OT 18 10 96 BbIAa~Hofi PA0 "Bnann~~po6nra3",  B aUIbHefiLLle~ nMe 
q e ~ b ~ f i  " M c ~ o J I H w T ~ J I ~ " ,  OLIHOG CTOPOHbI H rpaWaHHH ( K B ~ ~ T H ~ O C ~ ~ M ~ H K ,  CO~CTB~HHHK) 
d M O  
Anpec 
K o n ~ r e m o  npoxu~amuwx yen O ~ a n n w s a e ~ u  nnouram ~1 

Z I M ~ H Y ~ M ~ I ~ ~  B ~ l a ~ ~ b ~ e h l e ~  " A ~ o H ~ H T " ,  C npyrofi CTOpOHbI, Ha OCHOBaHHH 
a) Opnepa ~a x m o e  n o ~ e u e ~ u e  or NQ , BbmaHHoro 
6) C~ttae?.e.mb~na 0 n p a ~ e  c o 6 c r ~ e ~ ~ o c r n  OT N9 , BbUaHHOTO 
3awnormw ~ a c r o ~ u w f i  noroBop o HwxecnenyKlureM 

1 nped~ena dozosopa 
A ~ O H ~ H T  llOpyVaeT, a M C ~ O ~ H H T M ~  IlpUHUMaeT Ha c e 6 ~  OTnyCK npUpOnHOr0 ra3a H TeXHM 

Yecxoe 06crryx~sa~we ra3oBoro 060pynosa~m Ha ocHosaHnn noroBopa 
O r n y c ~  ra3a Be3 aoroBopa He npon3~onn~crr 

2 C ~ W & U O C J J ~ ~  pa6om U nopsdoic p~W?l?l06 
2 1 C T O ~ M O C T ~  p a 6 o ~  CoCTaBnReT CYMMY, WCYWCneHHYtO N 3  UeH A ~ ~ ~ C T B Y H ~ U I W X  Ha MOMeHT ITpOBt 
neHm TexHnyecxoro 06cnyxnsa~n%, a raKAte ~ a p n q o ~  yTsepmaeMbrx B ycraHosneHHoM nOpRAKe 
2 2 o n n a ~ a  3a H C ~ O J ' ~ ~ ~ O B ~ H H ~ I ~  np~pon~bl f i  ra3 npOki3BOnkiTCn A ~ O H ~ H T O M  LIO 10 YHCna MeCRuC 
cnenymuero 3a O T S ~ T H ~ I M  
2 3 O n n a ~ a  sa rexHnqecKoe O ~ C J I ~ X H B ~ H H ~  n p o u 3 ~ o n n ~ c ~  A~OHCHTOM M c ~ o J I H H T ~ J I K )  no 10 ~ n c n  
Mecfiua,Cnenpuero sa MeCRLleM,B KOTOPOM npou3~ene~o  0 6 ~ n y x n s a ~ n e  P a s ~ e p  nnam ycraHa 
BnnsaeTcR c ~ Y ~ T O M  ntinexca I I O ~ ~ ~ ~ U T ~ J I ~ C K H X  ueH 
2 4 n p n  H3MeHeHHn B YCTaHOBJIeHHOM nOPRLlKe UeH Ha n p ~ p ~ l l ~ b l f i  r83 Mc~oJXHHT~JX~M npOH3BC 
nnrcR nepepacrer A ~ O H ~ H T  0nnaqnBae-r no y ~ ~ e p w e ~ ~ o f i  Ha neHb 0nna-m ueHe 
2 5 C ~ M M ~  onnareHHarr 3a raJ 6e3 O T M ~ K H  no~a3a~nf i  CyemnKa Ha KBuTaHunn He ~ ~ C Y W T ~ I B ~ ~ T C  

K onnare B cnyyae n 3 ~ e ~ e ~ n n  ~ a p n @ a  B nepnon O T C ~ T C ~ B H R  n o ~ a 3 a ~ n j i  cqeTwKa, C Y M M ~  onnan 
A ~ O H ~ H T O M  38 f'a3 HCWiCJUeTCB no nOCJIeAHeMy XipH@)' 
2 6 O r c y ~ c r ~ n e  emeuecmsblx mnra~uni i  06 onnare 3a rm, a r a ~ a c r t o ~ a 3 a ~ n l i  cyeTwKa Ha K B ~  

