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Dear Mr Chaudhry 

Th~s letter transmrts three copies of the fmal report for the Weather~zat~on and Energy 
Serv~ce Company (ESCO) Development Project In Armenla under Dellvery Order 27 
(DO -27) The spec~fic goals/object~ves of thrs work were 1) ~dent~fy and select srtes 
for weatherrzatlon, 2) ass~st and tram ESCOs ~nterested In performrng weather~zat~on 
projects, and 3) using the tramed ESCOs, competrtrvely b ~ d  for the rmplementatron of 
the needed weatherrzat~on works 

Resource Management Assoc~ates of Mad~son, Inc (RMA) was the pr~nc~pal provrder of 
the technrcal ass~stance for thrs project Resource Management of Armenla (RMAr) 
was contracted by Burns & Roe Enterprrses, Inc (BREI) to prov~de local project support 
for s~te select~on, techn~cal spec~ficatrons, tra~nmg, and inspect~ons durmg mstallat~on 
work BREI prov~ded the procurement of some materrals and contracted w~th the 
ESCOs for ~mplementat~on The Armen~an Chapter of the Assoc~at~on of Energy 
Engmeers (ACAEE) provrded technrcal mstruction In the sk~lls needed for the ESCOs to 
~mplement weatherrzat~on work 

Three buddrngs were weathenzed In the ESCO Development Program 

Elderly House in Yerevan 
a Orphanage In Kharberd 
a Res~dent~al bu~ldrng In Charentsavan 

Achievements in engmeer~ng and construction slnce 1932 



BREI contracted with five ESCOs Contracts were awarded, based on a compet~t~ve 
b~dd~ng process, to perform the weather~zat~on at the above three facll~t~es lnstallat~on 
took place from m~d-October through m~d-December, 1997 After lnstallat~on a 
mon~tor~ng program was Installed and data obtamed for the 1997 - 1998 heatrng 
season The results were analyzed and are presented In the attached report The 
results were Impresswe The Increase In temperatures lns~de the weathenzed rooms 
were as follows 

Elderly House 8 - 10 degrees C 
Orphanage 5 - 8 degrees C 
Charentsavan 3 - 5 degrees C 

If you or other U S AID staff have any quest~ons or comments, please contact me at 
(609) 642-9693, ext 109 

Caucasus Project D~rector 

Enclosure 

c G Damellan, BREI, (Y) 
R Edelman, BREI,( NJ), wlo attch 
M Farroe, USAID, (Y) 
R Ichord, USAID, (DC), w/o attch 
D Tuckhorn, BREI, (DC) 
G Weynand, USAID, (DC) 
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The Energy Serv~ce Company (ESCO) Development Program, fhded by the U S Agency for 
Internat~onal Development (USAID), bu~lds upon USAID programs fimded in the prewous four 
years in Armerua USAD contracted wlth Burns and Roe Enterpnses (E3REI) under the Energy 
Technology-Based Semces Program to work wth exlstmg and newly forming Energy Serv~ce 
Compames (ESCOs) to enhance the~r technical and management skills (Contract 
#CCN-0002-Q-00-3 154-00, DO #27) The Delivery Order was s~gned at the end of September 
1996 and was completed June 30, 1998 BREI contracted with Resource Management 
Associates of Mad~son, Inc (RMA) to be the pnnc~pal provider of techrucal assistance for the 
program 

1 1 Program Background 

The pnnc~pal objectlve of the ESCO Development Program IS to develop pnvate sector energy 
semce compames Thls program targets the previously trained weathenzatlon workers as well as 
other mterested and qualified ~nd~vlduals andfor exlsting companies It was designed to provide 
developing pnvate sector ESCOs wtth mtroductory business management skdls and work 
expenence to enhance thelr capabiltttes wlth respect to provtdlng energy efficiency services In a 
commercial env~ronment 

A competit~ve select~on process ident~fied rune local ESCOs to participate in the program eight 
contracting firms and one ~n-country project management firm Of the mne firms, five were 
established as a d~rect result of USAID assistance, support, and tralning Weathenzation experts 
previously tramed through USAID-hnded efforts were key persons lnvolved in the formation of 
the new ESCOs The exlstmg companies also h~red some of the USAID-trained workers to take 
advantage of the skills that had been developed in prewous work 

A one-week workshop was held to provtde the ESCOs wth an onentation to baslc busmess 
management slulls Semnar top~cs Included est~matmg job costs, financial record keeping, and 
project plannlng and management The ESCOs were then given the opportunity to compettt~vely 
b ~ d  for USAID-fimded energy efficiency work 

Three sites were selected for the energy effictency work an orphanage, an elderly home, and a 
resldent~al budding that houses mostly rehgees The ESCOs were invited to bid on a total of 
seven separate bid packages at the three sltes Of the elght ESCOs identrfied, SIX partlclpated In 
the brd process, and five of the ESCOs were awarded contracts 

The work actlvlt~es were managed on a daily basis by the m-country project manager, Resource 
Management of Armema (RMAr) Thew respons~bil~t~es ~ncluded providlng technical asststance 
to the ESCOs as needed, quallty control mspectlons, program Impact assessment, and 
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coordination among the ESCO and USAID contractors All work actlv~t~es were successfi~liy 
completed on time and within budget 

An evaluation of the ESCO Development Program was conducted to assess its impacts and the 
progress made towards meeting the program's objectives The evaluation included both 
quantitative and qualitative impact assessment To determine the quantltatlve impacts, a data 
collection and analysls plan was developed, which included measurement of temperature and air 
infiltration over a spec~fied momtonng penod The qualitative impacts were detemned largely 
through surveys of the ESCOs and the occupants of the beneficiary buildmgs Results ~nclude the 
creation and development of pnvate sector ESCOs, energy savmgs, and qualitative measures such 
as enhanced comfort level for the budding occupants 

1 2 Program Results 

The ESCO Development Program's pnncipal objective of identlfjring local ESCOs and budding 
the~r capacity to provrde energy semces was successfully accomplished through both the 
workshop and the expenence of the ESCOs in performing the work Three buddings received 
extensive wndow and door weather~zatlon and new insulated door systems A greenhouse 
located at the elderly home was substantially re-glazed, allowing for expanded greenhouse 
production 

A total of ten Annenlan energy sector ent~tles took part in the Program e~ght contractors, a 
project management team, and a Non-Governmental Orgamzation (NGO) energy association 

E~ght pnvate, for-profit ESCOs responded to Program advertisements, passed the qual~fication 
screening, and were invited to partic~pate in the Program F~ve of these ESCOs actwely worked 
through to the Program's completion Four new ESCOs, compnsed largely of crew members 
from previous USAID weathenzat~on training, were created as a d~rect result of the ESCO 
Development Program 

The Annetuan Chapter of the Associat~on of Energy Engineers (ACAEE) also partic~pated in the 
ESCO Development Program Thls private sector, grassroots orgmzation prowded valuable 
support to the development, organization, and implementation of the Business Shlls Workshop 
The one-week workshop focused on developing baslc busmess dulls and Included sermnars on 
est~mat~ng costs and bid preparation, project management and scheduling, Armenlan busmess tax 
laws, and preparation of financial records Elght ESCOs were represented at the workshop In 
add~tlon to the support provided by ACAEE, RMAr provided mvaluable assistance In organizing 
the workshop and ~dentifylng expert local instructors 
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benefits reported included a decreased level of noise in the build~ngs, increased building secunty, 
and a longer usehl life for the buildmg 

The partic~pat~ng ESCOs reported increased busmess management abht~es and weathenzatlon 
expertise d~rectly resulting from their partic~patlon In the Program They also ind~cated that they 
expect to contlnue provid~ng energy efficiency servlces in the hture 

I 3 Recommendat~ons for Future Actlv~tles 

Because of Armema's continuing poor economc state, fbndmg for energy efficiency projects is 
scarce Add~t~onally, there is little awareness of the benefits resulting from energy efic~ency 
projects 

The ESCO Development Project has successfidly encouraged the start-up and development of 
pnvate sector busmesses capable of prov~ding energy efficiency and buildmg maintenance 
services To create a sustamable work env~ronment for ESCOs, beneficlanes of the work 
activltles have to become aware of the economc benefits that accrue through the energy 
efficiency and budding maintenance work activltles that these ESCOs provide Potential funding 
sources and mechamsms for the work activities need to irut~ally be developed from third-party 
resources 

It IS recommended that a demonstrat~on project be des~gned to install decentrahzed boders In 
inst~tut~onal buildings (schools/hospitals) and make other bu~ldmg improvements such as 
weathenzation The ESCOs trained under the ESCO Development Program would be used to 
perform the work 
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2 1 Background 

The Armerua Energy Service Company Development Program, funded by the U S Agency for 
International Development (USAID), is a continuation of the USAID-hnded Armenia 
Weathenzation Program, conducted in the penod of 1994-1996 USAID contracted with Burns 
and Roe Enterpnses (BREI), under the Energy Technology-Based Services Program, to work 
with existing and newly fomng Armenran ESCOs to enhance their techn~cal and management 
slulls (Contract #CCN-0002-Q-00-3 154-00, DO #27) The Delivery Order was signed at the end 
of September 1996 and has a completion date of June 30, 1998 BREI contracted with Resource 
Management Associates of Madison, Inc (Rh4A) to be the pnnclpal provider of technrcal 
assistance for the ESCO Development Program Resource Management of Armema NPC Ltd 
(RMAr) was lured to provide in-country management support for the Program 

The Armerua Weathenzation Program took place in three separate phases, roughly corresponding 
to the years 1994, 1995, and 1996 All phases of the project were managed and implemented by 
Resource Management Associates of Madlson, Inc 

The objectrve of the first phase was to demonstrate weathenzation techniques and matenals In 
a small number resrdential and munlcrpal buildings (schools and hospitals) The second phase 
focused on weathenzing buddings that were used to provide cntical services to vulnerable 
segments of the ArmenIan population, such as maternity hospitals, orphanages and schools The 
tlurd phase of the project focused on developing the busmess slulls of key personnel and malung 
weathenzatlon more cost-effectwe, with the objective of privatizing the workforce and mahng 
the weathenzatlon activity self-sustaimng 

Over forty buildings throughout Armenia were weathenzed during the three years Thls included 
five residentral buildmgs, three refugee centers, mneteen hosprtals/clinics (or portions thereof), 
one orphanage, seven schools, and five other buildings of vanous histonc or strategic importance 
RMA trained more than 120 workers in weathenzatlon and carpentry skills, including workers 
from the crtres of Yerevan, Gyumn, and Vanadzor The work included door and window repar 
and replacement, weather-stripprng, and caulhng Because of poor construction and maintenance 
practices, wmdows often required considerable rekrb~shment to reduce or eliminate thermal loss 
Matenals used for weathenzatton were either purchased locally or imported fi-om the U S 

2 2 Descrlpt~on of the ESCO Development Program 

The objectlve of the ESCO Development Program is to assist with the establrshment of pnvate 
energy servlce companies (operating in a commercial, market environment) In order to continue 
exlst~ng weathenzatron activities Its intent is to provrde a foundatron for ESCOs that will 
ultimately provide conservation and energy efficiency serwces to the industrial, commercial, and 
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wth broadly defined semces, rncluding energy effic~ency servlces such as energy audits, 
enwronrnental Improvements, weathenzation, boiler tune-ups and replacements, and electnc 
motor replacements Thls Program focuses on the busmess and management slulls of pnvate 
ESCOs capable of prowding energy efficiency semces In the future The ESCO Development 
Program builds upon the prewous US AID-funded Armeruan weathenzation Programs by 
targeting the prewously tramed crew leaders as well as other interested and otherwise-qualified 
firms 

The Program prowded techrucal ass~stance and tramng in busmess slulls and weathenzatlon 
techruques Additionally, it prowded all necessary fhdmg for installat~on labor and the 
matenals/supplies requ~red by the ESCOs to complete weathenzatlon projects Eight pnvate, for- 
profit ESCOs responded to Program advert~sements, passed the qualificat~on screemng, and were 
inwted to partxipate in the Program Five of these ESCOs actively worked through to the 

- 
Program's completion An additional local ESCO was selected to prov~de overall support for the 
ESCO Development Program A description of each of the partlclpating ESCOs is prov~ded in 
Appendix A 

Three buildings were weathenzed In the ESCO Development Program 
Elderly House ~n Yerevan 
Orphanage In Kharberd 

rn Resldent~al building In Charentsavan 
Profiles for each bu~ldmg, energy use data, and a breakdown of the weathenzation costs are 
contamed In Append~x B 

The work activltles fall into three general categones window and door weathenzatlon, door 
replacement, and greenhouse repair The weathenzatlon and door replacement activities were 
performed at all three sites The greenhouse 1s located on the grounds of the Elderly House 

The window and door weathenzation work ~ncluded the following elements 
CauIlung 
Weatherstnpping 
Replacing misslng glass in windows 
Replacing nussing glass holder wood stnp m windows 
Filling gaps between window frame and wall 
Replacmg nusslng hardware on wndows and doors 

The door replacement activity included the follow~ng components 
Installing new insulated doors 
Installing new locks and closures 
Weatherstnppmg 

rn Caullung 
The greenhouse repairs ~ncluded the followng activities 

Repairs to metal framework and rust removal 
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The greenhouse repairs included the following activities 
a Repairs to metal framework and rust removal 
a Replacing missing and broken glass in greenhouse 
a Painting metal elements in greenhouse 

The general condition of the windows In all the buildings was very bad, as a result of little or no 
maintenance for many years Gaps between the wndow sash and frame were between 5 and 
9 mm, and as much as 3 to 15 mm between the wmdow frame and wall The size of the gaps 
between the door sash and frame were between 5 and 12 mm, and those between the door frame 
and the wall were from 5 to 10 mrn All of the wndows were designed to be double-glazed, but 
90% of them had only one pane of glass The fit of the windows and doors was also poor because 
of mssing hardware The doors requlnng replacement were either msslng or in extremely poor 
condition, panels, glass, and hardware were mssing, and the doors d ~ d  not close properly 

The general condition of the glass and metal frames in the weathenzed greenhouse was very bad, 
as a result of no maintenance for many years The size of the gap between the metal fi-ame and 
glass was between 10 and 17 mm Eighty percent of the glass was missing or broken The metd 
framework of the greenhouse was rusty, making the environment hazardous to staff and 
detnmental to plants 

The Program beneficlanes fall into several groups 
a Administrators and employees who work in the weathenzed buildmgs 
e Recipients of services provided in the buildings (orphans, elderly, refkgees) 
e Mun~cipalities/building administrators who experience lower energy costs 

Energy Serwce Compames 
a Employees of the ESCOs 
0 Vendors of products purchased for the project 

2 3 Purpose of the Impact Assessment 

The purpose of the impact assessment is to determine the effectiveness in which the Program met 
the ESCO Development Programs objectives, and to [dent15 and evaluate any additional impacts 
and benefits 

The Program sponsor (USAID), the recipient (Government of Armema), and the direct 
beneficianes who have been involved in the Program all have an interest in the impacts Other 
finding agencles that are considering programs of a similar type will also find the results 
interesting and usefil in designing additional programs In Armema and other locations with simlar 
problems 
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The specrfic evaluation objectives are as follows 
Assess the Program results In terms of establlshlng pnvate sector ESCOs 
Assess the benefits to the ESCOs partlcrpatlng in the Program 
Assess the lkelihood of kture work opportunitres for ESCOs ~n Armenla 
Estlmate the quantitative results of the weathenzatron work done on the bulldlngs 

rn Measure qualitatrve impacts of the Program by surveying the project beneficlanes 
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The impacts of the ESCO development project are both quantltatlve and qualitative whch requlre 
different measurement techmques To estimate the quantltatlve ~mpacts, a data collectlon and 
analysis plan was developed First, as the potential work sltes were ~dentified, background energy 
use and other information was obtamed from the buildmg admmstrators Buildmg energy audlts 
were conducted, and energy savlng work opporturuties ldent~fied Cost est~mates and payback 
analysls of each activlty were performed and the work activities were pnontized, based on the 
calculations 

Data collectlon was done over the wnter of 1997-98 Data loggers were used to record the 
temperature differences between weathenzed and control rooms at each of the locations 
Temperature was logged on an hourly basls, twenty-four hours per day A r  infiltration 
measurements were recorded twce a day in both the weathenzed and control rooms The data 
was used to determme the increase in average room temperature, measure the heat loss reduction, 
and calculate energy savlngs and payback perlods of Implemented energy efficiency measures 
Data collection was the responslbihty of RMAr, the local project management ESCO 

To measure the qualttatlve ~rnpacts, surveys were developed for different project beneficia~y 
groups to detemne impacts beyond energy savlngs These beneficlanes included the ESCOs and 
the occupants of the weathenzed bulldings The surveys are lncluded as Appendlx C Surveys 
were field tested on a small number of persons in the target group and revised, based on thelr 
responses Responses to the surveys were complled and analyzed by staff of the RMA and RMAr 
ofices 
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Each of the specific evaluation objectives that were utllized In assessmg impacts are d~scussed 
below 

4 1 Impact on Establrshing Prwate Sector ESCOs 

The ESCO Development Program's principal objective of 1dentlfLing and bulldlng the capaclty of 
local ESCOs to provide energy serwces was successfully achleved Elght ESCOs were identified 
through advertislng and screened as qualified to participate in the Program Fwe of these ESCOs 
actively worked through to the project completion Four of the five ESCOs were newly created as 
a direct result of the ESCO Development Program, largely from crews that had been truned in the 
prevlous weathenzation work One additional ESCO, Resource Management of Armenia (RMAr) 
was established In 1996 as a direct result of the USAID assistance RMAr was founded by the 
local senior management team for past USAID-funded weathenzatlon activities RMAr was 
subcontracted to act as the in-country Program Manager and to provide technlcal assistance and 
logistical support for the ESCO Development Program 

The Armenian Chapter of the Association of Energy Engineers (ACME), a recently formed 
energy professionals' trade association, also participated in the ESCO Development Program 
This organlzatlon prov~ded valuable support to the development, organization, and 
implementation of the Busmess Skllls Workshop ACAEE's comments on the training program 
are provided in Appendix D 

4 2 Impacts on ESCO Busmesses 

A senes of survey questions were developed to deterrmne the ESCOs7 perceptions of the 
Program's impacts on their busmesses For the majonty of the ESCOs, participating in ths  
Program represented a first busrness expenence according to a competitlve market situation In 
the Program, the ESCOs were given the opportunity to respond to competitive sol~citat~on, and 
conducted dellberate contract negot~atlons The ESCOs were unarumous In their opinlon that the 
Program positively increased their professlonallsm Specific areas in whlch improved slull levels 
were Indicated include an Increased level of business management abilities and an increased level 
of weathenzatlon expertise Ths increased level of expert~se resulted from the business 
management tralnmg seminars and the add~t~onal work opportunltles the Program hnded The 
process that allowed the ESCOS to immed~ately apply the slulls taught dunng the workshop in the 
course of prepanng bid estimates and submss~ons and in the implementation of work act~vlties 
enhanced the Program's impact 
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compensatlon The Program prov~ded RMAr with valuable project management expenence 
RMAr prepared the lnltlal energy aud~ts, ass~sted in the tralrung seminars, mspected all work 
act~wtles, prov~ded ongolng technical assistance to the ESCOs, Implemented the momtonng 
program, and prov~ded essential Program coordination 

4 3 The Future of ESCOs in Armenia 

A senes of quest~ons were developed to deterrmne the ESCOs' percept~ons of the hture 
prospects for ESCOs in Armerua The responses posit~vely indicate that the ESCOs belleve they 
will be able to provide ESCO semces in the future and that there is the beglnmng of a market for 
their servlces However, there is general agreement that there needs to be contmued Government 
of Armema (GOA) and donor agency support to encourage the ~mplementation of energy-sawng 
work act~vlties Tahng Into cons~deratlon the overall depressed state of the economy In Armerua, 
thls could lead to the conclusion that contmued support for ESCO-related work activ~ties will be 
requ~red lf the ESCOs are to be actwe in the fbture 

The ESCOs suggested SIX ways to Increase the market for weathenzatlon servlces 

1 Reduce the cost of weathenzat~on by uslng local raw matenals to manufacture 
weathenzation matenals In Armerua, and Increase the avallab~hty of Imported matenals of 
acceptable pnce and qual~ty 

2 Orgaruze and Implement promot~onal campaigns, utlllzing TV, radlo, and newspapers 

3 Orgamze tralning seminars and courses to encourage energy-savlng decis~ons 

4 Create a centralized database to collect requests for weatherization services, and match 
them wlth the appropnate ESCOs 

5 Focus fbture actiwtles on heating systems 

6 Contlnue donor agency and GOA support for energy effic~ency projects 

4 4 Est~rnated Energy Savings and Impacts on the Buildings 

Quantltat~ve Results 

To estlmate the quantltatlve Impacts of the weathenzatlon work, a data collectton and analysls 
plan was developed Data collection was performed over the winter of 1997-98 Every hour, data 
loggers recorded the temperature differences between the weathenzed and control rooms at each 
of the locat~ons h r  ~nfiltratlon was measured twce a day m both the weathenzed and control 
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rooms The data was used to determine the Increase in average room temperature, the heat loss 
reduction, and the energy savings and payback penods of the implemented energy efficiency 
measures 

The following paragraphs present information related to the quantltatlve assessment actlvity 
Data IS presented for the three weathenzed facilltles and is followed by graphical representat~ons 
of the weatherization Impacts Payback calculations are presented in Appendix E 

Elderly House m Yerevan 

Building Charactenstlcs 
- Constructed in 1984 concrete block wth tufa plates 
- 4 floors / 155 rooms (104 resident rooms, 5 1 adnurustratwe and medical service rooms) 
- Operating capacity - 185 residents 
- Boller house shut down in 1992 Heatlng sources are electrlc and kerosene stoves 

Quantitative Results 
Actual 
- Temperature in weatherized rooms is hlgher by 8" - 10°C 
- Heat losses from infiltration at wndows were reduced by 9 1 8 % 
- Monitonng penod = 150 heating days 
Theoretical 
- Energy savings for monitoring penod = 536 5 milhon BTUs 
- Cost savlng for monitonng penod = $ 7,798 
- Payback penod = 570 heatlng days 

Figures 4 1 graphically depicts the temperature of the outside air, weathenzed rooms, and non- 
weathenzed rooms at the Elderly House dunng the morutonng penod F~gure 4 2 shows the 
difference In calculated heat losses between weathenzed and non-weatherized rooms 

Resource Management Assoc~ates of Madison Inc Page 11 



$ Temperature WleasuremeWs In Elderly House for Monrtormg Perloci 
I-" 

Date 
I -OC, Outside -oC, lnsde weatherized a, lnsde non weather~zed I 

Heat Losses from Weatherized and Non Weathenzed windows 
kW l Day 

Data 
Elderly Heat Losses non w eatherned 

Elderly Heat Losses w eather~zed 



Orphanage in Kharberd 

Buildmg Charactenstics 
- Constructed In 1984 concrete block wth tufa plates 
- 4 floors / 45 rooms (1 5 resident rooms, 12 adrmrustrat~ve rooms, 1 8 medlcal semce 
rooms ) 
- Operating capaclty - 185 residents 
- Boller house shut down tn 1992 Heatmg sources are electnc stoves 

Quantitative Results 
Actual 
- Temperature m weathenzed rooms 1s hgher by 5" - 8 "C 
- Heat losses from ~nfiltratlon at wndows were reduced by 90 3 % 
- Monltonng penod = 150 heatlng days 
Theoret~cal 
- Energy savlng for mon~tonng penod = 457 5 mll~on BTUs 
- Cost savlng for morutonng penod = $6,650 
- Payback per~od = 675 heatmg days 