TaHuHn He AaeT O C H O B ~ H U ~ ~  rn npenocraaneHm A ~ O H ~ H T Y  nbroT no onnare 3a ?a3 
3 OGmannocnzu crnopoH 

C T O ~ O H ~ ~  O ~ I I ~ Y K ) T C R  BblnOnHIITb YCnOBHR HaCTOIlUlerO AOrOBOPa HaUeXdLLIHM o 6 p a 3 0 ~  
3 1 kknon~menb 06mye-r~~ 
3 1 i O6ecne.rnsa~b 6ecnepe60G~ym nonary npnponHoro rasa A ~ O H ~ H T Y  l7epepb1~ B nonaye rd3 
nonyclcamcrr B cnyrae a~apui i~blx cnryauni Ha rasonpoeone HacrynneHws @opt-~axopw~x or 
CTORTeJXbCTB, PeMOHTa ra30BbIX ~ e ~ e i  Hnn 06opyno~a~nn a TaKAce B CJIy.laAX npeLLyCM0TpeHHbi 
n 4 3 Hamower0 noroBopa 
3 1 2 Bbln0n~RTb PeMOHT Ta30BOTO O ~ O P Y X O B D H H I ~  no BbI3OBy A6o~enra  C onna~ofi B COO- 

BeTCTBtfH C n e f i ~ ~ ~ L l I b i ~ H  PaCUeHKaMH 
3 1 3 06~Xyxki~aTb HapyXCHblfi rX3OnpOBOa U COOpyXeHMEl Ha HeM 
3 1 4 ~ P O B O ~ H T ~  nePHOIZWYeCKOe TeXHHYeCKOe O ~ ~ ~ Y X H B ~ H H ~ ,  PeMOHT H IlOBePKY I330BOrO 0 6 ~  
PyAOBaHWI B COrJIaCOBaHHble CTOPOHaMH CPOKW 

ITepc~on~r~ocrb  06cnyxn~a~ncr -pas B OAHH-rpn rona B coomxmxsnn c n p a s n n a ~ n  rexHi 
yecxoii sKcnrryaTauwn ra3osoro 060pyn0BaHWI 
3 2 A601iem 06a3yercn 
3 2 I H ~ ~ O C H H T M ~ H O  ~06luona~b r1~asnna'lnonb3oeavnn ra3oM B 6blty 
3 2 2 He nonycKaTb c ~ M O B O J I ~ H O ~ O  HapyLUekin5I COXpaHHOCTH n n o ~ 6  H 3arnyLLIeK Ha r830BOM 061 
PyAOBaHHU 
3 2 3 He npOH3BOnHTb peMOHT BAT0 CBOHMH CHnaMW 
3 2 4 0 6 e c n e ~ n ~ a r b  Mcnon~nrenm 6ecnpenIIm~eH~blk nocTyn c 8 no 22 YacoB, a B asapwff~b 
CllTyauHRX - KpyrJIOCyTOrlHO AJTR OCMOlpa PeMOHTa ra30BblX npn6opos. a TaKXe npOBepKn n 0 K  

3aHHfi Ta30BblX C Y C W U K O B  Ha OCHOBaHHU IIPeA'bRBJIeHHOTO cnyxe6~oro ynOCTOBepeHUR 
j 2 5 npn nsMeHeHHn B M H Y W H ~ I  o ~ a n n n ~ a e ~ o f i  nnouann n Konnrecrsa npoxnsamunx nnu A61 
Hem m ~ e u a e r  Mcnon~nrenrr B reqexne v e x  n~e f i  co  HA n p o m s e n e ~ ~ o r o  M ~ M ~ H ~ H ~ R  

3 2 6 C B O ~ B ~ ~ M ~ H H O  OrfJ'IaYHBaTb 3a n0CTa~JIeHHblfi ~ C I ~ O J T H H T W I ~ M  np~p0nHblG ra3 ki flpOBelIeHH( 
rexo6cnvxn~a~ne  H PeMOHT 



4 Omsemcrnse~~ocmb cmoporc 
- 4 1 3a HeBbinOJIHeHkfe nu60 H e H w e X a L l J e e  B b i n o n H e H H e  O ~ R ~ ~ T ~ J I ~ C T B  no  HaCrORLlIeM)' A O r O B O p y  

CTOPOHbI HeCyT OTBeTCrBeHHOCTb B cOOTBeTCTBHH C n&CTByEOUlHM 3aKOHOAaTeJIbCTBOM 
4 2 n p n  H e o m a r e  B yCTaHOEUIeHHble n n 2 2 w 2 3 H a c r o x r u e r o  n o r o B o p a  c p o ~ n  A ~ O H ~ H T  ynna- 
qnkam k n o n ~ n ~ e m o  n e m  B pamepe 1 n p o u e H r a  OT C ~ M M ~ I  n p o c p o q e H H o r o  n n a T e x a  3a ~ a w b l i i  

X e H b  l l p O C p O W H  

4 3 npki OTCyTCTBMH O W a T b i  B T e Y e H H e  m y X  MeCflueB CO nHA CPOKOB, yCTaHOWIeHHblX HaCTOflUMM 

n o r o B o p o M ,  nonaqa ra3a A ~ O H ~ H T ~  npexpaqamcx 
~ O B T O P H O ~  BKJIIOSeHWe ra3a OCYUICCTBJMe'TCII ~ I C ~ O J I H H T W I ~ M  3a OTAWbHy- - - 

IIOraUleHHIi 3alIOJIXeHHOCTH H OfUfaTbl  CTOMMOCTM f lOBTOPHOr0  BKIIIOqeHHA nOJlaYM 
- ---- 

4 4 3a n O n b 3 0 B a H M e  r a 3 0 M  MMHYII K l 3 0 ~ b l f i  CYeT'IWK, CaMOBOnbHyXQ I lepeCTaHOBKy M MOHTA&-LLO- 

~ O J l H H T W b H O r O  r a 3 O B O r O  o 6 0 p y n o ~ a ~ n ~  A 6 o ~ e n r  H e C m  OTBmCTBeHHOCTb B coo~~cutC?%kii't mi?- 

Tpecr "Bnann~npropras" 
6000 17, r Bnann~np ,  
yJl K ~ ~ c H o ~ H ~ M ~ H ' H ~ % ,  3 
T e n  23 60 37 

O M 0  
n a c n o p T  cepnn Nn 
BblQaH 



Master Meter Efficlency In the pertod 02/07/97 ttll09/30/97 

r penod Efficiency Efficiency Avaragt 
wth meter rubles % % 

Avarage 
leattype 

5 1  5  

50 1 



ACCOUNT NUMBER 0000 Indmtor 

Technrcal Condrtrons 

Category Descnpuon Maxlmum Regster Installbon Cataloge D~sconnecuon Umt Eqlpment 
Type Code Quanht~ Code Date Code Date Code Code 

0000 Gas Stove 0000 0000 00/00/00 0000 OO/OO/OO 0000 0000 
0000 Boiler 0000 0000 00/00/00 0000 OO/OO/OO 0000 0000 
0000 Resid Meter 0000 0000 OO/OO/OO 0000 OO/OO/OO 0000 0000 
0000 People Lwng 0000 0000 00/00/00 0000 OO/OO/OO 0000 0000 
0000 Heated Area 0000 0000 00/00/00 0000 OO/OO/OO 0000 0000 

Subs~d~es and Equ~pment Drsconnectrons 

Eqlupment D~sconnecuon Connecbon Number of Reasons Executor Executor 
Code Date Date dtsconne&ons Code 

0000 00/00/00 00/00/00 0000 Veteran 0000 



ACCOUNT NUMBER 0000 Gas Type 00 Gas Formula 00 

I Meter Readlng 

Meter Date Meter Gas Temperature Pressure Barometnc Corrosion Executor 
Readmg ~ n ~ u m p h 0 I I  Pressure Factor Code 