Fzgures 4 3 graphcally depicts the temperature of the outs~de alr, weathenzed rooms, and non- 
weathenzed rooms at the Kharberd Orphanage dunng the monitonng perlod F~gure 4 4 shows 
the difference In calculated heat losses between weathenzed and non-weathenzed rooms 
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Temperature Measurements an Orphanage for 
M onltorngsg Period 

oC, Outs~de -oC, lns~de weather~zed --oC, lns~de non weather~zed I 

H e a t  L o s s e s  from w ~ n d o w s  

D a t a  



Resrdentral Burldrng in Charen tsavan 

Burldlng Charactenstrcs 
- Constructed In 1982 concrete block 
- 9 floors / 36 apartments 
- Operatrng capaclty = 72 farnrlres 
- Heatrig system backed up by EC -TACIS wrth the rnstallatron of gas-bumng borler wlth 
total capacrty of 600 kW 

F~gures 4 5 graphrcally deprcts the temperature of the outsrde ar ,  weathenzed rooms, and non- 
weathenzed rooms at the resrdentral bu~ldmg rn Charentsavan dunng the motutonng penod 
Fzgure 4 6 shows the d~fference rn calculated heat losses between weathenzed and non- 
weathenzed rooms 
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4 5 Qual~tat~ve Program Results 

To measure the qual~tat~ve ~mpacts of the weathenzat~on work surveys were developed for 
d~fferent project beneficiary groups to deterrmne ~mpacts beyond energy savmgs The surveys are 
~ncluded In Append~x C Surveys were field tested on a small sample and rev~sed, based on the~r 
responses Responses to the surveys were compded and analyzed by the staff of the RMA and 
RMAr offices 

A senes of quest~ons was developed to detemne the ESCOs' perceptions of the lmpact of the 
work act~vltles on the bu~ld~ngs The survey responses strongly ~nd~cate that the work act~v~ties 
successhlly resulted In an mcreased level of energy effic~ency, reduced bu~ldmg energy and 
mamtenance costs, and mcreased comfort levels for the buddmgs' users Other benefits reported 
include a decreased level of no~se In the buddmgs, increased bu~ld~ng secunty, and a longer usefbl 
hfe for the bu~ldmg The ESCOs responded that the average payback for the Installed energy 
effic~ency measures IS est~mated to be two to three years 

The customer sat~sfact~on responses were obtamed by conductmg a survey of selected budding 
users Fwe bu~ld~ng res~dents and SIX bu~ld~ng workers were surveyed The responses were 
unammously positwe rn all regards A majonty of those surveyed belleve the most Important 
lmpact of the weathenzat~on work was In savlng energy A majonty also belleve that the work 
has resulted In the followmg benefits 

Reduced nolse and dust levels made the budding 
Increased level of budding secunty 
H~gh qual~ty of mater~als and workmanshlp 

The respondents also ind~cated that add~t~onal energy effic~ency work would result In mcreased 
energy effic~ency In the bu~ldmgs A teacher from the orphanage and a res~dent of the Elderly 
House both commented that the weathenzat~on resulted In better health 
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In response to a formal survey, the ESCOs participating m ths program provided additional 
insights into the perceived future of ESCO activity and their suggestions for enhancing the 
success of their operatmons Some of the responses are presented below 

What are your suggest~ons for ancreasmg the market for weatherlzatnon serv1ces9 

Orgame and mmplement advertwng campagns (TV, rad~o, newspaper) 
Manufacture weathenzatlon matenals in Armerua 
Use local raw matenals to produce weathenzation materials 
Promote availab~lity of matenals of acceptable pnce and quahty 
Information dissermnation by the Mrustry of Energy (MOE) and GOA 
Contmnue of weathenzation projects in cooperation wth donor agencies and MOE 
Create agency to collect requests (fiom populat~on of RA) for weathenzation work and 
match them mth appropnate ESCOs 
Promote a program targeted to dlstnct heating system upgrades 

Please provide any suggest~ons you have to improve the ESCO Development Program 

a Focus more attention on heat source upgrades 
@ Create a base for adequate matenals (weathenzation) production 
e Cooperate wmth other ESCOs expenence exchange, presentation of information about 

~mplemented work 
e Orgaruze training semmars and courses for personnel to adopt energy savings declsmons in 

different branches of the energy sector 
0 Develop scope of work for the future, ~ncluding lighterung system upgrades and other 

energy-savmng technology installation 

What would have made your job easler9 

rn Prepayment following award of contract for matenal procurement 
9 Techmcal training in the installation of new weathenzation matenals 
a Modern equipment Purchase of hgh-quality tools, equipment, and instruments 
@ Identification of a market for work 
a Provision of some market mncentives 
e Informational matenals concerning fore~gn expenence in slmilar projects 

What was the biggest problem you had in domg the work9 

a Some difficulties in installing new weatherstnpping 
e Some of the work had to be performed dunng cold weather 
e Delays in matenal delivenes 
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rn Delays ~n payments for s e ~ c e s  
Locatmg sources for local matenals to meet project spec~ficat~on requ~rements 

rn Grantmg of cred~t for the purchase of tools and matenals to begin the project 

Please share any general comments about the ESCO Development Program 

rn Pay more attention to advertrsement methods and publ~cmng of effect~ve weathenzat~on 
projects 
We performed good qual~ty work 
It IS necessary to continue such lund of projects usmg our expenence 
Overall, the program served as an ~mportant st~mulus 
Thts program asslsts ESCOs to have a better understandmg of market relat~ons, to survlve 
in d~fficult economc cond~t~ons, to create workmg places for hrther development of 
equipment and technologies in local cond~t~ons 
Program IS ~mportant and usehl It IS necessary to contmue such programs or develop 
slmilar projects In the hture 
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6 RECOMMENDATIONS FOR FUTURE ACTIVITES 

Developing a small number of energy efficiency demonstration projects, while promoting the 
awareness wthm the financial community to support bankable energy projects, would provide 
valuable expenence to nurture and accelerate the sustamabllity of ESCOs 

Bulldmgs that serve the public m Armerua, such as schools, hosp~tals, orphanages, and elderly 
homes, share many simlar charactenst~cs Many of these buildings were constructed dunng the 
penod of 1960-80 The deslgn of both the bulldmg construction and the u t ~ l ~ t ~ e s  semng the 
bulldlngs are generally one of three or four types, repeated throughout Armenla Thus, any 
successfUl demonstration project would be hghly repl~cable 

Very l~ttle fhding has been avadable for basic public building maintenance As a result, most of 
the buddings are in extreme disrepair Wlndows and door are broken and msslng, and electncal 
systems have been overloaded and burned out 

Most of the affected buildings had been served by dlstnct heating systems @HS) The 
unavailability of he1 sources and the detenorated condition of the vanous DHS has forced most 
end-users to use alternative heating systems such as kerosene or electncity The use of kerosene 
space heaters presents senous health, safety, and distnbution problems USAID is currently 
provldlng kerosene to the publlc schools The installation of decentralized gas-fired bo~lers in the 
schools would elimnate the need for kerosene and provlde a more efficient heating system wth 
fewer negative environmental impacts 

Dunng the wlnter months, space heating provldes warmth in only a few rooms of each building, 
often resulting in burst water and sewer pipes Insufficient heating also causes hrther structural 
and utility system (I e , water, electncity) damage Proper repairs and maintenance wlll halt 
bulldlng detenorat~on which makes the bulldings unusable, thus preventing the loss of many basic 
public services and avo~ding what will ultimately be heavy expenditures to replace the buildings 

A demonstration project could (1) provide hrther support to USAID-fostered ESCOs, (2) 
elimnate public school dependence on kerosene for heat, and (3) decrease overall energy 
consumption A demonstration would be easily repi~cable glven the numerous slmilar types of 
buildings In Armewa The result~ng energy and monetary savmgs would likely convlnce the GOA 
to work toward installation of decentralized boilers in public buildmgs A demonstrat~on project, 
utilizing the ESCOS trained under the ESCO Development Program, would install boilers and 
perform weathenzatlon and other necessary building mamtenance, resulting in complementary 
benefits related to many USAID objectives 
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Appendix A 
Descript~on of Participating ESCOs 



L ~ s t  of ESCOs Parhc~pabng In the USAID-funded 
Energy Serv~ce Company Development Program 

RMAr 
Representahve Mr Vahe Meldcyan, Acung President 
Contact lnformahon phone 27-75-3 1 and (82 l)40-38-80 

Fax 277531 
E-ma11 Rma@amnco com 

Chartered and reg~stered In 1996 
Status Not-for-profit pnvate company Ltd S e ~ c e s  and Capablllhes include 

Project Management 
All types of Energy S e ~ c e  Contrachng 

Type of prev~ous works 
- Energy aul ts  (Hospitals, Schools Industrial and power plants) - Des~gn and equrpment 
speclficahon 
- Equ~pment procurement locally and impomng ( Honeywell, Johnson Control, Fisher - 
Rosemount Chisel, Modem Eqmpment) 
- Trzllnrng of local specialist 
- Energy efficiency in the bulldlngs ( Weathenzatlon Boiler installahon/rehabll~tahon Tune up) 
- General construchon work and remodellng - Monltonng 

MICROCLIMATE 
Charman Kamo Karapetyan 

1 Zaklan St 
phone 56-58-50 

Pnvate, for-profit company 
Iruhally registered in 1996 in anhapahon of pamc~pahng In the ESCO Development Project 

Types of prevlous work experience 

General bulllng repam and rehabilltabon energy deslgn semces,weathenzahon, lnsulahon, 
manufacture of doors and wndows baler repalrs and installatron, renewable energy research 
and stules electrical repalrs 

Addlhonal note 
A crew of USAID-mned weathenzatlon workers were hlred to do the weathenzahon work 

T~gran Oganessian 
12 Kasyan St 
phone 27-70-49 

Pnvate for-profit company 
Inlhally chartered in August 1997 in antlcipatlon of partlclpahng In the ESCO Development Project 

Types of prewous work experiences 

Weathenzatlon ~nsulahon, general bulldlng repam and rehabllltahon 



A d d h o d  notes 
VN 1s a new company formed from USAID- trarned weathenzatron workers 

ECOTEAM 
Chaurman Artashes Sarkissran 

33a Moskovarn St 
phone 53-01-23 

Non-Governmental Orgmzahon 
Iruhally chartered rn 1995 

Types of prewous work actImhes 
Wnhng a busrness plan for a small Hydropower stahon (HPS) Feasrbrlrty study for an HPS 
Updahng of a database for renewable energy sources 

Addhonal notes 
ECOTEAM sought partmpahon In the ESCO Development Project p n m l y  to drverslfy ~ t s  slulls and 
earn Income They have hrred an USAID- trarned weathenzahon crew to ~mplement the work Member 
of the local AEE Chapter ECOTEAM has establrshed a for-profit subsrdrary enterpnse that wll be the 
busrness enhty to perform the work under th~s  program 

SOL 
Chnrman Azat Sakanran 

1 Teryan St 
phone 22-2 1-83 

Pnvate, for-profit company 
Inrfially chartered rn February 1997 rn antrcrpatron of pamcrpatmg In the ESCO Development Project 

Types of prewous work achmhes 
Numerous repair and rehabllrtatron projects under the UNHCR programs such as roofing 
weathenzatron water and sewer, archrtectural des~gn, electrical and baler repardrnstallahon 

TSAIG Co Ltd 
Chalnnan Levon Vartanran 

113 P Buzand St 
phone 56-70-25 

Pnvate, for-profit company 
Inmally chartered in 1995 

Types of prevlous work actmhes 
Door and wndow reparrs 
Thermal and sound rnsulatron 
Installabon of suspended cerllngs 
Heabng equipment installahon 

Addlhonal notes 
TSAIG had hrred several USAID-trained weathenzahon workers for one of thelr work crews for projects 
other than the ESCO Development Program and wll make use of t h s  crew to perform weatherization 
work 



Comfort 
Chrurman Robert Adman  

5 Marganan St 
phone 34-70-49 

Not regstered as of Intermew date 

Type of prewous work expenences 
Weathenzatlon, lnsulahon, and general construchon repam 

Addhonal note Thu company IS to be formed enhrely of USAID- m n e d  weathenzatlon worker 

Major Cllents served USAID, UNHCR, EC-TACIS, MINISTRY of Energy, Educauon Health Care 

Memberstup AEE Armeruan Chapter member 

CESCO Ltd 
Chrman Mamn M~nass~an 

Manukonlants St 
phone 62-68-79 

Pnvate, for-profit company 
Iruhally regstered In 1995 

Type of prewous work expenences 
Energy audlts new boller ~nstallahon boiler tune-ups lnsulahon of plpes, electrical repam 

Adatlonal note Member of the local AEE Chapter 

Oktan 
C h n n a n  Aruturuan Levon 

10 Khachatryan St 
ph0~53-49-90  

Pnvate, for-profit company 
Regstrahon date unknown 

Type of prewous work expenences 
Weathenzahon, lnsulabon renovahon roofing, and waterisewer repam 

Addlhonal note 
A crew of USAID-trained workers were hired to implement the weathenzahon work 



Appendix B 
Work Site and Energy Usage Descr~pt~ons 



Contract Amounts for the 
ESCO Development Program Work Actrvltles 

Yerevan Orphanage In Kharberd 

Weathemahon of wndows and doors performed by Mmocl~mate and Ecoteam 
Contract amount $30 081 86 

Charentsevan Housmg Complex 

Weathenzat~on of w~ndows and doors performed by SOL 
Contract amount $17,000 

Elderly Housmg In Akhtanak Village 

Weathenzauon of wndows and doors performed by VN and TSAIG 
Contact amohts $29 664 

Greenhouse r e p r  performed by VN 
Contract amount $16 837 

All three s~tes 

New door installation performed by Mcrochmate 
Contract amount $22,03 1 

Total amount of all contracts $115,613 86 



Elderly Housmg in Akhtanak Village 

The Akhtanak Elderly House is located in Akhtanak V~llage in the southern part of Yerevan The elderly 
house serves as a res~denhal-nursing complex for 185 elderly persons many of who expenence phys~cal 
dsablllhes The site 1s a complex of four bulldmgs connected to each other by comdors Three of the 
four buildmgs are three stones and each bu~ldmg contams hrty-five apartments The other bullding 1s a 
two-story adnurustrahon bu~l lng  

The land surroundmg the main bu~ldmg also ~ncludes a freestand~ng church, two greenhouses, and barns 
A project neanng complehon at the hme of inspecuon was the rehab~l~tauon of an adchonal res~denhal 
bulldmg by UNHCR The slte was recommended for mclus~on m the ESCO Development Program m part 
because the buldmg 1s In reasonable conhhon and is of common deslgn and construcuon, the buldmg 1s 
hghly uhllzed by ~ t s  occupants, other donor agencles have been actrvely mvolved at the slte, and past 
expenence Indicates that weathenzahon wll  be cost-effechve 

w o n  of the wndows and doors revealed that many &d not close properly and had large gaps and a 
substanhal amount of broken or mlsslng glass The energy auht eshmated a cost of $28 560 and a 
payback (based on using electnc~ty for heat) of 3 04 years and eshmated 284 500 kwh savlngs/heahng 
season Given the large quanhty of wndows and doors to weathenze and the necessity of complehng the 
work pnor to the k g l m n g  of the heahng season, the work was split Into two separate IFBs and awards 
gwen to two separate firms 

Of the facility's 3 1 entrance doors e~ght were In bad condihon Replacing these doors wth energy- 
efficrent durable doors would increase the comfort level of hallways and the doorways lealng to the 
occupants apartments by decreas~ng conductive heat losses and reducmg a r  lnfiltrahon The energy audlt 
estimated a cost of $4,960 for e~ght doors and a payback of 3 97 years, and estmated 35 128 kwh/ 
savlngdheahng season These eight doors along wth fifteen other doors at the other two sltes were 
rncluded as a single IFB package 

The greenhouse is located behind the m n  res~denhal buildmg It 1s uhlized by the Elderly House to 
grow vegetables for the resident's consumption Repzunng the greenhouse would allow a s~gruficantly 
longer growng season, resulting In considerable savings to the orphanage slnce they would not have to 
purchase the vegetables In the marketplace The dimensions of the greenhouse are 80m x 14m x 5m The 
total surface area of glass 1s 1,530 sq m Approximately 700 sq m of glass needed to be replaced The 
au&t eshmated the cost of repairs at $9,500 The annual savlngs In producmg the~r own vegetables 1s 
eshmated at $20 000 therefore the repalr project would realize a simple payback in less than half a year 



AKHTANAK VILLAGE ELDERLY HOUSE Energy Use Survey 

1 Number of apartments - 104 resident~al 20 medical service rooms 
31 adm office rooms 

2 How many occupants In each apartment - 2-3 elders 
3 What is h m n g  energy source (example - electricrty kerosene wood 

d~esel) - rnamly eiednclty rarely kerosene 
4 How many hours per day the apartments are heated - 24 
5 What is the average energy consumption per heating season - 250000 kwh 
6 What IS the average Inside temperature in apartments durlng the 

heating season - 13 - 14 OC 
7 What IS the average inside temperature in apartments dunng the 

summer season - 34 - 35 OC 
8 What IS your average electncrty consumptton per months Dec - 56 000 kwh Jan - 58 000 kwh Feb - 74 000 kWh Mar - 
68 000 kwh Apr 6 1  000 kwh May - 35 000 kwh Oct -43 000 kwh Nov 4 5  000 W h  
9 What energy is used for cooking - electricrty 
10 How many hours per day you use energy for cookmg - 18 h 
11 How do you prepare hot water - by hand made electric heaters 
12 How many light bulbs there are in the bullding - 600 
13 How many hours per day the follacvlng appliances are In use - 
N - 12 refrigerator - 24 washing machine - 8 Iron - 8 k r  coolers- 0 

15 How many hours per day do you have electnclty - 24 h 
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Charentsevan Housmg Complex 

Charentsevan 1s a small c~ty  located 40 lulometers northwest of Yerevan on the road to Lake Sevan T h ~ s  
Charentsevan Housmg Complex slte contam three adjolrung slmllarly s~zed res~dential bulldings Each 
budding u rune stones tall Two of the bu~ld~ngs are connected to the c~ty  d~stnct heating system (DHS) 
and supplled w t h  space heahng For unknown reasons, the tturd bulldmg was never connected to the 
DHS desplte bang constructed at the same hme as the other two bmldmgs and havlng all of the requred 
external and mternal plplng In place for connecting to the DHS The two centrally heated bulldings are 
suppl~ed from Bo~ler House # 5, whch serves thirteen to fourteen s ~ m ~ l a r  bulldings in the surrounding 
area Refugees manly from Nagorno-Karabakh mhab~t the h r d  bu~ld~ng, whch contams twenty-seven 
apartments Prevlous to the wnter of 1997-98 the res~dents of the h r d  bulld~ng had to use a 
comb~nahon of electnaty, wood, and kerosene for space and water heahng Concurrent w th  the ESCO 
Development Program work amwhes, the EC Energy Center (TACIS) constructed a bo~ler house and 
~nstalled decentral~zed bo~lers to serve the space heahng needs of the noncentrally heated bu~ldmg The 
slte was recommended for mclus~on m the ESCO Development Project, m part, because the involvement 
of TACIS helped leverage USAID funds Addihonal reasons for selechng tlus slte Include the followng 

The bullding 1s In reasonable phys~cal condihon and 1s hlly uhhzed 
The bu~ldmg 1s of common deslgn and construction 
The weathenzahon n eshmated to demonstrate a costeffechve payback 

Inspechon of the wndows and doors revealed that many d ~ d  not close properly and had large gaps and a 
substantial amount of broken or msslng glass The energy audit est~mated a cost of $30 650 and a 
payback (based on uslng electnaty for heat) of 3 5 years and est~mated 2 14 620 kwh savlngsheahng 
season Gwen the large quanhty of wndows and doors to weathenze and the necessity of complehng the 
work pnor to the beginrung of the heahng season the work was spl~t Into two separate IFBs and the 
awards glven to two separate firms 

New Door Installatron 
Ofthe fac~l~ty's tlurty-one entrance doors, six are In bad condihon, heavlly used and/or are connected to 
areas used by the children (not the admn~strahve offices) Replacmg these doors w th  energy-efhent, 
durable doors would Increase the comfort level of hallways and the doorways lead~ng to the chldren's 
apartments by decreasmg conduchve heat losses and reducing alr ~nfiltrat~on The energy aud~t  est~mated 
a cost of $3.720 for SIX doors and a payback of 4 6 years, and eshrnates 27,020 kwh savlngsheahng 
season These SIX doors were mcluded along with seventeen other doors at the other two sltes m one IFI3 
package 
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Yerevan Orphanage rn Kharberd 

The Yerevan Orphanage is located In the southern part of Yerevan The orphanage serves as a 
resldenual-hospital complex for 185 chldren, ages four to elghteen suffering from mental and physical 
d ~ s a b ~ l ~ t ~ e s  The slte IS a complex of four bluldings co~€!Cted to each other by corndors Three of the 
four bulldmngs are three-story chldren's res~denual blocks Each block includes five apartments conslstmg 
of two rooms each 50 sq m The fourth bulld~ng IS two stones and houses the adrmrustrahve offices 
Three Merent orgaruzauons have recently performed needed bulldmg maintenance The Armeman 
S m a i  ilin~~uinea~ Fund (ASF) faded tne installauon of a new roof ana gutte-d OXFAM and 
UNICEF have also been mvolved in recent repars Charactenstlcs whch lead to the slte 
recommendauon mcluded the involvement of other donor agencles provlQng needed bu~ldmg repars 
leverage the benefits of USAID funds, the bmldmg s phys~cal con&hon reasonable and of a common 
design, the bmldlng serves a useful purpose, and the cost emmates for the weathenzauon ~ntllcate an 
attractrve cost payback 

I m o n  of the wndows and doors revealed that many did not close properly and had large gaps and a 
substantml amount of broken or msslng glass The energy audit esumated a cost of $30,650 and a 
payback (based on using electnclty for heat) of 3 5 years and eslmated 2 14,620 kWh sawngdheatmg 
season Given the large quantlty of wmdows and doors to weathenze and the necessity of complehng the 
work pnor to the beginrung of the heatmg season the work was split into two separate IFBs and the 
awards gwen to two separate firms 

Of the facility's Uurty-one entrance doors, SIX were In bad condmon, heamly used andlor are connected to 
areas used by the chldren (not the admn~stratwe offices) Replacing these doors wth energy-eficient 
durable doors would increase the comfort level of hallways and the doorways leading to the children's 
apartments, by decreasmg conducuve heat losses and reducing ax  lnfiltratlon The energy autllt esumated 
a cost of $3,720 for SIX doors and a payback of 4 6 years and estunates 27,020 kWh savlngdheaung 
season These SIX doors, along wth seventeen other doors at the other two sltes, were ~nclude as part of a 
slngle IFB package 



1 Number of apartments - 15 ch~ldren blocks 18 medrcal servtce rooms 
12 adm off~ce rooms 
2 How many occupants In each apartment - 12-13 chttdren In each block 
3 How many rooms In apartment - 2 rooms In each block 

t 4 What IS heatrng energy source (example - electr~rty kerosene wwd 
d~esel) - rnatnly electnc~ty rarely kerosene 
5 How many hours per day the apartments are heated - 24 
6 What a the average energy consumpt~on per heat~ng season - 300000 kwh 
7 What 1s the average lnsrde temperature tn apartments durlng the 

heatlng season - 17 - 18 OC 
8 What IS the average mtde temperature tn apartments dunng the 

summer season - 34 - 35 OC 
9 What 1s your average electrlerty consumpton per months Dec - 75 000 kwh Jan - 80 000 kwh Feb - 80 000 kwh Mar 
55 000 kwh Apr -24 000 kwh May - 24 000 kwh June - 28 000 kwh July- 30 000 kwh Aug -30 000 kwh Sep 25 000 
kWb Oct -22 000 kwh NOV -27 000 kwh 
10 What energy IS used for cookmg - electrlc~ty 
11 HOW many hours per day you use energy for codtrng - 18 h 
12 How do you prepare hot water - by hand made electnc heaters 
13 H o w  many ItgM bulbs there are tn the burtdtng - 500 
14 How many hours per day the follwng apphances are In use - 
N - 8 rcfrigeratw - 24 washtng m&me - 8 ~fof-i - 8 Atr &rs- 0 

15 How many hours per day do you have electrtclty - 24 h 
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Append~x C 
Surveys 



Customer Sat~sfact~on Survey 

How long have you been here? (months) 

Have you noticed that the nolse In the buildmg has 
been reduced after weathenzation? 

Has weathenzation made your place more 
comfortable7 

Have you noticed a reduction in the building's 
dust level since weathemation7 

Has weathenzation saved energy? 

Has the secunty of the budding mcreased as a 
result of the weathenzation? 

Is there less arr comng through the wndows and 
doors? 

Has weathenzatlon resulted in mcreased moisture 
problems? 

Has the weathenzation affected your health in any 
way? If yes, how? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No Opimon 

No Opmon 

No Opimon 

No Opimon 

No Opimon 

No Opimon 

No Opimon 

No Opimon 

10 Is weathenzation important to preserve the Yes No No Opimon 
buildmg7 

1 1 From questions #2 410, choose the one that you 
thmk represents the most important ~mpact of the 
weathenzation work # 

12 Could the budding become more energy-effic~ent Yes No No Opimon 
with some additional work? If yes, what work 
could be done? 

13 Dld the workers perform hlgh-quality work? Yes No No Opimon 

14 Did the workers use high-quality matenals? Yes No No Oplmon 

15 In your opimon, what is the cost to weathenze a <$25 $26-$50 $5 1-$75 
wmdow? $76-$100 >$lo0 



16 In your opimon, what is the cost to weathenze a <$25 $26-$50 $5 1475 
door? $76-$100 >$lo0 

17 Dld the work slgmficantly disrupt your act~vlt~es? Yes No No Opimon 

18 What is your estimate of posslble energy savings 5%- 10% 10%- 20%-40% 
fiom weathenzatlon? >40% 20% 

19 Did you use supplemental heat thls wtnter? Yes No 
If yes, what dlQ you use7 electnc kerosene 

20 How often d~d you use supplemental heat? 

wood 



ESCO Survey 

A General Information 

1 How long have you been in the ESCO busmess? 

2 How many employees d ~ d  you have worlung on the ESCO project7 

3 Please provlde any suggestions you have to improve the ESCO Development Program 

4 What would have made your job easier? 

5 What was the b~ggest problem you had in doing the work? 

6 Please share any general comments about the ESCO Development Program 

B Bid Process 

1 Was the process used for selecting comparues to 
participate in the ESCO Development Program 
open and fair? 

2 Did the trairung program provide the business 
slulls needed to b ~ d  on the projects? 

3 Were the inforrnatlon and lnstructlons regarding 
the bid submttal requirements sufficient to b ~ d  on 
the projects? 

4 Was there adequate time to complete the blds 7 

5 Was the bid award process fair and impartial? 

Yes No No Opiruon 

Yes No No Opiruon 

Yes No No Opiruon 

Yes No No Oplmon 

Yes No No Opiruon 



C The Project's Impact on Your ESCO 

Has partlclpating m the ESCO Development 
Program ass~sted in the development of your 
company? 

Did you gam an increased ability to manage the 
busmess because of part~c~pattng in the ESCO 
Project? 

Does your ESCO have an ~ncreased level of 
expertise m weathemt~on because of 
partrcipating m the ESCO Project? 

Does your ESCO have an improved ability to 
est~mate costs accurately because of part~cipating 
in the ESCO Project? 

Has your company made a profit on the work 
performed? 

Were the employees sat~sfied with their salaries? 

D Working Relatlonshrps 

Was the RMA/RMAr/Bums & Roe-Washington/ 
Bums & Roe-Yerevan team good to work with? 
If no, please state what the problems were 

Were they responsive to problems that may have 
developed dunng the program? 

Were the buildmg admn~strators easy to work 
with? 

Were the buildmg admmstrators pleased w~th 
your work? 

Were the res~dents of the building(s) pleased with 
your work? 

Comments about worhng relatlonshlps 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No Op~mon 

No Opin~on 

No Opmon 

No Opimon 

No Optruon 

No Opimon 

No Op~mon 

No Opmon 

No Oplmon 

No Oprn~on 

No Optruon 



E The Project's Impact on Buddmg(s) 

Was the building more energy-efficient after the 
weathenzation work? 

Will the weathenzation result in lower energy 
costs7 

Will the weathenzation save money? 

How many years o you thmk it will take for the 
weathenzat~on to pay for itself, 

Could additional work make the build~ng(s) more 
energy-effiaent? 

Will secunty in the bu~ldmg be improved as a 
result of the weathenzation work? 

Is the weathenzation important in keeping the 
building In good condltion7 

Did the weathenzation improve the comfort level 
for the building's occupants7 

Will building workers be more productive 
because of the weathenzat~on? 

Has the weathenzation extended the bu~ld~ng's 
usefbl life? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No Opinion 

No Oplnion 

No Opinion 

No Opiruon 

No Opiruon 

No Opiruon 

No Opiruon 

No Opiruon 

No Opmion 

F The Future of ESCOs In Armenla 

1 Has your ESCO performed weatherization Yes No No Opiruon 
actiwties since the ESCO Project work was 
completed? 

2 Does your ESCO expect to perform weathenza- Yes No No Opinion 
tlon actiwties In the next 3 months? 

3 Has your ESCO performed other energy Yes No No Opinion 
efficiency work smce the ESCO Project work 
was completed? 

4 Does your ESCO expect to perform energy Yes No No Opi~uon 
efficiency work with~n the next 3 months? 



Will your ESCO be able to prowde energy Yes No No Opimon 
efficiency sewces for the next year? 

Is a market for weatherization sewces begimng Yes No No Op~mon 
to develop? 

Are there currently work opportumties ~n Yes No No Opmon 
Armema for ESCOs performmg weathenzation 
s e ~ c e s ?  

Has the ESCO Project ~ncreased the opportumty Yes No No Oplmon 
for smlar work w~thout donor agency fbndmg? 

Will there be a market for weatherization servlces Yes No No Opimon 
wthout donor agency support? 

Will there be a market for weathenzation services Yes No No Opimon 
wthout MEF support? 

1 1 What are your suggestions for increasing the market for weathenzation sewces? 



Appendix D 
AEE Memo 





Append~x E 
Energy Savings Calculations 



Heat losses from 
Non-weathenzed wndow 
by infiltrauon per day Qn w = V ~ n f  x P air x C air x ( tln - tout) x 24hl3600 kW/h 

~ m f -  Infiltrahon air mass m3/h 
P arr- Denslty of the outs~de rur 1 3kg/ m3 
C au - Alr heat capaClty 1,0 1 kJ/kg Ou4 2 
tm - Temperature m non-weathenzed room 
t out - Temperature of the outs~de alr 
C m x P a u =  1313 kJ/m3 OC 

Heat losses from 
weathenzed wmdows 
by 1nfiltraUon per day 

Total heat losses from 
Non-weathenzed wndows 
per day 

Total heat losses from 
weathenzed m d o w s  
per day 

Q w = V ~ n f  x P alr x C air x ( tm - tout) x 24hl3600 kW/h 
Vmf - Infiltrahon au mass m3/h 
P ax- Densty of the o u d e  a r  1,3kg/ m3 
C a u  - Au heat capac~ty 1,0 1 kl/kg OC 

tm - Temperature m non-weathellzed room 
t out - Temperature of the outs~de alr 
C h r x P a u =  1 313kJ/m30c 

Qn w =V ~ n f  x N x P alr x C alr x ( tm - tout) x 24hl3600 kW/h 
N - number of non-weathenzed w d o w s  
N = 42 1 wndows 

Qw = V lnf x N x P alr x C alr x ( tm - tout) x 24hl3600 kW/h 
N - number of weathenzed wndows 
N = 42 1 wndows 

Total heat losses from 
Non-weathenzed wndows 
per heating season 

Qn w seas = Gmf av x Cair x Pam x(t1n-tout av season)x3350h/860 

Gmf av - volume of the outs~de au rnfiltrahon average 12 m3/h 
tout av seas - Average outside season temperature = -2 C 
33 50h- heattng hours per season 
860 - Transihon coeffic~ent from kcal to kW 

Total heat losses from 
weathenzed wndows 
per heatmg season 

Qw seas= Glnf av x Caw x Paw x(tm-tout av season)x3350h/860 
k w h  

Gmf av - volume of the outside a u  lnfiltratron average 1 17 m3/h 
tout av seas - Average outs~de season temperature = -2 C 
3350h- heatmg hours per season 
860 - Trans~t~on coeffic~ent from kcal to kW 



Energy savlng for h a n g  season 
Q sav seas = Qn w seas - Qw seas 

Economy of money per season 
C= Q sav seas x P 
P - fuel pnce = 0 05$/ kW 

Payback of the cost of weathenzauon 
T = K / C  
K - Grand total cost of weathemuon 
C - Money savlng from saved fuel 



Calculabon of heat losses from non-weathenzed and weathenzed wmdows in 
Elderly House in Yerevan 

Non- weathenzed 

Qnw seas = Gtnf av " Catr " Pam '(hn-tout.av season) "3350h 
Number of wndows -42 1 
Gmfav = 15 1 m3/h - Average lnfiltrahon an mass m3/h 
P ax- Densty of the outs~de an 1,3kgl m3 
C an - Au heat capacity 1,O 1 k lkg  OC or 0 24 kcal xkg/C 
Tm = 20 OC- Temperature m non-weathenzed room 
t out av season = -2 C - Average temperature of the outside au 
@ U X P ~ K =  1313 kJ/m30c 
3350h - heatmg hours 
860 - Translhon coefficient from kcal to kW 

Qseas = 15 lx  0 24 x 1 3 x (20 -(-2))x 3350 x 421 = 146177700 KcaVseas 

Qseas kW = 146177700 1860 

Qseas =169974kW 

Cost electnctty for heattng season = 169974kW x SO 05 = S8499lseason 

Weathenzed 

Q w seas= Gmf av " Caw * Patr "(tm-tout av season) "3350h 
Number of wndows -42 1 
Glnfav=l 14 m3/h - Average mfiltrabon a r  mass m3/h 
P alr- Densty of the outs~de ar 1,3kgl m3 
C alr - AK heat capac~ty 1,01 kJkg OC or 0 24 kcal xkg/C 
Tm =22 OC- Temperature m weathenzed room 
t out av season = -2 C - Average temperature of the outside a r  
C u r x ~ a r =  1313 kJ/m3 OC 

3 3 50 h - heatmg hours 
860 - Transihon coefficient from kcal to kW 
K 429664 - Cost of weathemahon 

Qseas = 1 14 x 0 24 x 1 3 x (22 -(-2))x 3350 x 421 = 12039198 KcaVseas 

Qseas kW = 120391981860 

Qsea s= 13999kW 

Cost electncrty 13999 x SO 05 = S700 

Economy of electrrcrty per season e169974kWh - 13999kWh= 155975kWh 

Economy of money C = 155975 x 0 05 = S7798 

Pay back of the cost of weathenzatton T = K I C = $29664 IS7798 = 3 8 years 



Galculabon of heat losses from non-weathenzed and weathenzed wmdows In 
Orphanage 

Qnw seas = Ginf av Cair " Paw '(t~n-toutav season) *3350 h 
Number of wmdows 4 2  1 
Glnf av= 12 m3/h - Average mfiltrahon arr mass m3h 
P arr- Denslty of the outside arr 1,3kg/ m3 
C an - Ax heat capacity 1,O 1 k.J/kg OC or 0 24 kcal xkg/C 
Tm =20 OC- Temperature m non-weathenzed room 
t out av season = -2 C - Average temperature of the outslde arr 
Caur x Pau= 1 313 kJ/m30c 
3350h - h e a t ~ ~ g  hours 
860 - Transmon coefficient from kcal to kW 

Qseas = 12 x 0 24 x 1 3 x (20 -(-2))x 3350 x 421 = 116167708 KcaYseas 

Qseas kW = 116167708J860 

Qseas = 135079 kW 

Cost electnc~ty for heatmg season = 135079kW x 0 05%=6754% 

Weathenzed 

Q w seas = Gmf av * Caw Paw "(t~n-toutav season) "3350h 
Number of wndows -42 1 
Glnf av = 1 17 m3/h - Average lnfiltrahon ar mass m3/h 
P  alr- Densty of the outside au 1,3kg/ m3 

- -  - C mr - &r h a t  ca_p~~ty  1 0 1 Ulkg OC gr 0 24 kc21 Y_L~C 
Tm =22 OC- Temperature m non-weathenzed room 
t out av season = -2 C - Average temperature of the outslde alr 
h r x P a l r =  1 313kJ / rn~~c  
3350 h - heatmg hours 
860 - Trans~hon coeffic~ent from kcal to kW 
K =$30082 - Cost of weathematron 

Qseas = 1 17 x 0 24 x 1 3 x (22 -(-2))x 3350 x 421=12356019 KcaVseas 

Qseas kW = 123568019 1860 

Cost eledncity = 14367kW x SO 05 = S718/seas 

Economy of electrmty per season Q=135079hWh - 14367kWh= 120712kWh 

Economy of money C = 120712 x 0 05 = $6036 

Payback of the cost of weatherization T = K I C = $30082 IS4036 = 4 9 years 



Caicula~on of heat losses from non weathenzed and weathenzed wmdows In 
C harentsavan 

Non- wenthenzed 

Qnw seas = Gmf av Caw * Paw *(bntoutav season) "335011 
Number of wndows -234 
G~nf av = 16 m3/h - Average mfiltrabon au mass m3/h 
P arr- Density of the outside au 1,3kg/ m3 
C au - Arr heat capacity 1,O 1 Idkg  OC or 0 24 kcal xkg1C 
Tm =20 OC- Temperature m non-weathenzed room 
t out av season = -2 C - Average temperature of the outside ax 
W X P W =  1313 k ~ l m ~ ~ c  
3 3 50 h - heatmg hours 
860 - Transihon coefficient from kcal to kW 

Qseas = 16 x 0 24 x 1 3 x (20 -(-2))x 3350 x 234 = 86091033 KcaVseas 

Qseas kW = 860910331860 

Qseas= 100106kW 

Cost electnclty for heatmg season = 100106LW x $0 05 = $5005 

Weathenzed 

Q w seas = Gmf av * Caw * Paw "(t~n-toutav season) "3350h 
Number of wndows -234 
Glnfav = 1 4 m3h - Average mfiltratlon air mass m3/h 
P ax- Density of the outside ar 1,3kg/ m3 
C arr - h r  heat capacity 1,01 kJkg OC or 0 24 kcal xkg/C 
Tm = 22 OC- Temperature m non-weathenzed room 
t out av season = -2 C - Average temperature of the outside air 
Cau x par = 1 313 kl/msoc 
3350 h - heatlng hours 
860 - Transihon coefficient from kcal to kW 
K =$17000 - Cost of weathemtion 

Qseas = 1 4 x 0 24 x 1 3 x (22 4-2))x 3350 x 234 = 8217780 Kcallseas 

Qseas kW = 82 17780 1 860 

Cost electnc~ty = 9556kW x 0 05+478%lseas 

Economy of electnc~ty per season Q = 100106kWh - 9556kWh = 90550hWh 

Economy of money C = 90550 x 0 05 = US27 

Pay back of the cost of weathenzat~on T = K/ C = S17000 IS4527 = 3 7 years 
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The U S Agency for International Development (USAID) contracted wth Burns and Roe 
Enterpnses (BREI) under the Energy Technology-Based Services Program to work wth emsting 
and newly fomng  Energy Semce Compames (ESCOs) in Armerua to enhance their techcal and 
management slulls (Contract # CCN-0002-Q-00-3 154-00, Do # 27) The Delivery Order was 
signed at the end of September 1996 and has a completion date of June 30, 1998 BREI 
contracted wth Resource Management Associates of Madison, Inc (RMA) to prowde techcal 
assistance for the contract The ESCO Development Program builds upon prewous programs in 
weathenzation and energy efficiency whch have been fhded by USAID over the past three years 
in Armetua 

The objective of t h s  program IS to assist wth the establishment of pnvate energy semce 
compmes (ESCOs) to contmue emsting weathenzation actlvlties in a commercial enwronment 
Ths work lays the foundation for ESCOs that vd l  ultimately provide conservation and energy 
efficiency serwces to the industrial, commercial and residential sectors The ESCO Development 
Program targets workers prewously trained under past USAID-hnded weathenzatlon efforts to 
develop pnvate sector ESCOs The workers were recruited to participate m the Program, 
prowded wth  additional traitung that focused on the slulls necessary to success~lly bid on 
weathenzatlon projects, and then given the opportunity to bid on USAID-fhded weathenzation 
work 

Potential work sites were identified in cooperation with other energy sector contractors and 
donor agencies Subsequent inspections resulted In three high pnonty sites belng selected 
Energy audits were performed at each slte and a pnontized llst of work actiwtles was developed 
A total of elght firms were competitively selected and attended the training program Seven 
separate Inwtations for Bids (IFBs) were then prepared and Issued to the ESCOs Of the eight 
ESCOs, six participated in the bid process Following bld onentation meetings, the ESCOs 
prepared and submtted sealed blds to BREI Of the six bidders, five were awarded contracts for 
weathenzation work The work actlvlties began in the beg~nnlng of October and were completed 
by the end of December 

A morutonng program IS in place dunng the mnter of 1997198 that wlll measure the energy 
savings and addit~onal benefitshmpacts resulting from the ESCO Development Project These 
results m11 be analyzed, sumrnanzed, and dlssermnated dunng the spnng of 1998 
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The Weathenzation Projects Completion Report descnbes activities performed under the USAID 
ESCO Development Program (Contract # CCN-000-Q-00-3 154-00, Delivery Order # 27) in 
Armema Ths  document meets the deliverables requirement included in the Statement of Work 
Section 111, whch lncludes Subtask A Development of a Portfolio of Weathenzation Projects, 
Subtask B Identification and Strengthemng of Exlsting ESCOs, and Subtask C Weathenze 
Buildings Using Competitively Selected ESCOs Bums and Roe Enterpnses (BREI) is the pnme 
contractor for the work, Resource Management Associates (RMA) is a subcontractor to B E 1  
The overall project management, contracting, and procurement actiwties are the responsib~lity of 
BREI RMA was subcontracted to ~mplement speclfic tasks wlthn the scope of work and to 
prowde general project support to BREI A local project manager, Resource Management of 
Armema RMAr), is also under contract to provide suppod and daily project overs@ 

The ESCO Development Program builds upon prewous programs in weathenzation and energy 
efficiency that have been funded by USAID over the past three years The objective of t h s  
program is to assist with the establishment of pnvate energy service companies (ESCOs), 
operating in a commercial, market enwronment, to continue existing weathenzation actiwt~es, 
thereby laylng the foundation for ESCOs that wll ultimately prowde conservation and energy 
efficiency services to the industrial, commercial and residential sectors In the future, ESCOs wtll 
be developed wtth broadly defined semces, including energy efficiency services, such as energy 
audits, enwronmental improvements, weathenzation, boiler tuneups, and electnc motor 
replacement Ths contract calls for a continuation of weathenzation activ~ties but with a major 
focus on the development of pnvate energy semce companies (ESCOs) 

The prewous weathenzation activities funded by USAID were directed towards cntical buildings 
such as schools, hospitals, orphanages, and elderly housing In excess of 120 Armemans received 
training in hgh-quality weathenzation techmques In order to perform the installation The 
workers were organized into crews of eight to twelve persons, and each crew had a designated 
crew leader In June of 1996, the crew leaders and other highly slulled and motivated crew 
members were prowded with tralmng that concentrated on basic business skrlls, includmg estimate 
preparatlon, traclung ofjob costs, proposal presentation, and contract preparation Three other 
known energy service companies also participated in the trainrng semnar The training was 
designed to introduce the participants to conditions common to operating a business in a 
competitive marketplace 

The current ESCO Development Project targets the crew leaders as well as interested (and 
otherwise qual~fied) firms to develop pnvate sector ESCOs that wll be able to provide 
conservation and energy efficiency semces In a commercially viable environment 

Ms Mary Worzala, RMA Project Manager, traveled to Armenla from December 2- 17, 1996, to 
begin developing the Work Implementation Plan A WIP was prepared by Ms Worzala in 
consultat~on wlth Dr Blll Srnlth, Energy Officer, USAIDICaucasus M~ss~on, Gordon Weynand, 
Project Officer, USAID/Washington, Douglas Tuckhom, BREI Project Manager, and Dawd 
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Anderson, RMA Task Leader Also ass~sting wth the WIP development was Resource 
Management of Armerua (RMAr), the Armeman firm hlred by BREI to be the ESCO Project local 
manager The Work Plan Development Report was completed and submtted to both USAID and 
BREI for approval 

The WIP identified three separate del~verables, whlch have been combmed into ths  report These 
del~verables and the~r respectwe sectlons are as follows 

ESCO Outreach and Tramng Report (Sect~on 2) 
Weathenzation Projects Report (Sections 3-5) 
Weathenzation Projects Completion Report (Section 6-8) 

Resource Management Associates of Madson Inc Pzge 3 



2 ESCO OUTREACH AND TRAINING 

A Program Partmpant Select~on Process 

ldentrfyrng Potential Partlcrpatmg ESCOs 
Dawd Anderson traveled to Armenia from January 30 through February 16, 1997, in part to begin 
identlfjrlng potential project participants Efforts to  denti if) emsting ESCOs included publicmng 
the Project through an announcement m Anneman newspapers, consultmg wth energy sector 
co~traetm md bomr zgencies, and contactmg known and establ~shed ESCOs Crew leaders 
fiom the prevlous USAID-fbnded weathenzatlon projects were contacted and informed about the 
new Project and offered assistance in the format~on of new comparues All persons who had 
expressed interest were ~nvlted to attend an informational meeting that was conducted February 
14, 1997, in whch Dawd Anderson explained the program's objectives and goals, and the 
tentative timetable for the program actiwties Gourgen Melikyan (RMAr President) and Doug 
Tuckhorn (BREI) also explamed additional program procedures A total of twenty-five persons, 
representing fifteen comparues, attended the meeting Applications for program part~cipation were 
distrrbuted, and participants were requested to complete and return the appl~cations to the local 
BREI office withn two weeks 

ESCO Selecfron 
Mary Worzala traveled to Armema in March 1997, in part to mterview and evaluate the ESCOs 
that had applied for the program Ms Worzala prepared a sconng matnx to evaluate the 
companies' qualifications dunng the interviews The selection cntena included the legal status of 
the company, its ability to perform the work as outlined in the company charter, and work 
expertences in the areas expected to be part of the weathenzatlon actiwties A total of fourteen 
applications had been submtted to the BREI office, and Ms Worzala scheduled interviews wth 
each company Two of the fourteen scheduled interviews did not take place, as the comparues did 
not keep their appointments Of the twelve compames interwewed, the eight sconng the hghest 
evaluations were inwted to participate in the training program 

B Profile of Part~c~patrng ESCOs 
A bnef descnption of the eight ESCOs selected for program participation fbllows 

TSAlG Co Ltd 
Chairman Levon Vartan~an 
Address 1/3 P Buzand St 
Telephone 56-70-25 