I Payment for Gas 

Document Number Date Amount C r d t  Debit Bass Code 
Type 

Receipt 0000 00100100 0000 0000 0000 0000 0000 
Receipt 0000 00100/00 0000 0000 0000 0000 0000 
Receipt 0000 OO/OO/OO 0000 0000 0000 0000 0000 
Receipt 0000 00100/00 0000 0000 0000 0000 0000 
Receipt 0000 OO/OO/OO 0000 0000 0000 0000 0000 
Receipt 0000 OO/OO/OO 0000 0000 0000 0000 0000 



ACCOUNT NUMBER 0000 Comments 

Gas Agmment 

Number Date Amount h d  Balance Ty~e Agreement Code 

Monthly Papent W s t e r  

Start Balance as of 0813 1/97 Calculation of End balance as of O9I3Ol97 
consumpnon bdmg consumption bilhg consumpuon bllllng 

Total 0000 0000 0000 0000 0000 0000 
y fixed norms 0000 0000 0000 0000 0000 0000 
y meter 0000 0000 0000 0000 0000 0000 
v m 0000 0000 0000 0000 0000 
~rlthout meter 0000 0000 0000 0000 0000 0000 
mnomc sa~ags 0000 0000 0000 0000 0000 0000 

Equpment code 00 Disconnect~on reason code 00 



I ACCOUNT NUMBER OWO Operator 00 Date of Last EdJhng 00/00/00 

Detruled Calculrt~on for Gas 11997 
W~thout Meter Substd) Actual Btlllng wth Fured Norm Total Total 
Meter Read% Norm s d d y  Subs~dy of ~nsumptIon Consumphon BlIIlng 

J a n w  0000 0000 0000 0000 0000 0000 0000 0000 
February 0000 0000 0000 0000 0000 0000 0000 0000 
March 0000 0000 0000 0000 0000 0000 0000 0000 
Apnl 0000 0000 0000 0000 0000 0000 0000 0000 
Ma\ 0000 0000 0000 0000 OOM) 0000 0000 0000 
June 0000 0000 0000 0000 0000 0000 0000 0000 
JdJ 0000 0000 0000 0000 0000 0000 0000 0000 
August 0000 0000 0000 0000 0000 0000 0000 0000 
September 0000 0000 0000 0000 0000 0000 0000 0000 
October 0000 0000 0000 0000 0000 0000 0000 0000 
November 0000 0000 0000 0000 0000 0000 0000 0000 
December 0000 0000 0000 0000 0000 0000 0000 0000 

I Effic~ency of Meter Use 

I Month Cublc Meters Rubles Month Cub~c Meters Rubles 

Jaw 0000 
February 0000 
March 0000 
Apnl 0000 

0000 
June 0000 

0000 September 0000 0000 
0000 August 0000 0000 
0000 September 0000 0000 
0000 October 0000 0000 
0000 November 0000 0000 
0000 December 0000 0000 



ACCOUNT NUMBER 0000 

Balance as of 1213 11% 
Customer Name OCW Servloe Terntory Number 00 Amoount Billed 
Street Address O(l00 Date of ConsI~&on 00100100 Amount Received 

Balance as of 1213 2/97 
Customer Class MWH) 
ZIP Code 0000 Phone number 0000 
Subs~dy Group Oo File Number 0000 
(d apphcable) 

BILLMG FOR CONSUMED GAS 

Dare Consumed Gas Amount Bllled Consumed Gas Amount Billed 
Month 
January 0000 0000 J ~ Y  0000 0000 IstQuarter 0000 
Februar~ 0000 0000 Au@ 0000 0000 2nd Quarter 0000 
March 0000 0000 September 0000 0000 lstHalfYear 0000 
b n l  0000 0000 October 0000 0000 3rdQuaner 0000 
& 0000 0000 November 0000 0000 4thQuaner 0000 
June 0000 0000 December 0000 0000 2nd Half Year 0000 

Balance as of 1101197 1131lled annually 0000 Pad annuall) 0000 Balance 0000 

Balance as of 0 1 K )  1 /97 1 

BILLING FOR MAINTENANCE 
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BEST AV/alf!APLE COPY 
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lnpn orkn :no noraa : Hakcns : Oati~rr : H a m w  : HTOfO : 344err 