Pnvate, for-profit company 
Init~ally chartered in 1995 
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Types of prewous work act~wt~es 
Door and wndow repaus 
Thermal and sound ~nsulat~on 
Installation of suspended cellmgs 
Heating equipment installat~on 

Add~t~onal notes 
TSAIG had hred several USAID-tramed weathenzat~on workers for one of therr work crews for 
projects other than the ESCO Development Program, and wlll make use of thls crew to perform 
weathenzation work 

ECOTEAM 
Chalrman Artashes Sarluss~an 
Address 33a Moskovam St 
Telephone 53-0 1-23 

Non-Governmental Orgmzat~on 
Initially chartered in 1995 
Types of prewous work actlwties 

Wnting a business plan for a small Hydro-power statlon (HPS) 
Feas~bil~ty study for an HPS 
Updatmg of a database for renewable energy sources 

Add~t~onal notes 
ECOTEAM sought partlclpatlon In the ESCO Development Project pnmmly to dwerslfy ~ t s  slulls 
and earn Income They have h~red an USAID- tramed weathermt~on crew to ~mplement the 
work Member of the local AEE Chapter ECOTEAM has establ~shed a for-profit subs~diary 
enterpnse that wll be the business entlty to perform the work under th~s program 

SOL 
Chmrman Azat Sakan~an 
Address 1 Teryan St 
Telephone 22-2 1-83 

Pnvate, for-profit company 
Imtially chartered In February 1997 In anticipation of partic~pating In the ESCO Development 
Project 
Types of previous work actlvltles 

Numerous repair and rehabll~tat~on projects under the UNI-ICR programs, such as roofing, 
weathenzation, water and sewer, arch~tectural design, electrical, and boiler repa~rd~nstallat~on 
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VN 
Chairman Tigran Oganessian 
Address 12 Kasyan St 
Telephone 27-70-49 

Pnvate, for-profit company 
Irutially chartered in August 1997 in anticipation of participating in the ESCO Development 
Project 
Types of prevlous work expenences 

Weathenzatlon, insulation, general buildmg repam and rehabilitation 

Additional notes 
VN is a new company formed from USAID- tralned weathenzatlon workers 

MlCROCLlMAT 
Chairman Karno Karapetyan 
Address 1 Zaluan St 
Telephone 56-58-50 

Pnvate, for-profit company 
Irutially reg~stered in 1996 in antlcipat~on of partlcipatmg In the ESCO Development Project 
Types of prevlous work expenence 

Weathenzatlon, insulation, manufacture of doors and windows, energy design services, boller 
repairs and installation, renewable energy research and studies, electncal repalrs, general 
buildlng repairs and rehabilitation 

Additional note 
A crew of USAID-trained weathenzatlon workers were hlred to do the weathenzation work 

CESCO Ltd 
Charman Martin Minassian 
Address Mamlkoniants St 
Telephone 62-68-79 

Pnvate, for-profit company 
Itutially registered in 1995 
Type of prevlous work expenences 

Energy audits, new boder installation, boiler tune-ups, msulatlon of pipes, electncal repairs 

Additional note 
Member of the local AEE Chapter 
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Oktan 
Chm-lnan Arutuman Levon 
Address 10 Khachatryan St 
Telephone 53-49-90 

Pnvate, for-profit company 
Registration date unknown 
Type of prevlous work expenences 

Weathenzatron, insulation, renovation, roofing, and waterhewer repam 

Additional note 
A crew of USAID-trained workers were hired to implement the weatherrzatlon work 

Comfort 
Chairman Robert Adiman 
Address 5 Marganan St 
Telephone 34-70-49 

Not registered as of interview date 
Type of prewous work expenences 

Weathenzation, ~nsulation, and general constructton repairs 

Additional note 
Ths company IS to be formed entirely of USAD- trained weathenzatlon workers 

C Small Busmess Tralnmg 

The goal of the small business training was to provide traimng to the ESCOs that would facilrtate 
the~r partlcipatron in the installation work The trarning focused on providing the ESCOs with the 
skdls needed to successfUlly bid on the weathenzation project solicrtations and to effectively cany 
out the weathenzation activities to completion Specific subjects covered included procurement 
methods, biddlng and tendenng, and job costing The WIP recommended the traning also Include 
project management and scheduling, business management, marketing, and rewewing the speclfic 
bid procedures to be util~zed in the ESCO Program 

RMA developed a prel~mlnary tramng program outhe, following the interwews wth the ESCOs 
As part of the mterwew process, compames were asked to give suggestions on what trsumng 
would be usehl to them The training agenda was finalized after consulting w~th BREI, RMAr, 
USAID, and the Armeman Chapter of the Association for Energy Engineers (ACME) 

A week-long traimng program was held July 28 through August 1 at the Yerevan Polytechnical 
Umversity All eight ESCOs selected for program participation attended the training sessions 
Sigmficant assistance in identifying and recruiting qualified local experts to serve as trainers and 
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logstical support for the tramng program was provlded by the ACAEE Semnar topics and the 
speakers were as follows 

Construct~on project management and planning 
Information covered included the importance of advanced p lmng ,  developing work and 
procurement schedules, developing budgets and traclung job costs, cornmumcations with 
the clients and the workers, momtonng the progress of the work, and quality control The 
speakers were Dawd Anderson and Dr R a m k  Arsenyan Mr Anderson owned and 
operated a successfUl energy efficiency construction business for ten years Dr Arsenyan 
1s a Professor of Management at the Institute of Architecture and Constructlon in 
Yerevan 

Construction cost estimat~on 
Informat~on covered included a step-by-step process rn construction estimat~ng The 
speaker was Vahe Melikyan, RMAr Mr Melrkyan previously served for two years as the 
chef estimator for the USAID-hnded weathenzation programs 

Entrepreneur~al opportun~ties In Armenla 
Informatron covered included success and failure stones of a pnvate business The 
speaker was Tornik Hakobyan, Drrector of Mekusich Co Ltd 

Princ~pals of business financial record keepmg 
Information covered included the basic types of financ~al records needed to operate a 
small busmess The speaker was Gevork Hovalumyan, Chief Accountant, Mekusich Co 
Lt d 

1997 Armenia tax law changes 
Information covered included the types and percentage of taxes the ESCOs would have to 
evaluate Special attention was devoted to the newly implemented Armeman tax law The 
speaker was Artashes Beibutyan, Chief of Yerevan Miassmkyan Distnct Tax Board 

Calculat~on of tax In construct~on work est~mat~on 
Ths session offered a step-by-step demonstration of calculating d~fferent types of taxes 
The speaker was Zohrab Melikyan Dr Melikyan is the Department HeadIHVAC at the 
Institute of Architecture and Construction and an entrepreneur in the energy sector 

Work opportun~ties for ESCOs In Armenla 
Information covered Included the current activities In the Armenian energy sector The 
speaker was Dr Melikyan 

Rev~ew of the ESCO Development Project b~ddmg mstructmns 
The brd process for the weathenzation programs was drscussed The objective was to 
demonstrate the process of competitive bidding and review the selection cntena whlch 
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were to be used in deterrmmng contractors for the work The speakers were Dawd 
Anderson and Vahe Melikyan 

USAID role in the ESCO Development Program 
The information covered was the role of USAID in the ESCO Development Program 
The speaker was Artashes Kazakhetsyan, Energy Program Assistant, USAID Mission to 
the Caucasus 

D Results of Outreach and Tramng Act~v~t~es 

The objectives of the ESCO Development Program include the formation of pnvate sector 
ESCOs capable of prowding energy seMces The Outreach and Tramng Actiwties were 
designed to lay the foundation for emerging ESCOs to gain work and on-the-job traimng through 
the subsequent USAID-funded competitively bid work activities The Outreach and Tramng 
Actiwties successfblly identified qualified indimduals and emsting companies, recruited them to 
participate in the program, and provided them with basic small business management slulls 
tramng necessary to manage an ESCO Additionally, the training program prepared them for the 
competitive bid process to be used in the USAID-funded weathenzation work that would follow 
the traimng program 

USAID energy sector activities were brought to the attention of energy contractors and donor 
agencies in the course of RMA's outreach efforts to identify possible program participants 
Prewous USAID-funded weathenzation act~vities and the ESCO Development Programs 
objectives and goals were discussed in meetings conducted by RMA As a result of publicivng 
the opportunity to participate in the ESCO Development Program, twenty-five different Armeman 
firms and/or mdiwduals learned more about USAID actiwties and assistance to Armema 
Fourteen of these firms filled out program application forms, and twelve of those were 
interviewed for program participation In the process, they learned about western methods of 
participating in an open bid process Other results of the Outreach and Traimng Activities are 
listed below 

Four new ESCOs were formally registered as business entities as a direct result of the ESCO 
Development Program 
Weathenzation experts previously trained through USAID-funded efforts were hired as 
workers for emsting compames 
By involving the Armenian Chapter of AEE In the traintng program, the Chapter gamed 

valuable expenence in organizing a training program and also earned income that contnbuted 
to the Chapter's ability to publish a newsletter 
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3 DEVELOPMENT OF SITE SELECTION GR~TERIA AND WORK ACTIVITIES 

The ESCO Development Program Scope of Work prowdes overall objectives and goals for the 
project and also defined specific cntena to be used when developing stte selection cntena and 
work acttwttes 

Among the specific cntena to be used in identiwng hgh-pnontl sites were the followng 

Bu~ld~ngs would be those houstng cntical semces, such as schools and hosp~tals 
b Any buildmg weathenzat~on work would be unhkely wthout USAID assistance 
b Complet~on of work would be feastble wthm a reasonable t~me f ime  and budget 

The WIP fbrther defined the stte selectton and work actiwttes cntena to ~nclude the followng 

b Beneficiary building(s) would cost share In the project or another donor agency would 
leverage the USAlD hnds 

w Work projects should be limited to the building level (residential, institutional, 
commercial) and address the total energy systems of each buildtng The energy-related 
work actiwttes could include attic and wall insulation, electncal lmprovements and heating 
system tmprovements 

Dr Bill Smth, Energy Officer, USAID Caucasus Mission, stressed that the projects should also 
demonstrate repllcablilty 

From the site select~on cntena and the work actiwty cntena, RMA and RMAr developed a set of 
guidelines to be utilized when evaluating potential sttes and work actiwties The guidelines 
mcluded those charactensttcs listed below 

Condrtron of the site 
b The building w11 be in good enough repair that, under normal operating and liwng 

conditions, energy improvements would have a reasonable life expectancy 
b The buildmg should serve a usefid purpose 

Prospects for Replicabrlrty 
w The building should be of a common or typical design/construction 
b The energy improvements should demonstrate energy sawngs resulttng m an economc 

payback of five years or less If the work demonstrates this type of payback, it is more 
likely to be replicated m the fbture wthout USAID knding support 

b Energy improvements should have a demonstrably significant Impact that could be 
promoted and publicized 

- - 
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Cost Sharzng 
w The beneficiary s~te should ~nclude cost-shanng partlcipatlon Thls could include pnvate, 

public, or other donor agencies support andlor particlpatlon 

Szze of the Project 
+ As a result of budget constramts, a maxlmum of four to eight projects are targeted for 

demonstration sites, unless cost shanng results in increased available fbndmg 

Geographrc Locatzon 
b Gwen the linuted resources, candidate sites should be located in or near Yerevan Projects 

outs~de the Yerevan area could be considered  fall other cntena were met 

It was detemned that subsequent to the slte select~on recommendations and USAID 
concurrence, RMAr would perform cost estimates, payback analysis, and costhenefit analysis on 
vanous types of energy efficiency work activities for each site The sltes would be pnontlzed 
based on ths analysis 
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The site tdentification process required cooperation w t h  suitable Armeman enttties, relevant 
donor agencies, and other USAID energy sector contractors to identify high-pnonty 
weathemtion sttes In part, the purpose of coordinating wth other donor agenaes was to 
promote the ESCO Development Program and the semces the ESCOs could provlde Donor 
agencies were encouraged to utihze the ESCOs on future projects 

RMA scheduled meetlngs wth interested energy sector orgmzatlons to ~nform them of the 
ESCO Project's general goals and scope of work, to request thelr Input m developing a list of 
potentd sltes to cons~der, and to obtam any leads from them on f h r e  work projects that mght 
be candidates for usmg the ESCOs The meetings also served the purpose of identifjlng any 
other potential projects that could m some way leverage the resources of USAlD 

The orgmzations contacted and consulted about the program included BREI, USAID/Caucasus 
Mssion, European Umon Techmcal Asststance for the Commonwealth of Independent States 
(TACIS), Umted Nattons H~gh Commssion for Rekgees (UNHCR), Armeman Social Investment 
Fund, Institute for Umversity Cooperation, Hagler Bailly Consulting(HE3) , the Armeman Mmstry 
of Energy and Fuels, and the Armeman Assembly of Arnenca (AAA) The meetings wth all of 
the orgamzatlons resulted in the tdentification of potenttal sites, and the specific meetings wtth 
TACIS, UNHCR and HB identtfied areas of potenttal mutual cooperatton These efforts are 
described In the followng paragraphs 

UNHCR 
In 1995196, the USAID-fbnded weathenzation program included work activlties at sites 
adrmntstered by UNHCR The quality of the work so tmpressed UNHCR representatives that, 
followng the work tnspectlons, discussions were held wlth the UNHCR concemng the hndmg of 
hture weathenzation and budding repars that would be performed by the weathenzatlon 
workers In the UNHCR meetings to discuss the ESCO Development Project, a general 
agreement of cooperation was developed whereby UNHCR would tdentify suitable sites, and the 
work projects would be paid for, in part, with UNHCR hnds However, over the next few 
months, UNHCR tndicated it mght encounter funding difficulties As the time for final site 
selection drew near, RMA approached UNHCR for a firm commtment on financing They were 
unable to comrmt any hnds to leverage the USAD fhds UNHCR dtd provlde a list of sites to 
consider for the project and encouraged kture collaborative efforts 

Hagler Ba~lly 
Several attempts were made to coordtnate acttvittes with the local stafF of Hagler Bailly Hagler 
Bailly is undertakrng a demonstration project that will install gas meters In single-fanuly homes tn 
the Nubarashen distnct of Yerevan A commitment was obtained from Armgasprom to provlde a 
steady supply of natural gas to the distnct The rattonale for coord~nating with ths project is that 
the ESCO Development Program could weathenze some of the restdences and momtor energy 
consumption at both weathenzed and unweathenzed homes These potentla1 s~tes were removed 
from consideration because the gas reconnect project implementation was delayed 
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TACIS 
TACIS informed RMA that they would be installing a decentralized gas-fired boiler for space 
heating at a residential building near Yerevan It was detemned to include thls site as one of the 
candidates for the site inspections 

Fourteen potential sites were identified as a result of the coordination meetlngs 

Charentsevan Residential Buildings 
Musheg Ishkhan School, Yerevan 
Bulb Factory Domtory, Yerevan 
Electncal Techcal School Domtory, Yerevan 
Basalt Factory domtory, Yerevan 
Nork Elderly House 
Domutory #7, Yerevan 
Masis Domtory, Mass 
Domutory #9, Yerevan 
Orphanage, Yerevan 
House of Elderly, Boardmg House # 1, Akhtanak Village 
& Two hostels in the Tsakhkadzor 

recreational area 
Cardiac Hosp~tal in Arm 

- 
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Of the fourteen sites inspected, some of the buildings were In extremely bad disrepar and not 
deemed good candidates Others did not offer prospects of cost shmng or the mvolvement of 
other donor agenaes, whle some presented logstlcal difficulties The slte selection report 
prowdes additional detals of the inspections at each of these sites The report IS included as 
Appendlx A Three sites met all the selection cntena and were recommended to 
USAID/Caucuses Msslon for inclusion in the ESCO Development Project The approval for 
these sites was subsequently given by US AID 

Sites approved for ~nclusion in the ESCO Development Program were the Charentsevan Housing 
Complex, Charentsevan, the Yerevan Orphanage m the Kharberd Region of Yerevan, and the 
Elderly House complex m Akhtanak Vdlage A bnef descnptlon of each site follows A more 
detaled descnptlon is Included m the Energy Audits Appendix (Appendix B) 

A Charentsevan Housmg Complex 

Charentsevan 1s a small c~ty located 40 lulometers northwest of Yerevan on the road to Lake 
Sevan Ths Charentsevan Housing Complex slte contams three adjoimng residential buildmngs 
that are slmlar m size Each budding IS rune stones tall Two of the buildings are connected to 
the clty distnct heatmg system @HS) and supplled with space heatlng For unknown reasons, the 
third bulldlng was never connected to the DHS, despite being constructed at the same time as the 
other two buildings and hawng all of the required external and Internal connecting plping in place 
The two centrally heated buildings are supplied from Boller House # 5, whch serves thlrteen to 
fourteen slmlar buildmgs m the surrounding area The third building, whch contams 
twenty-seven apartments, IS manly Inhabited by refbgees from Nagorno-Karabakh The residents 
of the thrd building currently use a combination of electricity, wood, and kerosene for space and 
water heating 

As a demonstration project, the EC Energy Center (TACIS) is constructing a boiler house and 
installing decentralized bollers to serve the space heatlng needs of the unconnected bulldlng The 
TACIS project wll be closely monitored to measure the differences between the DHS-heated 
bulldings and the decentralized-heated buildmg, as well as compmng energy consumpt~on to 
previous years 

The site was recommended for lncluslon in the ESCO Development Project in part because (1) 
the involvement of TACIS helps leverage USAID fbnds and increases the promotional 
opportumties, (2) the building is in reasonable phys~cal condit~on and 1s hlly utilized, (3) the 
butldmg is of common design and construction, and (4) the weathenzatlon should demonstrate a 
cost-effective payback 
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B Yerevan Orphanage In Kharberd 

The Yerevan Orphanage is located in the southern part of Yerevan The orphanage serves as a 
residential-hospital complex for 185 chldren, ages four to eighteen, suffenng from mental and 
physical disabilities The site is a complex of four buildings connected by comdors Three of the 
four buildings are three-story chldren's residential blocks Each block includes five apartments 
consisting of two rooms, each 50 sq m in area The fourth building is two stones and houses the 
adrmmstrative offices 

Three different orgmzations have recently performed needed building mamtenance The 
Armeman Social Investment Fund (ASIF) funded the installation of a new roof and gutters and 
OXFAM and UNICEF have also been involved in recent repars The mfe of the President of 
Armema has been a wsible supporter of the Orphanage, and she has become more actively 
involved since a recent fire resulted in the deaths of some of the children 

Charactenstics wluch led to the site recommendation included (1) the involvement of other donor 
agencies prowdes needed building repars and leverages the benefits of USAID funds, (2) the 
building is in reasonable physical condition and is of a typical design, (3) the building serves a 
usehl purpose, (4) past expenence indicates that weathenzation will be cost-effective, and (5) the 
potential for promotion and publicity is hgh, given the involvement of the President's wfe 

C Elderly Hous~ng In Akhtanak Vdlage 

The Akhtanak Elderly House is located in Akhtanak Village in the southern part of Yerevan The 
elderly house serves as a residential-nursing complex for 185 elderly persons, many of whom 
expenence physical disabilities The site is a complex of four buildings connected by comdors 
Three of the four buildings are three stones, and each building contams tlurty-five apartments 
The other building is a two-story admirustration building The land surrounding the man building 
inelides a fie-stanbmgcharch,tvcro~n~muses; and bms k project neanng compierion ar t k  

time of inspection is the rehabilitation of an additional residential building by UNHCR 

The site was recommended for inclusion in the ESCO Development project in part because (1) the 
building IS in reasonable condition and is of typ~cal design and construction, (2) the building is 
hghly utilized by its occupants, (3) other donor agencies have been actively involved at the site, 
and (4) past expenence indicates that weathenzation will be cost-effective 
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6 PRIORITIZING WORK ACTIVITIES AND DEVELOPING TECHNICAL 
SPECIFICATIONS 

Following the site selection approval by USAID, RMAr performed an energy audit at each site 
that included cost and payback estimates of potential energy-sawng work opportututies (The site 
audit reports are included as Appendix B ) RMA rewewed the content and methodology of the 
audtt reports wth RMAr Mr Anderson then traveled to Yerevan where a final list of work 
actiwties and techcal specifications for each actiwty were developed Mr Anderson met wth 
BREI to revlew both the energy audits and the suggested work actlvlties Followng these 
d~scussions, the techrucal specifications to be Included in the RFPs were finalized Six separate 
packages were developed for the ESCOs to bid on The techmcal specifications are mcluded in 
Appendix C 

The followng section hghlights detads from the energy audits and lncludes the work that was to 
be done at each site, estimated costs for each work actiwty, estimated energy sawngs, and 
estimated payback penods 

A Charentsevan 

Weather~zatron of Wrndows and Doors 
Inspection of the wndows and doors revealed that many did not close properly and had large 
gaps and a substantial amount of broken or msslng glass The energy audit estimated a cost of 
$19,000 for weathenzation, a payback (based on using electnc~ty for heat) of 1 77 years, and an 
estimated 270,640 kwh saved over a heating season 

New Door lnstallatron 
The stairwell leading to each floor and each apartment's entrance door is totally exposed to the 
outside It was recommended that a set of double-paneled doors be installed as a barner between 
the outside and the internal hallways on each floor The energy audit estimated a cost of $5,600 
for mne doors, a payback of 4 1 years, and an estimated 34,260 kWh saved over a heating season 
Mr Anderson included these rune doors, along wth fourteen other doors at the other two sites, in 
one Inwtation For Bid (IFB) package 

lnsulatron of External Walls 
The audit report estimates a payback of 6 8 years, and also mentions that the lealung roof should 
be repaired pnor to the insulation Mr Anderson did not inciude the wall lnsulat~on in the final 
IFB because of the relatively long payback penod and the chance of intenor moisture-related 
problems associated w~th the insulation 
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B, Yerevan Orphanage 

Weathenzatron of Windows and Doors 
Inspection of the wndows and doors revealed that many did not close properly and had large 
gaps and a substantial amount of broken or mssing glass The energy audit estimated a cost of 
$30,650, a payback (based on using electncity for heat) of 3 5 years, and an estimated 214,620 
kwh saved over a heating season Gwen the large quantity of wndows and doors to weathenze 
and the necessity of completing the work pnor to the beginning of the heating season, the work 
was split into two separate IFBs and the awards gwen to two separate firms 

New Door Installation 
Of the facility's thlrty-one entrance doors, six are in bad condition, heady used, and/or are 
connected to areas used by the chldren (not the admntstrative offices) Replacing these doors 
wth energy-effictent, durable doors would increase the comfort level of hallways and the 
doorways leading to the chldren's apartments by decreasing conductive heat losses and reducing 
ax infiltration The energy audit estimated a cost of $3,720 for six doors, a payback of 4 6 years, 
and an estimated 27,020 kwh saved over a heatlng season Mr Anderson included these six 
doors, along with seventeen other doors at the other two sttes, in one IFB package 

insulation of External Walls 
The aud~t report estimates a payback of 3 3 years Whlle the payback penod IS attractive, Mr 
Anderson did not include this activity In the final scope of work His opimon was that the 
logistical efforts required to install the insulation would have severely disrupted the normal day- 
to-day activities of the orphanage 

C Akhtanak Elderly House 

Weathenzatron of Wrndows and Doors 
Inspection of the wndows and doors revealed that many did not close properly and had large 
gaps and a substanttal amount of broken or missing glass The energy audit estimated a cost of 
$28,560, a payback (based on ustng electncity for heat) of 3 04 years, and an estimated 284,500 
kwh saved over a heating season Gwen the large quantity of windows and doors to weathenze 
and the necessity of completing the work pnor to the beginning of the heating season, the work 
was split into two separate IFBs and awarded to two separate firms 

New Door lnstallat~on 
Of the facility's thirty-one entrance doors, eight were in bad condition, were heavily used, and/or 
connect to areas heavlly used by the buildings' occupants Replacing these doors with 
energy-efficient, durable doors would increase the comfort level of hallways and the doorways 
leading to the occupants' apartments by decreasing conductive heat losses and reducing air 
infiltration The energy audit estimated a cost of $4,960 for eight doors, a payback of 3 97 years, 
and an estimated 35,128 kwh saved over a heating season Mr Anderson included these eight 
doors, along with fifteen other doors at the other two sites, in one IFB package 
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Greenhouse Repair 
The greenhouse is located behlnd the main residentla1 budding It 1s utllued by the Elderly House 
to grow vegetables for the residents' consumption Repamng the greenhouse would allow a 
slgruficantly longer growmg season, resulting In considerable sawngs to the orphanage slnce they 
would not have to purchase the vegetables in the marketplace The dmenslons of the greenhouse 
are 80m x 14m x 5m The total surface area of glass IS 1,530 sq m Approximately 700 sq m of 
glass needed to be replaced The audit estimated the cost of repalrs at $9,500 The annual 
sawngs in producing thelr own vegetables 1s estimated at $20,000, therefore, the repair project 
would realize a simple payback in less than SIX months 

lnsulat~on of External Walls 
The audit report estimated a payback of 3 97 years While the payback penod 1s attractlve, Mr 
Anderson dld not Include ths actlvtty m the final scope of work Ths was based on the 
judgement that the logistical efforts required to Install the insulation would have severely 
d~srupted the normal day-to-day actiwties of the Elderly House and that the firushed product 
would be susceptlble to future damage by the occupants 
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A IFB Process 

The etght ESCOs competttively selected to partictpate tn the ESCO Development Project were 
pre-qualified and eligible to btd on the work activities hnded by USAID followtng completion of 
the tramng program 

BREI developed procurement procedures for the project consultants and managers to follow 
before, dunng, and after the btddtng process These procedures spectfied the rules, requtrements 
and responsibilittes of BREV Washmgton, BREINerevan, RMA, and RMAr, from the time the 
techcal spectfications were developed through the entire bidding process, and for the time 
dunng whch the actual work acttvlties take place The procedures are tncluded as Appendtx D 

BREI also prepared general bldding tnstructtons to asslst and tnform the ESCOs of project 
background, general btddtng information, and specific btdding tnstructions and ltsted the 
documents that would be requlred to submit wtth the ESCOs blds The bidding ~nstructtons were 
combined wtth the techcal specificattons to make up an Invitation for Bids (IFB) The IFBs 
were than maded to the eight ESCOs Of the eight ESCOs that recetved the documents, one 
decltned to partlctpate tn the btd opportunities, and medtcal problems prevented another fiom 
partictpating 

A btdders' onentation meeting was held in the Yerevan BREI office shortly after the ESCOs 
recelved the IFBs RMAr and the BREI local project manager, Gagtk Dantelian, revlewed wtth 
the ESCOs the mformatton contatned tn the IFBs, answered questions, and scheduled times for 
the job walks The job walks were to farnilianze the ESCOs wth the job sttes, the scope of work 
for each activity, and the requtrements to be met tn order for the work act~v~t~es  to be considered 
complete All the ESCOs were required to be present at the job walks Followtng the job walks, 
Glenn Fick, Project Procurement Manager for BREI, traveled to Yerevan to oversee the bid 
process and to award the contracts 

Mr Fick conducted subsequent meetings with the ESCOs to answer bid-related questions, finaltze 
the bid procedures, and establtsh the due dates for the bids Dunng ths  time, tt was also 
determtned that one IFB should be dtvided mto two separate b~ds, bnngtng the total number of 
IFBs from a x  to seven It was also declded that BREI would purchase all glass and 
weatherstnpping required by the ESCOs to perform the work activittes The ESCOs were 
instructed to estimate the quantities of glass and weatherstnpping required to perform each IFB 
and list the quantities on the bid forms BREI would then procure and supply the winrung 
btdders the quantities they Included on their bids This was done tn response to concerns 
expressed by the ESCOs regarding the difficulty they would face tn performing the jobs if they 
had to spend substantial amounts to procure large orders of matenals before receiving any 
contract payments Followtng the meetings, the final bld guidelines and due dates were 
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established Bid modifications incorporating any changes form the onginal IFBs were prepared 
and distnbuted to the ESCOs 

B Bid Evaluat~on Process 

The bid evaluation process was cornpnsed of separate techcal and cost evaluations The 
techcal evaluation was performed by RMA, and BREI performed the cost evaluation The 
ESCOs submtted their bids in sealed envelopes to the local BREI office Upon receipt of all the 
bids, BREI opened and recorded the bid information Copies of the bid documents, wth the cost 
information concealed, were prowded to RMA Mr Anderson, of RMq was to detemne whch 
blds were techcally acceptable Additionally, he was to list rnodifieatlons, ~f any, that could be 
made to bids that were not techcally acceptable so they would become techcally acceptable 

The techcal  evaluation consisted of (1) rewewng the types and quantities of matenal and labor 
listed m the blds and cornpanng those to the estimates that were prewously prepared, (2) 
revtewng the work plans, work schedules, and labor sources, and (3) grading the bids and 
compiling a total score The bids were then judged to be acceptable or unacceptable, based on 
reaclung a mmmum required score The tecluucal evaluation process is hrther detaled in 
Appendlx E 

Followng the technical evaluations, a summary report was submitted to BREI BREI then 
rev~ewed the techcal evaluation report and the cost evaluations and met with the ESCOs whose 
bids were not mtially evaluated as techcally acceptable The ESCOS were adwsed as to what 
was cons~dered techcally unacceptable on their onglnal bid submlsstons, and the ESCOs were 
given the opporturuty to make changes and resubmt their bids Tlus was done in an effort to 
provlde additional training to the ESCOs and to allow as many of the ESCOs as possible to 
participate in the work actiwties in accordance wth the Project's objective The bids that were 
resubmtted were rewewed a second time for technical acceptablhty by RMA, and the results were 
returned to BREI 

C Bid Awards 

Following the final bid submssions and the techcal reevaluations, B E 1  finalized the evaluations 
of the bids and made a decision on the wnning bid for each IFB The final negotiations, as 
necessary, were conducted wth individual contractors, and the contracts were awarded Flve of 
the six ESCOs that had submtted bids were awarded contracts on October 1, 1997 Of the five 
ESCOs, two were awarded two bids each, and the other three ESCOs were awarded one bid 
each The wnning bidders and the corresponding IFBYs were as follows 
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Mrcroclima IFB # 101 
Ecot earn IFB # 102 
TSAIG IFB # 103 
VN IFB's # 104 
SOL IFB # 105 
Mcrocl~ma IFB # 106 
VN IFB # 107 

Total Contracted Amount 

Orphanage Wing A $ 16,635 
Orphanage Wing B 13,447 
Elderly Wing A 15,400 
Elderly Wmg B 14,264 
C harentsevan 17,000 
Doors 22,03 1 
Elderly Greenhouse 16,837 
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8 COMPLETION OF THE WORK ACTIVITIES 

A Work Start-up Actlv~t~es 

Followng the bid awards, a post-award meetrng wth all of the ESCOs was conducted ~n order to 
answer any bid-related questions and to schedule meetings with each contractor at the work sites 
At the meeting, procedures established by BREI for mspectlons, invoicing, and payments were 
explained to the ESCOs Specifically discussed were the procedures BREI had established for 
progress payments based on partial completion of the work Thls was des~gned by BREI to assist 
the ESCOs wth  thelr cash flow dunng the course of the work actimties The progress payments 
were contingent upon the contractor reachlng mtlestones and the work being mspected and 
approved Mlestones were established for each contract by RMA Specific questions the ESCOs 
had concemng contractual issues were referred to BREI's Yerevan office staff for resolution 

RMA arranged job site meetmgs wth each ESCO RMAr also participated in the meetings The 
objectives of the on-slte meetings included those listed below 

Introduce the ESCOs to the appropnate building administrators 
Closely rewew the scope of work wlth the ESCOs and the administrators 
Review the ESCOs' work schedules 
Identie logistical needs of the ESCOs and enlist the administrators to supply the support 
Establish dellverables for the progress payments Identified In the ESCOs' contracts 
Coordinate the start-up of the work activities 
Attempt to ident~fy/anticipate any additional support or assstance the ESCOs mght 
require to start their work activities or require later in the projects 
Rewew the responsibilities of RMAr in assistmg the ESCOs, gerform~ng the inspections, 
and clan@ RMAr's relationship with the building administrators and the ESCOs 

Dunng the job site meetings, a deliverables schedule to reach progress payment mdestones was 
established for each ESCO Dunng the meetlngs at the Elderly House, the admmstrator of the 
elderly house informed the VN ESCO and RMA that the greenhouse repair work could not be 
performed unless the exlstlng metal framework was first cleaned of all rusted metal and painted 
The admnlstrator had been informed by another party that the rusted metal would cause 
environmental conditions detnmental to plant life RMA prepared a technical estimate of the 
addltlonal work required, submitted it to BREI, and requested VN to also prepare and submt an 
estlmate of the addit~onal work to BREI 

B Work Activ~d~es 

The day-to-day project management responsibilities were assigned to RMAr RMAr's 
respons~billties included visiting the job sltes and inspecting the contractors' work on a weekly 
basis and submitting monthly reports Mr Anderson met with RMAr to develop a reporting 
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mechamsm to keep RMA informed as to the work status It was detemned that RMAr would 
report the status of each contract to RMA on a weekly basis The reported mformation that 
RMAr provlded mcluded the work schedule for each ESCO, work completed to date, work 
anticipated to be completed the followng week, average amount of work needed to be completed 
each week to fimsh the work by Dec 15, and any additional comments concemng Important 
aspects of the work 

RMAr worked to coordmate efforts wth BREI and RMA, assist the ESCOs wth their lmtlal 
start-up actiwties, and keep all of the projects mowng forward Over the mstallation penod (fiom 
approximately the beglmng of October through the end of December), RMA and 
BREVWashmgton were kept informed of work developments through RMAr and the 
BREVYerevan office Mr Anderson was in Yerevan in mid-November to inspect the quality of 
the work and to momtor the progress that each ESCO had made in completion of the work The 
work quality and progress were judged to be acceptable 

C Work Complet~on 

RMA conducted a final inspection tnp in mid-December 1997 The work scopes of five of the 
seven IFBs had been satisfactonly completed, and the remaining two were scheduled for 
completion wlthn two weeks RMAr reported that all work actlvlties were successhlly 
completed by the end of December 1997 RMAr and BREWerevan subm~tted completed work 
inspection forms to BREI/Washngton 

A mon~tonng program is in place dunng the wnter of 1997198 that wll measure the energy 
sawngs and additional benefitdimpacts resulting fiom the ESCO Development Project These 
results wll be analyzed, summanzed, and dissermnated dunng the spnng of 1998 
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Appendix A 
S~te  Select~on Report 



Slte Selection Report 

Fourteen sltes were ~nqpected as part of the site lden~fication process Notes taken during each 
slte inspection follow below 

a Charentsevan Residentla1 Bu~ldrngs 

Mr Anderson toured this site located approx~mately 40 kilometers northwest of Yerevan wrth 
Mr Doug Tuckhorn and Samuel of the EC Energy Center Followmg the site tour, the three met 
with the Charentsevan Mun~c~pal~ty Head of Serv~ces, Mr G Nanyan(4-63-40), and also the 
Ch~ef of maintenance, Mr Babayan Vazgen(4-6 1-8 114-29-77) General buildlng and heatrng 
system mformation was dtscussed and a set of bullding plans obtamed 

This slte is characterized by three adjoining, s~mdar sized res~dential buddmgs w~th thlrty two flats 
in each Two of the buildmgs are connected to the district heatmg system, the th~rd budding was 
never connected to the district heating system despite all of the external piprng berng In place 
The two centrally-heated bulldings are supphed from Borler House # 5, wh~ch serves thirteen to 
fourteen s~milar bulldlngs The EC Energy Center wtth TACIS funding w~ll be lnstallmg a Br~tish 
boiler on the non-centrally heated bu~ldmg It IS proposed that under the ESCO Development 
program one of the centrdlly heated bu~ld~ngs and the new bo~ler heated budd~ng be weatherued 
w~th the th~rd building left unweatherized Mr Mel~kran w~ll also evaluate addit~onal potent~al 
energy effic~ency measures such as insulat~ng the supply pipe All three buildings will be closely 
monitored over the next heating season (wrnter '97-98) 

b Musheg Ishkhan School, Yerevan 

Th15 slte 1s the beneficiary of a World Bank funded $40 000 rehabllltation project (through the 
Armenian Soclal Investment Fund ASIF) which included replplng the heatrng system and 
remodeling a gymnasium The school administrat~on ra~sed 10% ($4,000) of the total cost, 
pr~marily from the parents Orlgmally ASIF had requested 1570, wh~ch the prrnc~pal negotiated 
down to the 10% level Follow~ng ASIF brddmg procedures, In excess of twenty five firms b ~ d  on 
doing the work, with the job being awarded to the lowest bidder Mr Melikian and Mr 
Anderson inspected the bu~ld~ng Weatherization of the wmdows is a possible work actlvity 
Although th~s  slte meets most of the general slte select~on criterla the prospects for ESCO's 
obtainmg future jobs funded by ASIF are small given the h~gh number of firms b~ddrng on the 
work therefore thls w e  receives a recommendat~on for secondary slte cons~deration 

c Bulb Factory Dormitory Yerevan (UNHCR Refugee Housing) 

This buildmg IS a dormitory with approxlmately 40 flats No marntenance has been performed In 

9 years wlth the exception of some UN-funded work wh~ch OXFAM performed over the last 
two years The bullding is in  need of major waterhewer system repalrs, electrical system repair, 
heat system as well as general bu~ldtng repalrs G~ven that major general bu~ldmg repairs would 



be requtred In conjunction with weather~zatlon act~v~ttes th~s slte IS not hghly recommended 
unless ~t would be part of a jomt USAIDKJNHCR project where the UNHCR would fund the 
repalrs 

d Electr~cal Techn~cal School Dorm~tory Yerevan (UNHCR Refugee Housmg) 

Th~s  build~ng IS a dorm~tory wlth approx~mately 140 flats and 1s located 200 meters from Bulb 
factory dorm The bu~ld~ng IS In the same general condlt~on as the Bulb Factory Dorrn~tory and 
the same general recommendation appl~es 

e Basalt Factory dorrn~tory, Yerevan (UNHCR Refugee Housing) 

Thls bu~ld~ng IS a dormitory of approx~mately 76 flats occup~ed by 120 refugees The budding IS 

in extremely bad cond~tion This slte IS not recommended unless UNHCR makes a s~zeable 
fund~ng contr~but~on spec~fically targetmg major repairs to the buddtng 

f Nork Elderly House (Part~ally occupled by UNHCR placed refugees) 

Th~s  IS a larger 4 story bu~ldlng completed w~th~n the last 5-7 years The bu~ldlng IS in overall 
good condltlon There are 103 rooms w~th 222 res~dents of wh~ch 135 are refugees Currently 
using electr~c heaters for space heatmg The Director's number one request was for an electric 
boder The D~rector also 5ays that lf the m-house cl~nic IS relocated to the unused gymnasium he 
could add 33 more res~dents Good posslb~l~ties for weatherlzatlon ds well a? a jomt 
USAIDIUNHCR project 

g Dorm~tory #7 Yerevan (UNHCR Refugee Hous~ng) 

T h ~ s  is a larger 8-9 story budding in bad condit~on There are 96 rooms wlth 240 res~dents 
OXFAM had made electrical system and waterlsewer repalrs over the last 2 years whlch have 
been In  turn destroyed by overloading clrcuits for heat and no heat In bu~ldmg wh~ch has caused 
plpes freezmg and break~ng There IS a non-functlonmg boder house on the property The bo~ler 
has not been in operation for 5-7 years because of no fuel There IS a med~cal cl~nic on the flrst 
floor Bu~ldlng IS not a good cand~date unless large jomt USAID/UNHCR project addresses all 
phys~cal problems 

h Maw Dorm~tory, Mnss (UNHCR Refugee Hous~ng) 

Th~s  bu~ldlng IS In extremely bad condltlon Not a good candtdate Because of bad phys~cal 
condltion combmed wlth low number of flats 

I Dormitory #9, Yerevan (UNHCR Refugee Housing) 

3-4 story buildlng in ok condition The residents have demonstrated an Interest in taking care of 



the bu~ld~ng as ev~denced by the Improvements performed by a collect~ve res~dent work effort 
The Interlor of the flat that was ~nspected revealed the need for further general construction 
repalrs Good cand~date for weather~zat~on as well as a jolnt USAIDIUNHCR project 

J Orphanage Yerevan (UNHCR placed refugee ch~ldren make up some of the occupants) 

There are 184 children currently res~dmg Children that Mr Anderson v~ewed were suffermg from 
mental and phywal d~sabrl~ties ASIF 15 currently puttmg a new roof on the bulldmg OXFAM 
and UNICEF have been ~nvolved in past projects The w~fe  of the Pres~dent of Armenla has taken 
on the orphanage as one of her projects and since a recent tragedy that resulted In some ch~ldren 
dylng In a fire she has become more act~vely mvolved Posslble projects Include upgradmg water 
heatlng, bo~ler house repalrs, and weatherlzat~on Good candidate for weather~zat~on and/or jomt 
USAIDfUNHCR project 

k House of Elderly, Boardmg House #1, Akhtanak Vlllage 

Large complex ~nciud~ng dormltor~es, clln~cs, free standlng church, two greenhouses, and barns 
Very tmpresslve d~rector, Ms Ramona Ktak~an (72-39- 10,72-10-70) A project nearmg 
complet~on at the ttme of lnspectlon was the rehabditat~on of an add~t~onal res~dent~al bu~ldlng by 
UNHCR Preventmg the openmg of thrs res~dence 1s the need for water and sewer hook-up, 
estimated coct of $5 000 Some Items that could be done w~ndow and door weather~zat~on, 
basement 5ta1r well part~tlon, water heatmg lmprovements, bo~ler house rehab, small greenhouse 
heat~ng cystem, large greenhouse rehab Good candtdate for weather~zatlon and/or jomt 
USAIDIUNHCR ploject 

1 Two hostels ~n the Tsakhkadzor recreat~onal area 
One of the hostels, located at the maln recreat~onal area, was determmed to be In a cond~t~on wh~ch 
1s too bad for ~nclus~on In the program The other hostel 1s owned and operated by the Armenlan 
Wnters Assoc~at~on The facll~ty contams conference rooms, a duung room, bar, athletlc f a c ~ l ~ t ~ e s  and 
rooms for up to 120 guests The buddmg 1s in fa~rly good cond~t~on The hostel has been the slte of 
several donor agency conferences In the past months, ~nclud~ng conferences organ~zed by TACIS 
YMCA and Save the Ch~ldren T h ~ s  IS constdered to be a v~able slte, however the logist~cs of dolng 
work In Tsakhkddzor are problemat~c Mr Mehk~an w~ll pursue d~scuss~ons w~th the management 
of the srte to estimate the potent~al costs and determme to what extent they can share In the cost At 
a mlnrmum they could house and feed the workers durlng the per~od of work 

m Cardlac Hosp~tal In Arzn~ 
Thir Flte war recommended by USAID and the Mmstry of Energy and Fuels The hosp~tal 1s 
reportedly golng to be prwatlzed The fachty is very large and In poor condlt~on Currently, ~t only 
operates as a cardiac hosprtal durmg the summer months The rest of the year ~t houses a small 
number of refugee famhes If the Cardlac Hospital were ~ncluded, up to half of the budget ava~lable 
for mater~als and ~nsrallat~on would need to be ded~cated to t h ~ s  s ~ t e  Gwen that the bulldlng only has 
l~m~ted use and the energy savings from weatherizat~on are exper~enced durlng the heatmg season 
t h ~ s  would not be a cost-effectwe s ~ t e  The Hosp~tal 1s located In a falrly remote canyon, maktng 



loglstlcs for the program d~fflcult For these reasons the Cardlac Hospltal 1s not recommended for 
~nclus~on In the program 
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CHAREMTSAVAM RESIDENTIAL BUILDING COMPLEX SITE EVALUATION 

I General lnformat~on 
The s~te IS a complex of three adpcent bulldmgs In the town of Charentsavan Because of htgh albtude the area of 

the town In wlnter IS very cold The heatmg des~gn temperature IS - 23 "C and average wlnter temperature IS - 11 OC Two out 
of three bu~ld~ngs are resldentral They are connected to the central baler statron by dlstrlct heatrng system s piping The bo~ler 
statlon IS In fa~rly good cond~tion All bo~lers are gasburnmg Currently the borler statlon IS not operatmg because of shortage 
of fuel The estlmated energy effnency of bo~lers 1s 65% (COP) These bu~ld~ngs were heated by district heat supply system In 
the per~od of 10 Dec 96 -28 Feb 97 

The thlrd bulldrng whrch IS proposad for EC-TACIS and USAlD jornt project IS a dorm~tory of a state construct~on 
organ~zat~on The bulldlng IS mamly occup~ed w~th ~mrn~grants from Nagorno-Karabakh who were former employees of the 
construcbon company The bu~ldrng has 9 stones There are 48 families currently Ilvlng In the 36 apartments About 72 
famllles are reglstred to hve there The major~ty of res~dents are women The estimated year of comstruct~on of the bu~ld~ng IS 

1982 All stairwells are absolutly open and the entrance doors of all apartments communmte to the outside alr The buildmg 
IS not connected to the dlstrlct heating system and has not its own borler The only energy source IS electricity Durmg the 
perlod of slte aud~t the lnsldo temperatures in apartments were + 2 - + 5 OC It IS tho result of expenclue olectrlc~ty 

EC-TACIS IS planmg to mstall four Brlt~sh made gas burnmg local bollers w~th the total capac~ty of 600 KW A new 
bolter house will be bu~tt for those botters On each baler WIH be tnstatted heat flow meters and one f h  meter on the main 
supply pipe Works are planned to start at early summer of 97 and to be complete before the beglnnmg of heatmg season 
(Nov) 

tI The Purpose of Energy Aud~t 
The purpose of thls energy audit was to evaluate of intensty of energy use and to identify the sources of rneff~c~ent 

use or waste of energy In the bu~ldmg For these purposes dally measurements of temperature relatlve humldlty wlnd veloclty 
and ~nfrltration are reallzed For outslde air temperature measurements temperature data loggers were used The temperature 
flow charts for outs~de air In Charentzavan are attached D~gltal arr hum~d~ty meters and thermometers were Installed In SIX 

apartments on different floors and dlfferent card~nal pants (North West Sound East) The measurements charts are 
attached 

For alr ~nf~ltratron measurement a specral lnstallatlon which was used In last years monltorlng program was used It IS 

an alr proof cover well sealed to the wrndow frame the cove has an openlng In the mrddle w~th well sealed plastlc tube w~th 
known volume daily measurements were conducted for ~nflltratrng alr volume measurements 

The results of measurements were used to rank blggest heat losses from the bu~ld~ng and recommend solut~ons 
based on economc paybacks For evaluatron of lntenslty of energy use res~denttal survey was conducted The questlonnalre 
lncluded questions about number of res~dents famllres apartments type of fuel used for space heating number of home 
appi~nces monthly electrluty b~ l l  etc The example of questionnaire IS included In the attachment The collected data IS 

processed In the spreadsheet form 
As a result of the audit a cast-effectwe project IS proposed based on cl~rnatc cond~t~ons and existing thermal-physlcs 

properties of the burldmg The lmplementatlon of the project will Improve the m~crocllmate In bulldlng wlth lncreaslng the 
effrcrency of energy use and prou~d~ng the payback of ~nvestments 