Rlrfidpb 0 0 0 0 0 0 0 
6espanb 0 70704 0 0 153457 70704 62755 
flapr 0 107280 0 0 186040 107280 79560 
Anpenb 0 104256 0 0 186840 101?5h 62584 
tldn 0 88848 C 0 186840 88848 9799: 
Hwn b 0 59040 0 0 186840 59040 127800 
Hrnb men c/C d JO 07 0 0 0 106840 0 0 
Abrycr 0 121824 0 0 186840 121824 65016 
CerrsBpb 0 106848 10 0 I86840 106040 79992 
Okrn6pb 0 5456 0 I) 186840 5456 183384 
Ho~Bpb 0 0 0 10 186840 0 0 
berr6pb 0 0 0 0 lib840 0 0 

nneapb 0 0 
4espanb 0 73008 
Hapr 0 107248 
Aflpenb 0 98640 
Nan 0 80784 
Hwna 0 58b08 
Hlonb oran c G b S  3007 3744 
Afirycr 0 117504 
C ~ H T R ~ P ~  0 58608 
OLTR~PI, 0 10~810 
Hos6pb 0 0 
dewrbpb 0 0 

Knrewr 300002 C4 N 9626633282 
yn JIALMHA , r 1 6 7 ~  31, 3n --------------------------------------------------------.---------------------- 

Rn8apb 0 0 0 0 0 0 0 
eespanb, 0 933 0 d 157116 92736 64380 
Hapr 0 90000 0 0 176460 90000 06460 
Anpenb 0 84960 0 U 176160 84960 "1500 
Ban 0 101232 (J 0 176460 101232 75228 
H M H ~  0 68832 0 0 176460 60832 107628 
Honb 0 71280 0 0 176460 7130 1105180 
clsrycr 0 71280 0 O l764bO 71200 105180 
CeH~Rbpb 0 97344 0 0 176460 97344 49116 
O a ~ ~ b p b  0 3024 0 0 176460 3024 173436 
Hos6pb 0 10 0 0 176460 0 0 
dewr6pb 0 0 0 0 176460 0 0 



21  10 97 O T ~ E T  no H L W C A E H H ~ ~  36 r ~ 3  c r p  2 

K ~ H ~ H T  300004 CU N 6633281 
yn JlltHHA , r 1711 21, re 2fl ............................................................................... 

RHBdpb 0 0 0 0 0 0 0 
8eopanb 0 59328 0 0 126784 59328 67456 
Hapr 0 11205: 0 0 197220 112032 85188 
Anpenb 0 108864 0 0 197220 108864 8 8 3 6  
Ham 0 104256 0 0 197220 104256 92964 
H W W ~  0 147456 0 0 197220 147456 49764 
H l n  b 0 7:296 0 0 197220 73296 123924 
A r r y c r  0 7Z440 0 0 197220 73440 127780 
Cenrn6pb 0 131616 0 0 197220 131616 65604 
O k r ~ 6 p b  0 4320 U 0 197220 4320 192900 
H0R6pb 0 0 0 0 197220 0 0 
dewabpb 0 0 3 0 197220 0 0 
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UUodpb 0 0 0 0 0 0 0 
bespanb 0 0 0 0 0 0 0 
n p p ~  o o o o o o o 
Anpenb 0 0 0 0 0 0 0 
Ha* 0 0 0 0 0 0 0 
Hrnb 0 50112 0 0 0 50112 5075 
Honb 0 3 7 7 6  0 0 57090 25776 31314 
L a r y c ~  0 ?5776 0 0 57090 25776 :I314 
Cenrn6pb 0 28800 0 0 57090 28800 28290 
Owr~Bpb 0 9072 0 0 51090 907: 48018 
H o ~ C p b  0 0 0 0 57090 0 0 
dewa6pb 0 0 0 0 57090 0 0 
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tespanb 4 0 0 0 0 0 0 
fl+ r 0 0 u 0 0 0 0 
Anpenb 0 u 0 I) 0 0 0 
t l r ~  0 3 0 0 0 0 0 
Hlowb 0 18731 I )  0 0 18720 '"867 
Hdnb 0 27936  0 1) 70930 27936 4 T 9 4  
Arryc~ 0 27936 li 0 70330 27936 42994 
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