I l l  The Results of the Aud~t 
1 Bu~ldrng Phys~cal Descr~pt~on 

The bu~ldrng has swast~ka shape tn the plane and apartments are factng all cardma1 pants (drawmg attached) The 
dlmens~ons of the bu~ldmg are 21 m x 21m x 30m The coeffrclent of glazing IS 0 2 On all s~des the apartments have 
batantes Mtch  are glazed wtth addttmal wtndows bv res~dents 

Many dlfferent types of w~ndows are used to close up the balcon~es whlch will cornpl~cate the work However the 
oftgtnal ftrst layer IS made of wmdows of standard size The wtndows are rather old The gaps rlche up to 5 mm causlng an 
mtenswe mflltratlon of outsrde alr and penetrat~on of dust and nose All wmdows are double glazed but about 35% of them 
are broken or mtsslng glass panes for double g k m g  Thls tncreases the outstde atr lnf~ltratton rate and heat toss from the 
wmdows Many of wmdows closed wrth dlfflculty and don t have proper hardware The stairwell IS open and all entrance doors 
and walls of apartments communrcate wtth outstde cotd atr wh~ch flows wtth rather htgh veloctty from the bottom to the top of 
the burldlng As a result they are blg sources of heat loss and outs~de air lnflltrat~on The walls are made of concrete blocks 
and have heat transfer coeffic~ent U value equal to 1 62 WI m20c Because of such a low U-value espec~alty In corner 
apartments of the bu~ldlng the ~nslde temperature In wmter IS extremly low Because of the shape of the bu~ld~ng the half of 
apartments are corner tocated In many apartments can be seen the traces of condensatton on the external walls and entrance 
doors For rmprovlng ~nsrde condltlons In corner apartments i ts necessary to Insulate thew walls The total surface of these 
walls IS more than 1000 sq m Bulldlng s structure IS made out of concrete panels The structure ts tn a good state The 
blggest problem of the bu~ldmg IS the leakrng roof That s why a non-energy related improvements needed for ma~ntalnmg the 
butldmg and preventtng the damage of construct~ons ts the repalr of the teaktng roof 

Bu~ld~ng envelope 
Floor area 538 sq m 
Roof area 538 sq m 
External wall area 2419 sq m 
Glass area 532 sq m 



2 Heattng and cooltng systems 

Although the buddmg IS not connected to dlstr~ct heat~ng the Internal central heating system exlsts 
The central heat~ng system was not In operat~on slnce ftrst day of ~ t s  constructton Thus ~t s dlff~cult to evaluate ~ t s  

cond~t~on Hydraul~c tests whlch were done last February showed that main pipes and valves on them are broken and leaklng 
Tests for system In apartments were not conducted 

About 40 radiators are mlsslng in the apartments No any cool~ng system or equipment exists in apartments bocause ~t 
wasn t typical to be deslgned or used for resldentlal bulldmgs In FSU There are 5 to 6 blocks of rad~ators In each apartments 
and 6 to 7 elements In each radlator block 

3 Space Heatmg 

Electr~c resistant wood stoves and kerosene heaters are currently used for space heatmg The electriuty tnternal 
d~str~but~on network needs repalrs The bu~ldmg IS currently supphed 24 hours of electrlc~ty In each apartment there are 
Installed electr~c heaters 1 - 1'5 kW each Bemuse of hlgh cost of electrlc~ty the electrc heaters are not In use all the day 
That s why the average lns~de temperatures In apartments are + 5 OC to + 10 OC Instead of + 18 OC considered to be normal 
for human body Such low lnslde temperatures and spo~lad by flow gases lns~da air are the reasons of rnorbltidy of rwdents 
The cond~t~ons of mlcrocl~mate In apartments are evaluated as too far from the comfortable 

A Water Heaters 

For dornest~c hot water preparatm emmeisable electric water heaters are used The Intensity of usage IS reflected In 
quest~onna~re The average capac~ty of that klnd of heaters IS 1 5kW-2kW The average dally consumpt~on of electrlc~ty for 
hot water needs IS about 3 kwh whlch a mach tess than needed for a famlly 

Every fam~ty has ~ t s  own refrtgerator (400W) color TV (200W) won (1000W) washtng machtne (500W) two dectrlc 
heaters (1500W each) whlch IS used both for cook~ng and space heatlng For economy of electrlclty the refrigerators are not 
used rn wnter perlod 

PROJECT PROPOSAL and EVALUATION of ~ t s  COST 

The results of energy ettlclency aualr ~ n g s  to t'hec~ncltrs~orr itiat t h  h l l chng ,~  mergy tn@icls# The state of w n d w s  
and doors IS evaluated cc Very bad >> The absence of insulated and weathenzed entrance doors broken and mlssmg glass 
on wmdows large gaps around the wlndows and doors frames brmgs to excessive lnflltratlon of outslde cold alr The external 
walls especrally m corner apartments have low thermal reststance bnng~ng to cold Internal surfaces condensatton and 
excessrve heat loss All these deflclency brlngs to very hard l~vlng cond~t~ons or overconsumption of electrlcrty In apartments 

The use of oxponslvo electnclty or kerosen for hoat~ng and hot water supply purposes n~ther econom~cally nor ecologlcaly 
IS affordable for residents Therefor the lnstallatlon of a boller and decreastng of heatmg loads by weatherlzatlon and 
mulabon are hrghly rmportant 

For tmprovtng the mtcrocltmate coodltms w~th lower energy consumpt~on the followng scoop of wofk ts suggested 

I Weathenzat~on of wmdows and doors , ~ncludmg 

1 Repar of wtndow and door frames 2 Rep\acmtnt of broken glass 3 Replacement of glass hotdtng wood strlps 
4 Caulklng the gaps between glass and wmdw frames 5 Weather - stnppmg 6 Replacement of wlndow and door 
hardware 

Implementatton cost 19188 USD ,( 533 sq rn ,36  $Isq rn) 
Annual Energy Savmg 270 640 kwh per season 
Energy savlngs by ellrn~natron of mfiltrat~on 

According to the results of experlments on ~nf~ltrat~on rate In the bulldlng IS determtned that the average value of ~nf~ltratlon a!r 
flow rate IS equale to Glnf = 8 kg/ m2 h 
Seasonal energy savlngs Q lnf because of ettmtnatton of tnftttrabon from F,. = 533 m2 weathertzed wtndow surface ts equale 

to 
Q IM = F w n  Gmf c (T In -Tout.,, t 1 3600 3 Wh 
By subst~tut~on of air spec~flc heat c = 1 04 kJ /kg OC T,, = 18OC average outs~de wmter temperature In Charentsavan 
Toutav = - 11 OC and heatmg penod t = 3760 h the economy of heatlng load wttl be equale 
Q lM = 533 8 1,04 ( 18 + 11) 376013600 = 134 320 kwhlseason Respectwelly the economy of electrrc~ty 
DE , consumed for heatlng IS equale to DE, = 134 320 kwhlseason 

Energy savlngs by Increase of R value of windows because of replacement of 1 layer of mlsslng glass 
DE2 = (Kt- K2) F,, (T m -T ) t 11000 ,kWhlseason 
By subst~tutmn of heat transf coeff for I layor glass wmdow Kt = 
K2 = 2,9 wlrn20c, total surface of replaced glass Fmlss = 532 
electnc~ty for heatmg will be 

5,25 ,W I rn2 OC and 2 layer glass (after replacement) 
m2, and Tl,=180~, T o e  - 11 OC the economy of 



DE2 = (5,25 - 2,9) 532 (18 + 11) 376011000 = 136 320 kwh/ season 
Seasonal Total Savmgs of electrlclty for whole bulldlng from the weatherlzat~on 

DE + DE2 = 134 320 + I 3 6  320 = 270 640 k w h  
The cost of electrlclty IS 0,04 $ / kwh So total money savlngs MS , $/season from the weatherlzatlon makes 
MS = 270 640 x 0,04 = 10 825 $/season 

Cond~tlonal fuel Savmgs = 270 640 3600 129260 0,65 = 51 232 kg /season ( 0,65- boller's COP) 
Money saving from the economy of fuel = 51 232 kglseason x 0 105 $/kg = 5 375 $ 1  season 
Simple Payback Based on Electricity Savings 19188 10825 = I 77 years 
Srmple Payback Based on fuel Savtngs ( In case of mstattatton of the new botler) 19188 5 375 = 3 57 years 

!I lnsulat~on of external walls 

Thls work wttt tnctude tnstallatton of 2 mches thtck perllte boards on lnslde 1000 m2 surface of extertor watts of the 
corner apartments After the lnstallat~on the boards will be covered wlth layer of plaster and wall paper 

The suggested scope of work for th~s actwlty w~ l l  tnclude 
1 lnstallat~on of perehte msulatron boards on Inside surfaces of exterior walls 2 Coverlng of boards wlth plaster 
3 Covering of plaster w~th wall paper 

lmplementat~on cost 12000 USD ( 1000sq m @ 12 $ per sq m) 
Annual Energy Swing 107 950 kWhi season 
Energy savings from the rnsulat~on of walls 

Q w  - Q i n s = f  Kw-Kins)Fw(Tin-To,)t11000 
Q - Q ins = (l,62 - 0 63) 1000 (1 8-(-11)) 376O/lOOO = 107 950 kwhlseason 
Etednctty savings for heattng = 107 950 kwhtseason 
Money savmgs for electric heatmg provlded by the insulation = 107950 x 0 04 = 4318 Slseason 
Stmpk Payback Based on Eledric~ty Savtngs 12000 4318 = 2 8 years 
Cond~tional fuel savigs from the ~nsulatlon In the case of heating on the base of new baler 

B = 107 950 3600 i 29260 0.0 = 16 602 kglseason ( For new b o t k  the COP IS admlted eq to 0,8 ) 
Money savings from the economy of fuel 16 602 x 0,105 = 1743 $ I season 

Slmple payback based on fuel savings tn the case of use of new b o ~ l e r  12000 1743 = 6 8 years 
Thls project IS not only feasible but also needed for creatlng warm Internal surfaces and ellmlnatrng the condensation on 

the wall surfaces But ~t can be done after havtng repaired the roof of the bulldmg Because of leak~rrg roof the exterlw walls 
accumulated molsture whlch IS not drylng even In the summer per~od For the wall perllte msulatlon the obligatory condition IS 

that the wall s u h e  mast be dry and water proof Otherwlse the resrdents will face the problem of hgher humtdlty and mildew 
on the exterlor walls 

Ilf hstaltatlon of new insulated metal entrance doors 
Because of the absence of doors the starrwell of the burldmg IS absolutly open As a result the air temperatur In stalrwell 

IS as cold as the outsrde atr Therefor the appattments 36 d m  hav~ng total surface 146 sq m and walls hang  to the 
corridors and having total surface 42 m x 30 m = 1260 sq m contact to the outs~de alr 

For preventing the penetration of large quanttty of outstde cold atr lnto the apartments and Increastng the stalrwell air 
temperature should be installed 9 entrance msulated metal doors of dlmenslons 2 7m x 1 5m = 4 05 sq m In each floor to 
separate the stairwell from outslde alr m d  dlm~nate the large outs~de cold atr flow from the bottom to the top of the bulldmg 
The lnstallatm of the msulated doors will Increase the temperature In stalrwell In 4 O C  New doors should be weather- str~pped 
and have sprlngs for ctostng the doors Th~s measure WIH Increase the comfort level In apartments and reduce the heatlng 
loads 
The suggested scope of work for thrs act* wrlf ~nclude 

lnstallatlon of 9 new Insulated metal doors mth total surface 4 05 x 9 = 36 45 sq m 
Plastermg 
Masonry repair 
Weather -str~p~ngl caulking 

Implementation cost 5 650 USD (@ 155 $ per sq m ) 
The prlce IS based on RMA s past experience and current market pnces for rnsutated doors 
Energy savlngs from the heat loss decrease through the appartments doors and corridor walls because of Increasing 
of stalrwell alr temperature by 4 OC 

doors - 146 x 1.62 x 4 x 3760 1 1000 = 3560 kwhlseason 
walls facmg to  the corridors - 7260 x 1,62 x 4 x3?60/?000 = 30700 kwh I seacon 
Total savlngs of electr~city for heatlng 3560 + 30700 = 34 260 kwhlseason 

Money siwlngs In the case of electttc heating 34260 x 0,04 = 1371 W a s o n  
Slmple Payback Based on Eledriclty Savlngs 5650 1371 = 4,l years 

The ~nstal lat~on of new doors wrll v e n t  the creatton of tce on the corrtdora surfaces 

Comments on proposed prqecls The total cost of all projects rs 36 838 USD The rmplementatron of the aN complex of 
proposed pqects wfN ccommlse f 6514 USD each year Therefore the slmpte pay-back of the comptex IS 

36 838 16 514 = 2,2 years 
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YEREVAN ORPHANAGE BUILDING COMPLEX SITE EVALUATION 

I General lnfmatlon 
The orphanage Is sttuated In the southsm part of Yerevan The erse d the orphanege locatmn IS rather deserted end In 

summer period the outslde temperatures rlch up to 3440 OC The wlntu h d n u  derlgn tempeFature 1s 18 OC 
The orphanage serves so a resldeW-hwpbl complex for 4-18 y a m  dd  185 chlldren sufferlng from mental and 

physlcal d~sablld~es The stte n a complex d l o o r  bulldings connected eech to other by gallery mrrldors(dremng IS 

-4) 
Three out d four buildings are three - rtoreyed chtldren res~dentid- b p b l  blocks Eech block Include 5 apartments 

consisted of two r m s  wlth 50 sq m surfeoe eeh The total number a( apertments 1s 16 wRh 12-13 chlldren In each In the 
fourth 2 storeyed buildlng the 12 admlnrstf&ke rooms (offlce) are located All bulld~ngs have basements 

In 1998 n w  roof was putted and ordlmry repairs started vhlch are ping to be flnlshed June 1897 
The complex has a boller stalkwr ~d oentrel kltchen havlng 2 dectrlc cooklng stwes At presenl the baler IS out of 

use no centralized heating end hot water supply The maln kind of energy usad Is electricity 
Na any d l n g  or k r  condrtlonlng rydem or equtpment 
II The Purpose of Energy wit 
The purpose of thrs energy eudn vyst l o  evaluate of lntenalty of emqy use end to identlfy the swrcee of ~neffwent 

use or waste of energy In bulldlngs 
For evaluation d intensity of energy use a survey was oonducted The questionnaire Included questions about 

number of chlldren type of fuel and enbtgy used for space heatlng number d appliances monthly elactrlcity b~l l  etc The 
sample at the queutlonnalre is Included In the etfachrnent 

As a result d the audd a cost-elldvo project is proposed & a d  on cflmatk conditions and exiot~ng thermal-physccs 
propertlets of orphanage bulldlngs The implmmlatlon of the p@eU All Impme the mlcrocllmate In butldlngs with lncreaslng 
the eff~clency of energy use and prwrdlng the payback of lnvttlrtments 

Ill The Results of the Audit 
1 Bu~ldrng P h p h l  Descriph 

The butldmg has a axnpllcated shape In the plane and forms dndtng end narrow corr~dors For thts reason the 
venttlatlon or a~rlng of the buildlng In summer tlme Is mmpllcated As a resun even in May the cnstde temperatures exceed 
30°c ( the outslde temperature is 26 OC) In summer period (June July August September) the temperatures In children 
spartments rlch up to 40% So the ding d epaltments by a~r-condbing ts a vttally lmportent problem 

On all ades the blocks and r m s  have open balconies The m s  have glazed extt dmrs and windows to the 
balconies 

Two type of wndows are used In bulldlngs The windowr are &her old The gaps are as mde as 2-5 mm caustng 
an tntensrve lnfiltratton d outslde elr and penetration d dust All wlndaws ere double glazed but about 40% of them are 
mrsslng glass penes for doubk glarcng Thh increases the outside alr lnflrtratbn rate end heat loss from the windows Many 
of wndows closed wrth drffcutty and don t have proper hardware There .re many broken glass The all 12 entrance doors are 
stther broken or oul of proper use They u e  ell very Un made d oertm sheets or slngle glazed Therefor they are b ~ g  
sources of heat loss and outslde air I n f i ~ ~  The structure Is In &he4 gad state The walls are made of concrete block6 
and have heat transfer coetllclent U value equal to 1 71 WI m30c Thls Is very low U-value that s why In corner apartments or 
the buddinp which have 2 external walls the lnrlde ternpereture In wlnter Is too Icw and In summer IS too high For lmprovmg 
ins~de conddlons In corner apartments IPS neoessary to Insulate thelr rmlls The total surface of these walls Is 600 sq m The 
drmenslons of the bulldtng are 34m x 84m K 12 m The coeff~ctent of glazing Is 0 23 

Bulldlng envelope 
Floor area l6QO sq m x 3= 5070 q m 
Roof area 1690 sq m 
External wall area 3840 sq m 
Glass arm 851 oq m 
2 Heating and coollng syltsms 

Although the bulldtng Is connected to the central heatlng supply bollor and the Internal Raat~ng system exlsts but there Is 
not central water hsattng because the bollor Is out of w k  The bdlsr station and hot water supply d~strtbution network 
system Is not In operation slnce 1992 Thur h dlWlcult to evaluate Its amditton Maln ptpes and mlves on them and on 
baler are damaged 

So Hydraulic tests are necessary lo be dOne For ascertarnlng the ways ol bollefs and network s rehab~lrtatton The same 
klnd of tests should be done for central heenng systems In apartment8 The heating system Includes convector type of 
redlators ~nstalled In apartments and corridors Same of them are damaged There are 2 to 3 blocks of convectors in each 
apartment 

Coaling systems were not t ypa l  to be Used for such burldlngs In F8U But the climatic conddlons and part~cular design of 
the bulldlng maker d very nscessary 

3 Space Heating 
Electr~c resistant heaters and mbhmes kerosene heeters ere ounently used for space hedng The electrdty 

Internal dlstributlon network 16 rn a normal oondltlon The bulldlng a currsntty suppl~ed 24 hours of electrtc~ty end respect~vely 
the electnc heaters are In use all the day in .ach apartment there are installed 4 lnfra type electr~c heaters 1 5 kW each The 
average Inside ternperstures In apartments ara nmr to normal level - I 7  - 16 O C  

BEST AVAiLABLE COPY 
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4 Spa- Cooling 
In summer tune the Inside tem-ures in children apamentr Increase up to 35 OC and wen higher No any 

cxd~ng appliances exist in the budding For prodding the normal health of chlMren and personal it 8 necehsary to tnstall an aa 
mditionlng unfl in gach apartment ( totel (UJ~ber  15 AC) 

6 Water Heaters 
For domestic hot water preparetkn 3 hand made 11 kW eaoh mmeraable electrlc water heaters ere used The 

Intensity of usage Is reflected in questlonnalre The averege daily conrumptIan of electricity for hot water supply Is abwt 350 
W h  

6 Appliances 
Every chlldren apartment has b om oolor N(200 W) There Is a csntral washing room with 5 washlng machines 

(1500 W) end irons (2000 W) 
The centralized refrigerator mtaJns 3 cdd chambers 30 cub m end 6 5 kW each operatlng 24 h a day For w k m g  

there are 2 electnc stoves 10 kW each usdd 16 h a day 
7 Boller Station 

The baler station amslsts of tm, KV typ Bavlef made water heatlng bollem hmng average COP 0 65 The urculatwn of 
heatlng water between redlators and boilsn Is realized by water pumps 8 i m  1882 the boller statton is out of use Thus its 
rehabilitation requlres testing and repatring and raplacement works The bollrrc use gas as fuel At present there is not gas 
supply to the baler But the director of orphanage promrres to restore the g88 supply from a now working lndustnal enterprise 
situated nearby Our lnvestlgatlons on the lwd of <ArmGas> stete Co f lbw that It Is possible But however there mll be 
neceaslty to teat the oondltlon d gas supply pipdine 

PROJECT PROPOSAL and EVALUATION Of Its COST 
The results of energy efficiency audit Wgr to the conclusion that the orphanage bulldlng complex is energy meffiaent 

The stab9 of windows and doors Is evalimtd c< Very bad >> The absenoe of mufated and wsatherrzed entrance doors 
broken and rn~sslnu glass on windom kg. gaps around the mndows and doors frames brings to exoesshre infittratum of 
outslde d d  or hot air The external wells aspdally In corner apartments hsvr low thermal resfstance bnnglng to cold Internal 
surfaoes and axcesstve heat loss All thego ddkJency causes ovenxxlrumptlon of electnclty for mnter heating and summer 
cooling 

The overall use of expensive etectrktty for heating and hot water supply PUrpOSeS In presence of bo~ler statron 
economically is not effective Therefor the rehabilitatkm of the boiler lo highly important In summer per104 the mikrocllmate 
oonditlons In chlldren s apartments are unbearable Thus the tnstallatlon of 16 air condltconers In these apartments should be 
a very kind action 

For imprwfng the microclimate wndltkns with hwu energy wnsurnptlon the following scoop of 16 suggested 
I Weatheriqtlon of windows and doors, including 

2 Repkment of broken g k s  3 ~e~lacement of glass holdlng wood strtps 
and window frames p 5  W d t w  - xtnpptng 6 Replacement of wndow end door 

sq m) The cost es~matlon k based on RMA s past experience 

season f 3 1, 1 

done In Armeniqduring 1993-1907 by RMA Its well known that 
the average value of ~nfiltratbn air flow reto is equal0 to GM 8 kg1 m2 h 
Seasonal energy m n g s  Q Inf because dl ellminatton ct~nfittration from F h  = 6.61 m' weathenzed mndow surface is equale 
to 
Q M ~  FrtnO~n( c (Tin-Tovtw ) t l W .  Wh 
By eubstnutlon of air speclfrc heat c = 1'04 W /kg "C TI. = 18°C werage outside winter temperature in Yerevan T," - 
7 ' ~  end heatrng pertod t = 3336 h the eaonomy of heatlng load wlll be equale 
Q M - 861 8 1,0(( 18 + 7) 3336/3$00 1 164 620 kWh/season Respdweliy the economy of electricrty AE 

4 consumed for heatlng Is equal8 to AEl 164 620 kWhlseason 
Energy rmngs by Increase of R value d windas because d replaomen! of 1 layer of missing glass 

AEZ (K1- K2) F m h  (T )n -T u ) t 11000 ,kWseason 
By rubrtttutm d h d  transt meff for 1 layer glass wlndow Kt E 6.25 ,W 1 m2 *C and 2 layer glass (after replacement) 
Kt = 2.9 W / ~ ' ~ C  total surface of reptscad glass Fmkr = 266 mr, and T&8*C, T d  - 7 OC the eoonomy of 
electnctty for heating wIl be 

AEz = (6,26 - 2.9) 266 (18 + f) SS3811000 =SO000 kWhl raaMn 
Seasonal Total Sevings d electric* for W e  bulldlng 

AE + A E z m  16(620+6OWO1214620 kwh 
The cust of electrlctty Is O,M $ I kwh 80 total money savlngs M8 , $/fea~ofl from the weatherization makes hlS = 
214 620 x 0.01 = 8686 Slseason 
Condrtional fuel Savings - 214 620 3800 12Q260 0.66 = 43 OM) kg /~rMson ( 0,66- borler's COP) 
Money savlng from the eoonomy of fuel - 4.8 000 kglseason x 0 106 $kg = 4616 $ I season 
Simple Payback Bored on Ebdrkl ty  M n g s  30850 0585 - 3 6 w l m p k ,  Payback Bared on fuel Savings ( In 
case of bollsr's rehabllttutlon) 90850 4616 - 6 8 yeurs 
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r insulation of external walls 
Thk mll include Installath of 2 inches thlck pedtte boards on inside 800 m2 Surface of exterior walls of the corner chddren s 
apartments ARer the lnstallatlon the boardr will be mered wlth layer d pMer  and wall paper 
The suggested scope of work for thls edMty MU Include 

1 Installatkxi d perelite Insubbn boards on extorlor walls 2 Covdng d bards M h  plaster 
3 Covenng d plaster wlth wall paper 

Implementdon d 7000 USD ( 800- m @ 12 S ~a sg m l  
The cost esbrnatlon 16 based on RMAs psd Qcperience 
Annual Energy Savlng 2144 US0 
Energy savings from the inculatbn of well? 
Q, -Q,~(&3<~)F,(Tln-Todj.V1000 
a, - Q , = (1,714 634) 600 (la-(-?)) aa361.10~) 63692 8 W o 8 8 s o n  

Electricity savings for hating = 53592 8 ~~ 
Money m n g s  for dedrlc heating from inrul6tkn = 53582 8 x 0 04 = 2144 $/seeson 
Simple Payhack b a e d  an E l d o H y  &Wg# 7000 21 

Thls opportunity eeemc very teaslbl6 b c W s e  d short payb9dc perktd Desplte some technical dficuttles It mll also 
cr&a warm internal surfaces and sllmidths nogatwe heat diatlon frwn dr~ldren s bodies This wll help for better feelings 
and nnll decrease the morb~drty of chlldrm vvhich also gives a dgn lbn t  aoonomy for the orphanage Should be also taken in 
mnsldenalkm that it k helpful for preventlnQ the condensetlon on the walk internal surf8cdb 

PII Installation of new Inuulated metal entrance doors 
For slimlnatlng the penetration af large qwntlty al outside cold air into the buddings should be 8 broken doors of total 31 
replaced by n w  insulated metal daoro Wdoon,  should be weather- rtrfpped and haw eprlngs.for closing the d m  Thls 
measure wdl increase the armfort level oommon areas and reduce the b s 6 s  from apartments to common areas Installed 
each dacKwlll dwease the outside ar pa fWWh by 150 kg per hour 
The suggested soope of work for this eGtMty will include - Installetlon of 8 new insulated metel doon wlth tatat surface, 32 sq m 

Pbstedng 
e Masonry repair 

Waather -strlplngl uildng 
ImplementatJon 4960 US0 @ 155 $ pw 8q m ) 
The prlce is based on MA s past xperlence and current market p m  for InsuMed d m  
Energy m n g  150 a x 8 (ILL( 7) )  x 3336 1 3800 = 27020 MNh/seam 
Money savmg 27020 x 0 04 = 1080 Wsemcm 
Simple Payback Band  cm ElebrWty Stvlqp 4980 1080 = 4 6 p u e  

N REHABlLlTATlON of BOILER STATiON 
The rehabllkatkm d the bdler M i o n  sctMty All Include 
1 Revision and hydraulic testings of fflk tubes piping pumps etc 
2 Repalm of damaged partss of bolters 
3 Replacement of valves 
4 Replacement of gas burnen 
5 lnstallatw d gas meters and water m # m  
6 Repamtion or change of hot water supply heat exchanger 
7 Hydmulk test6 and repairs of hot water and M i n g  w&er suppilng plping networks 
8 Restwakm of Gas rupply system 
Q Change of automotlc control system 
10 Repaw of kuler house constructions 
1 I Other current wrks 

Imp)emsntatlon cast approxlmatel 
Money saving Ir evaluated by corn ectrlc heating and W water supply and based on boiler, central 
haetlng and hot water supply for hol bulldlng 
Acaxding to the results of calculations heatlng krad of hoia buildlng Is 850 000 kwh end electridty annual heat 
capacrty for hot water preparetlon Is 200 000 kWh Total annual consumption of energy 1s 1 150 000 kwh The mt d 
slectnclty Is 1 150 000 x 0 04 = 46 000 UBD 

For cxlverlng the same heat capactty by the hdp of boller the annual ges donoumptlon mll be 200 000 rn 
The pnca of t h i ~  quanttty of gas 1s 17000 USD Thus the rehabilnatlon dths boller wll economise 
48000 - 17000 = 20000 USD a year 
The slmpls payback of bollw r e h o b l l ~  Is 16000 ZgOM) 0.6 yefir R I6 clear that this project la axtremly cost 
eChctlve 
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Yerevan Orphanage Energy Use Survey 

1 Number of apartments - 15 chlldren b)odn, 18 medlcal service r m r ,  
12 adm office room6 

2 How many oocupants In each apartment - 12-13 children In each block 
3 How many rooms In apartment 2 rmnk in each Mocfc 
4 What Is h d n g  energy source (axamplo - efsctrldty kerosene mod 

diesel) - malnly electrldty rerely kerorene 
5 Hcm many houn per day the apartments Us heetsd - 24 
8 What Is the evsrage energy oonsurnptcar p k  hsatrng season - 300000 kwh 
7 What is the average ~nside temperature Jn spahents dunng the 

heetlng season - 17 - 18 OC 
8 What Is the average lnalde temperetun In bpartments durlng the 

summer aseson - 34 - 35 O C  
0 WhBt Is your everage electrldty conrumptlon per m t h s  0% - 76 080 M Jm 80 008 kwh Feb - 80 OM) kWh Mar 
55 000 W h  Apr -24 000 W h  May - 24 600 I(Wh June - 28 000 &Wh July- 30 000 kwh Aug -30 000 kwh Sep - 25 OM) 
kwh, Oct-22 OOCI Wh,  Ncrv-27 000 kWh 
10 Whet energy Is used for aooklng - sltkWRy 
11 How many houn per day you use medy tor orlung 18 h 
f2 How do you prepare hat water - by hahd made slectric heatern 
13 How many light bulbs there are m the bullQlng - 500 
14 How many hours per day the fdlowing applhcus are In use - 

TV - 8 rafngsratoc - 24 washing mschle - 8 Iron - 0 Air malefa- 0 
45 How many houn per day do you havs &cbl&y - 24 h 
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VILLAGE of AKHTANAK ELDERLY HOUSE BUILDING COMPLEX SITE EVALUATION 

I General lnformatlon 
The elderly house 1s sltuated In the southern part of Yerevan The area of the orphanage locatm 1s very hot In summer 

per~od and rather cold In wlnter The heatmg deslgn temperature IS -19 OC 
The elderly house s e m  as a re ldentd  comptex for 185 old people Many of them suffer from physical d~sabtlhe The 

slte IS a complex of four bulldlngs connected each to other by gallery - corrldors(draw1ng IS attached) The desrgn and 
constructtons of bulldfng complex 1s absdutly strntlar to the Yerevan orphanage bulldlng complex 

Three out of four bulldmgs are three - storeyed resldentlal blocks Each block lncluds 35 apartments The total number of 
apartments 1s 155 All bwldlngs have basements comrnumcatlng together 

The complex has a bolter statlon and central kltchen havlng 2 electrlc cookmg stoves At present the bo~ler IS out of 
use no centraltaxi heahng and hd water supply The only energy wrn 1s eledrlclty There ts also a greenhouse whlch IS 

out of use 

tt The Purpose of Energy Audrt 
The purpose of th~s energy wd~t  was to evaluate of ~ntenslty of energy use and to ident~fy the sources of meff~clent 

use or waste of energy In bu~ldmgs 
For evaluation of tntensity of energy use a survey was conducted The questionnaire mcluded questms about num- 

ber of residents and employee stuff type of fuel and energy used for space heatmg number of apphances monthly electrlcrty 
bill etc The sample of the quest~ollnalro a ~ncluded in the attachment 

As a result of the aud~t a cost-effectwe project IS proposed based on cllmatlc condlt~ons and exlstlng thermal-physcs 
properties of orphanage bulldlngs Tho rmplementatm of the prqect will Improve the m~crocl~mato In bwld~ngs w~th  Increasing 
the efflclency of energy use and provldlng the payback of investments 

IH The Results of the Audlt 
1 Bu~ldlng Phystcal Descr~pt~on 

The dlmenslons of the bulldlng complex are 34rn x 84rn x 12 rn The coeff~iont of g k m g  1s 0 23 The bwldlng has a 
complicated shape and forms wmdlng and narrow corr~dors The complex was bullt In 1979 and till now no any capltal repairs 
were made On all sldes the blocks and rooms have open balcontes The rooms have glazed exlt dwfs  and-windows to the 
balconies The wlndows are rather old The gaps r~che up to 2-5 mm causlng an Intensive lnflltratlon of outs~de alr and pene- 
tratlon of dust and notse All wrndows are double glazed but about 35% of them are broken or rnlsslng glass panes for 
double glazing Thls Increases the outslde air lnflltratlon rate and heat loss from the wmdows Many of windows closed wlth 
dlfflculty and don t have proper hardware The all 12 entrance doors are elther broken or out of proper use They are very 
tln many of them are covered by carton sheets As a result they are b ~ g  sources of heat loss and outslde alr lnflltrat~on The 
walls are made of concrete blocks and have heat transfer coeffrcrent U value equal to 1 71 W/ m20C Because of such a low 
U-value espec~ally In corner apartments of the bulldlng the lnslde temperature In wnter IS too low and In summer IS too hlgh 
For Improving lnslde condltlons In corner apartments it s necessary to Insulate thew walls The total surface of these wall; IS 

600 sq m 
Buddmg envelope 
Floor area 1690 sq m x 3= 5070 sq rn 
Roof area 1690 sq m 
External wall area 3840 sq m 
Glass area 851 sq m 

2 Heatlng and coolmg systems 

Although the bulldlng IS connected to the central heatlng supply boller and the Internal heating system exlsts but there IS 

not central water heatmg because the boller IS out of work The borler statlon and hot water supply d~strlbutlon network sys- 
tem IS not In operation slnce 1993 Thus ~t IS d~fficult to evaluate its condtt~on Mam plpes and valves on them and on boller 
are damaged 

So Hydraulic tests are necessary to be done for ascertaining the ways of holler's and networks rehabllitaton The same 
klnd of tests should be done for central heatlng systems In apartments The heatlng system lncludes convector type of ra- 
d~ators installed In apartments and corridors A few of them are broken There are 2 to 3 blocks of convectors m each apart- 
ment No coolmg system or equipment ex~st In bulldlngs 

3 Space Heatlng 

Electr~c resistant heaters and sometimes kerosene heaters are currently used for space heatmg The electrlctty Inter- 
nal dlstrlbut~on network IS In a normal condltlon The bulldlng IS currently supplled 24 hours of electrlclty In each apartment 
there are Installed 4 mfra type electr~c heaters 1 5 kW each Because of high cost of electrlclty the electnc heaters are not in 
use all the day That s why the average lnslde temperatures In apartments are 13 - 14 OC Instead of + 20 - + 21 OC conslde- 
red to be normal for elderly apartments Such low lnslde temperatures are one of the miportant reasons of morbrtldy of elders 

4 Water Heaters 



For domest~c hot water preparat~on 4 hand made 8 kW each emmersable electrlc waler nearers ale useu I 1 1 -  

lntens~ty of usage IS reflected In quest~onna~re The average dally consumpt~on of electrmty for hot water supply IS about 300 
kwh 

5 Appliances 
In each block there are 3 TV(200 W) There IS a central washmg room wlth 4 washtng mach~nes (1500 W) and 

Irons (2000 W) 
The centraked refrigerator contams 3 cold chambers 30 cub rn and 6 5 kW each operating 24 h a day For m k ~ n g  

there are 2 electrlc stoves 10 kW each used 16 h a day 

6 Bo~ler Stat~on 
The boller stat~on cons~sts of two KV type Sov~et made water heatmg bo~lers having average COP 0 65 The 

clrculatron of heat~ng water between radiators and bollers IS reallzed by water pumps Slnce 1993 the boller stat~on is out of 
use Thus i ts rehabihtat~on requires testlng repalrlng and replacement works The bo~lers use gas as fuel At present there IS 

not gas supply to the bo~ler But the offlcrals of elderly house are sure In restoring the gas supply Befor the rehabrhtation of 
the boller stat~on ~t will be necess~ty to test the cond~t~on of gas supply plpehne and real~se reperatlon works 

7 Greenhouse 
The elderly house has its own greenhouse whlch was used In wmter penod for cult~vatlng vegetables con- 

sumed by elders The d~menslons of the greenhouse are 80m x 14m x 5m The total glazed surface e 1530 sq m 
Because of fuel shortage and stopplng of the bo~ler stat~on the greenhouse dunng last 5 years IS out of use 

Accordmg to the elderly house directors assert~on the greenhouse was a blg support for prov~dmg heathy 
food for elders At the same tlme ~t was a good opportun~ty for elders to do an enjoyable work and spend the tlme 
In lnterestlng way Dur~ng thls per~od there wasn t any mamtenance and the half of glass now doesn't ex~st The dl- 
rector sals that the reperation and rehab~l~tatron of the greenhouse w~l l  prov~de a poss~b~l~ty to grow vegetables for 
a sum at least 20 000 USD each year The aud~t shows that the rehabllltat~on of the greenhouse requlres the 
replacement of about 700 sq rn of glass and rehabllltat~on of the boller stat~on 

PROJECT PROPOSAL and EVALUATION of ~ t s  COST 
The results of energy efflclency audrt brlngs to the conclusion that the elderly house bu~ldlng complex IS energy ~nefflcl- 

ent The state of wmdows and doors IS evaluated << Very bad >> The absence of Insulated and weather~zed entrance doors 
broken and mlsslng glass on wmdows large gaps around the w~ndows and doors frames cause excesslve ~nf~ltrat~on of out- 
s~de cold or hot alr The external walls espec~ally In corner apartments have low thermal reslstance brlnglng to cold Internal 
surfaces and excesslve heat loss All these def~clency causes overconsumption of electrlclty for wmter heatlng 

The overall use of expenswe electrmty for heatmg and hot water supply purposes In presence of boller stat~on economl- 
cally IS not effect~ve Therefor the rehabll~tahon of the botler n h~ghly mportant 

For lrnprovlng the mlcrocl~mate condltlons wlth lower energy consumptlon the followmg scoop of work IS suggested 

I Weathenzat~on of wmdows and doors 
The weathenzat~on ~ncluds the following works 

1 Repa~r of wlndow and door frames 2 Replacment of broken glass 3 Replacement of glass holdlng wood strlps 
4 Caulkmg the gaps between glass and wmdow frames 5 Weather - strlpplng 6 Replacement of wrndow and door 
hardware 

Implementatton cost 28 560 USD ,(851 sq m) The cost estlrnatlon IS based on RMA s past experience 
Total Annual Energy Savmg 284 500 kwh  per season 
Energy savlngs by eltmtnat~on of tnfiltratron 

According to the results of many experiments on lnf~ltratlon done In Armenla durrng 1993-1997 by RMA ~ t s  well known that 
the average value of infiltration alr flow rate 1s equale to G,d = 8 kg1 m2 h 

Seasonal energy savlngs Qlnr because of elm~nat~on of lnflltrat~on from Fw,n = 851 m2 weather~zed wlndow surface IS equale 
to Q IM = Fwln GI* c (T In -Todav ) t I 3600 Wh 

By subst~tut~on of air spec~flc heat c = 1 04 kJ I kg O C  T,n = + 20 O C  average outs~de wmter temperature In Akhtanak 

7 village To-,= - 7 OC and heatmg pertod t = 3336 h the reduction of heatlng load wilt be equale to 
Q = 851 8 1,04( 20 + 7) 333613600 = 240 000 kwhlseason 

- --Res & e ly the economy of 'electr~ctty DE , consumed for heattng IS equate to DE, = 240 M)O kwhlseason 
Energy savings by Increase of R value of wmdows because of replacement of 1 layer of mlsslng glass 

DE2 = (Kl- K2) Fmim (T in -TOM ) t /lo00 ,kWhlseason 
By substrtut~on of heat transf coeff for 1 layer glass w~ndow K1 = 535 ,W 1 m2 OC and 2 layer glass (after replacement) 
K2 = 2,9 w/m20c, total surface of replaced glass F,,,, = 210 m2, and T,,=20°c, T o e  - 7 OC the economy of 
electr~c~ty for heatmg will be 

DE2 = (5,25 - 2,9) 210 ( 20 + 7) 333611 000 = 44 500 kwh1 season 
Seasonal Total Savings of electrmty from the weatherlzatlon for whole bulldmg 

DE 4 + DE;! = 240 000 + 44 500 = 284 500 k w h  
The cost of electr~c~ty IS 0,04 $ I kwh So total money savlngs MS , $IS~~SOII from the weather~zat~on makes 

MS = 284 500 x 0,04 = 9 380 $/season 
C o n d l t m  fuel Sawrigs = 284 500 3600129260 Cl,W = 53 838 kg 1seasa-1 ( 0.65- bollergs COP) 



Money savtng from the economy of fuel MS = 53 838 kglseason x 0 185 $/kg = 5653 $ I season 
S~mple Payback Based on Electr~c~ty Savmgs 28 560 9380 = 3 04 years 
Simple Payback Based on duel Savings ( In case of boiler's rehabllitabon) 28 560 5653 = 5 years 

I! lnsulat~on of external walls 

Thrs work mll include ~nstallabun of 2 Inches thrck perttte boards on rnstde 600 rn2 surface af extenor walls of the cor- 
ner apartments After the installation the boards will be covered with layer of plaster and wall paper 

The suggested scope of work for th~s achvtty will lnclude 
1 lnstallatlon of perehte insulation boards on exterior walls 2 Covermg of boards wlth plaster 

3 Covering of plaster with wall paper 
lmplementat~on cost 7000 USD ( 600sq m @ 12 $ per sq m) The cost estimation 1s based on RMAs past experience 
Annual money Saving MS = 2144 USD 
Seasonal Energy savmgs from the ~nsulatlon of walls 

Q w  - Q m s = [  KwXi"s)Fw(Ti , -To , , t )~10~ 
Q - Q ,,* = (t,71-0 631) 600 ( 204-7)) 3336t1000 = 58 312 Whlseason (f ,7l and 0,631 ~ t r r t ~ ~ ~  - heat 
transfer coeffic~ents of walls before and after the ~nsulat~on) 
Etectrtcrty savtngs for keattng DE = 58 312 kwhlseason 
Money savmgs for electrtc heat~ng from lnsulat~on MS = 58 312 x 0.04 = 2332 Slseason 
Simple Payback Based on Electrrctty Savtngs 3000 2332 = 3 years 

Th~s project is very feastble because of short payback period The ~mplementation of wall insulation will also create warm 
Internal surfaces which wtll help for better feelings of ofd restdents and will prevent the condensdm on the watts tntemal sur- 
faces 

HI Instattatton of new tnsutated metal entrance doors 
For ehmrnating the penetration of large quantlty of outside cold alr into the bulldlngs should be 8 broken doors of total 31 

replaced by new insulated metal doors New doors should be weather- stnpped and have spnngs for ctosing the doors This 
measure will Increase the comfort level common areas and reduce the losses from apartments to common areas Installed 
eech door will decrease the outside atr penetration by 150 kg per hour 

The suggested scope of work for this actlvlty will include 
e Installatron of 9 new tnsulated metal doors wtth totat surface 36 sq m 

Plastering 
* Masonry repair 
* Weather -stnpingl caulking 
lmplementatlon cost 5580 USD (@ 155 $ per sq m ) 
The puce IS based on RMA s past experience and current market prices for insulated doors 
Energy savtng for heattng DE = 150 x 9 x 1.04 x ((204- 7)) x 3336 1 3600 = 35 128 kwhlwason 
Money savtng MS = 35 428 x 0 04 = 1405 Slseason 
Sfrnpte Payback Based on Eledr~ctty bavmgs 5580 1405 = 3 97 years 

IV REHABILITATION of BOILER STATION 
The rehabtlitatton of the bolter statlon aciiwty wtll tnclude 

Revision and hydraulic testmgs of boiler tubes piping pumps etc 
Repairs of damaged parks of bo~lers 
Replacement of valves 
Replacement of gas burners 
Installation of gas meters and water meters 
Reparatton or change of hot mter  suppty heat exchanger 
Hydrauhc tests and repatrs of hot water and heating water supplmg piping networks 
Restorat~on of Gas supply system 
Change of automotlc control system 
Repars of botler house constructions 
Other current works 

Implementatmi m a t  approximately WiOoO USD 
Money savtng is evaluated by comparison of electrlc heatlng and hot water supply and based on baler, central 
heattng and hot water supply for h o k  eMerty house bu~ldlng complex 
Accordmg to the results of calculations the seasonal heatlng load of hole bulldmg is 950 000 kwh and electricity annual heat 
capaclty for hot water preparation is 200 000 kwh Total annual consurnptm of energy is 1 150 000 kwh The cost of elec- 
t r~c~ty is 1 150 000 x 0 04 = 46 000 USD 

For cwenng the same heat capacity by the hetp of botler the annual gas consumption wtlt be 200 000 m 
The price of th~s quantity of gas IS 17000 USD Thus the rehab~litation of the boiler will save money 

46000 - 17000 = 29000 USD a year 
The s~mple payback of boller rehabrlltation is 75000 29000 = 0,5 year It IS clear that t h ~ s  project IS extremly cost 



V REHABlLlTATlON of GREENHOUSE 

The rehabrhtatlon of the greenhouse actlvlty will lnclude the following works 
1 Replacement of 700 sq m glass 
2 Revtston and repatrs of heat supply prptng ctrculattng pumps and tnternat heatrng equ~pment 
3 Caulkmg of all 1530 sq m glazed surface 

Implementatton cost approx~matdy 9 500 USD 
lncom from the use of greenhouse In form of fresh vegetables - 20 000 USD I year 

The stmple payback of greenhouse rehabtlrtatton ts 9 500 20000 = 0,48 year Thls project 1s extremty cost 
effective and has mportant social impacts 

Comments on ptvpwd projects The total cost of all profecb n 65 640 USD The rmplemtntatron of the all complox of 
proposed projects will economlse 58 390 USD each year Therefore the simple payback of the complex is 

63 040 a390 = 7 t2 year 

ELDERLY HOUSE BUILDING in PLAN 



AKHTANAK VILLAGE ELDERLY HOUSE Energy Use Survey 

1 Number of apartments - 104 res~dent~al 20 med~cal servlce rooms 
31 adm off~ce rooms 
2 How many occupants in each apartment - 2-3 elders 
3 What IS heatrng energy source (example - electnc~ty kerosene wood 
d~esel) - mamly electr~city rarely kerosene 
4 How many hours per day the apartments are heated - 24 
5 What is the average energy consumption per heatlng season - 250000 kwh 
6 What IS the average lnstde temperature ln apartments durmg the 

heatmg season - 13 - 14 OC 
7 What ts the average tnstde temperature In apartments dunng the 

summer season - 34 - 35 OC 
8 What IS your average electric~ty consumption per months Dec - 56 000 kwh Jan - 58 000 kwh Feb - 74 000 kwh Mar - 
68 000 kwh Apr -61 000 kwh May - 35 000 kwh Oct -43 000 kwh Nov -45 000 kwh 
9 What energy ts used for cook~ng - electric~ty 
10 How many hours per day you use energy for cookmg - 18 h 
11 How do you prepare hd water - by hand made electric M e r s  
12 How many lrght bulbs there are In the bullding - 600 
13 How many hours per day the foflowtng apptranm are in use - 

TV - 12 refr~gerator - 24 wash~ng machme - 8 Iron - 8 A r  coolers- 0 
15 How many hours per day do you have e W r u t y  - 24 h 
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TECHNICAL SPECIFICATION NO D027-101 

WEATHERIZATION OF WINDOWS AND DOORS AT THE YEREVAN 
ORPHANAGE BUILDING COMPLEX, WING A 

1 SCOPE 

The project described m this specification is being implemented by Bums and Roe Enterprises Inc (BREI) 
w~thin the framework of the United States Energy Program for Armenia under contract with the United 
States Agency for International Development This specification was prepared by Resource Management 
Associates (RMA) 

The work is to be performed at the Yerevan Orphanage located in the southern part of Yerevan The 
orphanage serves as a residential-hospital complex for 185 children, ages 4 to 18, suffermg from mental 
and physical disabilities The site is a complex of four buildings connected to each other by corridors 
Three of the four buildmgs are 3 story children's residential blocks Each block mcludes 5 apartments 
consistmg of two rooms with 50 sq m each The other block is two stones housmg the administrative 
offices Each block also has a basement For the b ~ d  purposes, the building will be d~vided into two 
sections, Wmg A and Wmg B This technical specification is for Wlng A 

The work to be provided under this specification consists of weatherizing wlndows and doors 

2 GENERAL REQUIREMENTS 

Contractor shall furnish all labor, materials, tools and equipment for the completion of the followmg works 
as specified herem The only exception is the material requirement for glass Contractor shall specify the 
total sq m of glass required to complete the specified work, and lnclude the total sq m in his b ~ d  BREI 
will purchase and warehouse the glass for the wmnmg bidder The wmning bidder is requlred to provide 
ther own transportation for the glass from the ERE1 warehouse to the job site ERE1 will only provide the 
total amount of glass the wlnnmg bidder included on thelr bid Any addit~onal glass required to complete 
the work will have to be procured by the winmg bidder at their own expense 

2 1 Window Weatherization 

2 l a  Both mterlor and exterior wmdow sashes shall be adjusted and repalred as needed for proper fit 
and operation 

2 1 b Window hardware shall be adjusted, repaired or replaced if needed for proper operation and 
locking 
2 lc  Broken or missmg glass shall be replaced with glass minimum thickness 03 cm 
2 Id All glass (existing and new) must be held m place wlth either wood strips or glazing material on 
one surface, and caulking on the opposite surface 
2 le  Exterior sashes shall be weather-strlpped on all four sldes with v-shaped metal weather-strippmg, 
mechanically fastened not less than every 15 cm When the window IS closed and in the locked position 
the weather-strippmg shall be In contact with the sides of operating sash to prevent a r  infiltration 
2 1 f Exterior gap between wmdow frame and exterior wall shall be caulked with an exterior grade 
siliconized acryllc latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with backer 
rod or expandmg foam prior to caulking The finished caulking must overlap a minimum of 05 cm onto 
the frame and the wall, and have a smooth appearance 
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TECHNICAL SPECIFICATION NO D027-102 

WEATHERIZATION OF WINDOWS AND DOORS AT THE YEREVAN 
ORPHANAGE BUILDING COMPLEX, WING B 

1 SCOPE 

The project described m this speclficatlon is be~ng Implemented by Burns and Roe Enterprises Inc (BREI) 
wlthm the framework of the Unlted States Energy Program for Armenia under contract wlth the Unlted 
States Agency for International Development Thls specificatlon was prepared by Resource Management 
Associates (RMA) 

The work a to be performed at the Yerevan Orphanage located m the southern part of Yerevan The 
orphanage serves as a resldentlal-hospital complex for 185 children, ages 4 to 18, suffermg from mental 
and physical dlsabllltles The slte is a complex of four buildings connected to each other by corridors 
Three of the four bulldmgs are 3 story children's residenbal blocks Each block includes 5 apartments 
conslstmg of two rooms wlth 50 sq m each The other block is two stones housing the admlnlstrative 
offices Each block also has a basement For the bid purposes, the buildmg wlll be dlvlded into two 
sections, Wmg A and Wmg B This technlcal specificatlon is for Wing B 

The work to be provlded under this speclficatlon consists of weatherizmg wlndows and doors 

2 GENERAL REQUIREMENTS 

Contractor shall furnish all labor, matenals, tools and equipment for the completion of the followmg works 
as specified herem The only exception is the materlal requirement for glass Contractor shall speclfy the 
total sq m of glass requlred to complete the specified work, and include the total sq m m his bld BREI 
will purchase and warehouse the glass for the winning bldder The winning bidder 1s requlred to provide 
thelr own transportation for the glass from the ERE1 warehouse to the job site BREI will only provlde the 
total amount of glass the w m m g  bldder Included on thelr bid Any additional glass required to complete 
the work will have to be procured by the winlng bldder at their own expense 

2 1 Wmdow Weatherlzat~on 

2 l a  Both mterior and exterior wmdow sashes shall be adjusted and repalred as needed for proper fit 
and operatlon 

2 l b  Wmdow hardware shall be adjusted, repalred or replaced if needed for proper operatlon and 
locklng 
2 lc Broken or mlssmg glass shall be replaced with glass mmimum thickness 03 cm 
2 Id All glass (existmg and new) must be held in place wlth elther wood strips or glazlng material on 
one surface, and caulkmg on the opposlte surface 
2 l e  Exterior sashes shall be weather-stripped on all four sldes with v-shaped metal weather-strlppmg 
mechanically fastened not less than every 15 cm When the wmdow is closed and m the locked positlon 
the weather-stnppmg shall be m contact wlth the sldes of operatlng sash to prevent alr infiltration 
2 If Exterior gap between wlndow frame and exterlor wall shall be caulked wlth an exterlor grade, 
siliconlzed acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wlth backer 
rod or expandlng foam prior to caulkmg The finlshed caulking must overlap a mlnlmum of 05 cm onto 
the frame and the wall, and have a smooth appearance 
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2 2 Door Weatherlzat~on 

2 2a Doors shall be adjusted and repalred as needed for proper fit and operation 
2 2b Door hardware shall be adjusted, repaired or replaced ~f needed for proper operation and locking 
2 2c Broken or mlssmg glass shall be replaced with glass mmimum th~ckness 03 cm 
2 2d All glass (existmg and new) must be held in place with either wood str~ps or caulk on one s~de  
and caulk on the opposite surface 
2 2f Doors shall be weather-stnpped on the two s~des and top with v-shaped flexible metal weather- 
str~pping, mechanically fastened not less than every 15 cm to the door frame When door is closed and 
m the locked position, the weather-stnppmg 1s to be m contact with s~des and top of the operatlng panel to 
elmmate alr mfiltrat~on 

2 2g Bottom of the door shall be weather-stnpped with elther a v-shaped flex~ble metal, or a door 
sweep or a rubber gasketed threshold The mstallation of the door bottom weather-strippmg must not 
m p a r  the operation of the door (1 e installation of a sweep on a door where the door swings open onto an 
uphlll sloped floor will prohibit the door fiom bemg fully opened), nor interfere w~th  the designed 
activ~ties of the rooms occupants (1 e installation of a threshold in rooms where the occupants are 
handicapped will restrict the operation of a wheel char) In the event that the door bottom can not be 
weather-stnpped without lmpament of the doors operation or mterfering with the occupants, the door 
bottom does not need to weather-stripped Contractor will notify local sub-contractor's inspector of the 
situation and a determmation regardmg the door bottom weather-stnppmg will be made by the Inspector 
Any sharp, exposed edges of the weather-strippmg materials must be filed to a smooth surface where ever 
feasible to prevent injury 
2 2h Exterior and mterior gap between door frame and exterlor wall shall be caulked with an exterlor 
grade, silicon~zed acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with 
backer rod or expandmg foam prior to caulkmg The finished caulking must overlap a mmimum of 05 cm 
onto both the frame and the wall, and have a smooth appearance 

2 3 Window and Door Schedule and Building Plans 

Attached are bu~ldmg plans show~ng locations of wmdows and doors by type, and a window schedule 
detailmg quantity and size of each type of door and wmdow The specifier has taken reasonable care to 
provide accurate buildmg plans, quantities and sizes of windows to assist the b ~ d  process however the 
bidder is solely responsible for the exact quantity and size of w~ndows and doors 

Wmdows and Doors Schedule 
In Yerevan Orphanage Bu~ ld~ng  Complex 

WING B 

Wmdow Type Dimension Sqlm Quantitylunits 

Type # 1 ( Window ) 1,45111 x 1,45111 2,l 108 

Type # 2 ( Door) 2,3m x 0 7m 1,6 16 

Type # 3 ( Wmdow ) 1,9m x 1 45m 2,75 24 

Type # 4 ( Wmdow ) 1,4m x O,85m 1,2 11 

Type # 5 ( Door ) 1,3m x 2,3m 3 24 

Entrance door 1,8m x 2,3m 4,14 7 
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TECHNICAL SPECIFICATION No D027-103 

WEATHERIZATION OF WINDOWS AND DOORS AT THE AKHTANAK 
ELDERLY HOUSE, WING A 

1 SCOPE 

The project described m t h ~ s  specification IS bemg implemented by Bums and Roe Enterprises Inc (BREI) 
w~thm the framework of the United States Energy Program for Armenla under contract w~ th  the United 
States Agency for International Development Th~s  specificat~on was prepared by Resource Management 
Associates (RMA) 

The elderly house 1s located m the Akhtanak Village m the southern part of Yerevan The elderly house 
serves as a residential-nursmg complex for 185 elderly persons Many of them experience physical 
d~sabilities The slte 1s a complex of 4 buildings connected to each other by corridors 3 of the 4 
buildmgs are 3 story and each of these contams 35 apartments The other bu~ldmg IS a 2 story 
admmistrat~on buildmg All 4 bu~ldmgs share a common basement For the b ~ d  purposes, the buildmg will 
be d ~ v ~ d e d  mto two sections, Wmg A and Wmg B Th~s  technical speclficat~on 1s for Wmg A 

The work to be provided under this specification conslsts of weatherizmg wmdows and doors 

2 GENERAL REQUIREMENTS 

Contractor shall furnish all labor, materials, tools and equipment for the completion of the following works 
as specified herem The only exception is the mater~al requirement for glass Contractor shall spec~fy the 
total sq m of glass requued to complete the spec~fied work, and lnclude the total sq m in h ~ s  bid BREI 
w~ l l  purchase and warehouse the glass for the w m m g  bidder The w m m g  bidder u required to prov~de 
thelr own transportation for the glass from the BREI warehouse to the job slte BREI will only provide the 
total amount of glass the w~nnmg b~dder mcluded on theu bid Any additional glass requlred to complete 
the work w~ l l  have to be procured by the wmmg b~dder at their own expense 

2 1 Wmdow Weatheruation 

2 l a  Both interior and exterlor wmdow sashes shall be adjusted and repaued as needed for proper fit 
and operation 

2 Ib Window hardware shall be adjusted, repalred or replaced ~f needed for proper operation and 
lockmg 
2 l c  Broken or mlsslng glass shall be replaced w~th  glass mlnlmum thickness 03 cm 
2 Id All glass (exlstmg and new) must be held m place w~th  elther wood strlps or glazlng material on 
one surface and caulkmg on the opposlte surface 
2 1 e Exter~or sashes shall be weather-stnpped on all four sides wlth v-shaped metal weather-stnppmg, 
mechan~cally fastened not less than every 15 cm When the window is closed and in the locked position, 
the weather-stnppmg shall be in contact with the sides of operatmg sash to prevent alr mfiltration 
2 If Exterior gap between window frame and exterlor wall shall be caulked w~ th  an exterior grade, 
siliconized acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with backer 
rod or expanding foam prlor to caulking The finished caulkmg must overlap a mmlmum of 05 cm onto 
the frame and the wall, and have a smooth appearance 
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2 2 Door Weatherlzat~on 

2 2a Doors shall be adjusted and repalred as needed for proper fit and operatlon 
2 2b Door hardware shall be adjusted, repaired or replaced ~f needed for proper operation and lockmg 
2 2c Broken or missmg glass shall be replaced with glass minimum thiclaess 03 cm 
2 2d All glass (existmg and new) must be held in place with either wood strips or caulk on one side, 
and caulk on the opposite surface 
2 2f Doors shall be weather-stripped on the two sldes and top wlth v-shaped flexible metal weather- 
stnppmg, mechanically fastened not less than every 15 cm to the door frame When door is closed and 
m the locked position, the weather-strippmg is to be in contact with sides and top of the operating panel to 
ellmlnate aE mfiltration 

2 2g Bottom of the door shall be weather-str~pped with either a v-shaped flexlble metal, or a door 
sweep or a rubber gasketed threshold The mstallatlon of the door bottom weather-stnppmg must not 
impair the operatlon of the door (1 e mstallatlon of a sweep on a door where the door swmgs open onto an 
uphill sloped floor will prohlblt the door from berng fully opened), nor Interfere with the designed 
activities of the rooms occupants (I e mstallatlon of a threshold m rooms where the occupants are 
handicapped wlll restrict the operatlon of a wheel chair) In the event that the door bottom can not be 
weather-strlpped wlthout mpamen t  of the doors operatlon or mterfermg wlth the occupants, the door 
bottom does not need to weather-stnpped Contractor will notlfy local sub-contractor's Inspector of the 
situation and a determmatlon regardmg the door bottom weather-stripping wlll be made by the Inspector 
Any sharp, exposed edges of the weather-stnppmg materials must be filed to a smooth surface where ever 
feaslble to prevent Injury 
2 2h Exterlor and mterior gap between door frame and exterlor wall shall be caulked with an exterior 
grade, s~l~conized acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with 
backer rod or expandrng foam prior to caulkmg The fmlshed caulkmg must overlap a mmlmurn of 05 cm 
onto both the frame and the wall, and have a smooth appearance 

2 3 Wmdow and Door Schedule and Budding Plans 

Attached are budding plans showmg locations of windows and doors by type, and a window schedule 
detallmg quantity and slze of each type of door and window The specifier has taken reasonable care to 
provlde accurate building plans, quantities and slzes of wmdows to assist the bid process, however the 
bldder is solely responsible for the exact quantlty and size of wmdows and doors 

Wmdows and Doors Schedule 
in Akhtanak Elderly House 

WING A 

Wmdow Type Dmension 

Type # 1 ( Wlndow ) 1,4m x 2 m 

Type # 2 (Window) 1,5m x 1,3m 

Type # 3 (Wmdow ) 3,4m x 1,4m 

Type # 4 ( Wmdow ) 1,4m x 0,85m 

Type # 5 ( Door ) 0,8m x 2,3m 

Entrance door 1,8m x 2,3m 
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TECHNICAL SPECIFICATION NO D027-104 

WEATHERIZATION OF WINDOWS AND DOORS AT THE AKHTANAK 
ELDERLY HOUSE, WING B 

1 SCOPE 

The project described m this specification is bemg implemented by Bums and Roe Enterprises Inc (BREI) 
withm the framework of the Unlted States Energy Program for Armenla under contract with the United 
States Agency for International Development This specificat~on was prepared by Resource Management 
Associates (RMA) 

The elderly house is located m the Akhtanak V~llage m the southern part of Yerevan The elderly house 
serves as a residential-nursmg complex for 185 elderly persons Many of them experience physical 
disabilities The site is a complex of 4 buildings connected to each other by corridors 3 of the 4 
buildmgs are 3 story and each of these contams 35 apartments The other buildmg is a 2 story 
admlnlstration bulldmg All 4 buildmgs share a common basement For the bid purposes, the bulldlng will 
be divided mto two sections, Wmg A and Wing B This technical specification is for Wmg B 

The work to be provided under thls specification conslsts of weatherlzmg wlndows and doors and repalrs 
to the greenhouse 

2 GENERAL REQUIREMENTS 

Contractor shall furnish all labor, materials, tools and equipment for the completion of the followmg works 
as specified herem The only exception is the material requirement for glass Contractor shall specify the 
total sq m of glass requlred to complete the specified work, and include the total sq m in his bld BREI 
will purchase and warehouse the glass for the winning bidder The winnmg bidder 1s required to provide 
their own transportation for the glass from the BREI warehouse to the job site BREI will only provide the 
total amount of glass the wlnning bldder included on their b ~ d  Any additional glass requlred to complete 
the work will have to be procured by the wmmg bidder at thelr own expense 

2 1 Window Weatherization 

2 la  Both Interior and exterlor wmdow sashes shall be adjusted and repaired as needed for proper fit 
and operation 

2 l b  Wmdow hardware shall be adjusted repaired or replaced if needed for proper operation and 
lockmg 
2 Ic Broken or mlssmg glass shall be replaced w~th glass mmlrnum thickness 03 cm 
2 Id All glass (ex~stmg and new) must be held m place with elther wood strips or glazlng mater~al on 
one surface, and caulkmg on the opposite surface 
2 l e  Exterior sashes shall be weather-stnpped on all four sides with v-shaped metal weather-stnppmg, 
mechanically fastened not less than every 15 cm When the wmdow is closed and m the locked position 
the weather-strippmg shall be m contact with the sides of operatmg sash to prevent air infiltration 
2 If Exterior gap between window frame and exterior wall shall be caulked w~th  an exterior grade, 
siliconized acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with backer 
rod or expanding foam prior to caulking The finished caulking must overlap a mmlrnum of 05 cm onto 
the frame and the wall, and have a smooth appearance 
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2 2 Door Weatheruation 

2 2a Doors shall be adjusted and repalred as needed for proper fit and operation 
2 2b Door hardware shall be adjusted, repalred or replaced ~f needed for proper operation and lockmg 
2 2c Broken or mlssmg glass shall be replaced wlth glass mlnlmum thickness 03 cm 
2 2d All glass (exlstmg and new) must be held m place with either wood strlps or caulk on one slde, 
and caulk on the opposlte surface 
2 2f Doors shall be weather-stnpped on the two s~des and top wlth v-shaped flexlble metal weather- 
strlppmg, mechanically fastened not less than every 15 cm to the door frame When door is closed and 
in the locked position, the weather-stnppmg IS to be in contact with sides and top of the operating panel to 
elimlnate alr infiltration 

2 2g Bottom of the door shall be weather-stnpped with e~ther a v-shaped flex~ble metal, or a door 
sweep or a rubber gasketed threshold The installation of the door bottom weather-strippmg must not 
unpalr the operation of the door (1 e installation of a sweep on a door where the door swmgs open onto an 
uphill sloped floor wlll prohiblt the door from bemg fully opened), nor Interfere with the designed 
activities of the rooms occupants (1 e , mstallatlon of a threshold m rooms where the occupants are 
handicapped wlll restrict the operation of a wheel chalr) In the event that the door bottom can not be 
weather-strlpped without unpament of the doors' operation or mterfering with the occupants, the door 
bottom does not need to weather-strlpped Contractor wlll notify local sub-contractor's inspector of the 
situation and a determmation regardmg the door bottom weather-stripping wlll be made by the Inspector 
Any sharp, exposed edges of the weather-strlppmg materials must be filed to a smooth surface where ever 
feasible to prevent Injury 
2 2h Extenor and mterlor gap between door frame and exterlor wall shall be caulked wlth an exterlor 
grade, silicon~zed acryllc latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wlth 
backer rod or expandmg foam prlor to caulkmg The finished caulkmg must overlap a minlmum of 05 cm 
onto both the h e  and the wall, and have a smooth appearance 

2 3 Window and Door Schedule and Budding Plans 

Attached are budding plans showlng locations of wmdows and doors by type, and a window schedule 
detallmg quantity and slze of each type of door and wmdow The specifier has taken reasonable care to 
provlde accurate bulldlng plans, quantities and slzes of wrndows to asslst the bld process, however the 
bidder 1s solely responsible for the exact quantlty and slze of wmdows and doors 

Wmdows and Doors Schedule 
in Akhtanak Elderly House 

WING B 

Wmdow Type Dunension 

Type # 1 ( Wmdow ) 1,4m x 2 m 

Type # 2 (Window) 1,5m x 1,3m 

Type # 3 (Wmdow ) 3,4m x 1,4m 

Type # 4 ( Window ) 1,4m x 0,85m 

Type # 5 ( Door ) 0,8m x 2,3m 

Entrance door 1,8m x 2,3m 
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2 4 GREENHOUSE REPAIR 

The Greenhouse IS located behmd the main residential buildmg The dimensions of the greenhouse are 
80m x 14m x 5m The total surface area of glass is 1530 sq m Approximately 700 sq m of glass will 
need to be replaced The metal framing m many places is twisted The metal framing 1s also rusted 
During the job walk the contractors biddlng on the project the local sub-contractor, and the build~ngs 
owner must meet to agree on method for work that will cause the least amount damage to the greenhouse 
plants 

2 4a All broken or missmg glass to be replaced with glass a minimum thickness of 04 cm 
2 4b Metal frame work to be structurally repalred as needed prior to the installation of glass to Insure 
the proper structure is present to accept the glass 
2 4c Glass to be securely caulked m place from the exterior with an exterior grade caulkmg mater~al 
with the caulk overlappmg onto both the glass and metal a mmlmum of 10 cm 
2 4d Prlor to caulking, metal framework must be wire brushed free of any rust, loose or flaklng 
materlal that wlll come mto contact where the caulkmg wlll be applied 
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TECHNICAL SPECIFICATION No D027-105 

WEATHERIZATION OF WINDOWS AND DOORS AT THE CHARENTSEVAN 
RESIDENTIAL SITE, REFUGEE BUILDING 

1 SCOPE 

The project described m this specification is being implemented by Bums and Roe Enterprises Inc (BREI) 
withm the framework of the United States Energy Program for Armenla under contract w~th  the United 
States Agency for International Development This specification was prepared by Resource Management 
Associates (RMA) 

This site is a complex of three 9 story connectmg residential buildmgs Two of the buildmgs have 
always been connected with the district heatmg system (DHS) The thlrd building has never been 
connected to the DHS The thud buildmg houses mamly refugees from Nagorno-Karabakh 

The work to be provided under this specification consists of weatherizmg wmdows and doors m the thud 
buildmg only 

2 GENERAL REQUIREMENTS 

Contractor shall furnish all labor, materials, tools and equipment for the completion of the followmg works 
as specified herem The only exception is the material requlrement for glass Contractor shall specify the 
total sq m of glass requlred to complete the specified work, and mclude the total sq m m his bid BREI 
will purchase and warehouse the glass for the winnmg bidder The winnmg bidder is requlred to provide 
their own transportation for the glass from the BREI warehouse to the job site BREI will only provide the 
total amount of glass the wlnnmg bidder mcluded on theu bid Any additional glass required to complete 
the work will have to be procured by the wmmg bidder at thelr own expense 

2 1 Window Weatheruation 

2 1 a Both mterior and exterior wmdow sashes shall be adjusted and repaired as needed for proper fit 
and operation 

2 I b Wmdow hardware shall be adjusted, repaired or replaced if needed for proper operation and 
locklng 
2 l c  Broken or missmg glass shall be replaced wlth glass mlnimurn thickness 03 cm 
2 Id All glass (existmg and new) must be held in place with e~ther wood str~ps or glazing mater~al on 
one surface, and caulklng on the opposite surface 
2 l e  Exterior sashes shall be weather-str~pped on all four s~des with v-shaped metal weather-strippmg 
mechanically fastened not less than every 15 cm When the w~ndow 1s closed and m the locked positlon 
the weather-str~pping shall be m contact w~th the sides of operatmg sash to prevent alr infiltrat~on 
2 1 f Exterior gap between wmdow frame and exterior wall shall be caulked with an exterior grade 
siliconized acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with backer 
rod or expandmg foam prior to caulkmg The finished caulkmg must overlap a mmimum of 05 cm onto 
the frame and the wall, and have a smooth appearance 
2 2 Door Weathemation 
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2 2a Doors shall be adjusted and repaired as needed for proper fit and operation 
2 2b Door hardware shall be adjusted repalred or replaced if needed for proper operatron and locking 
2 2c Broken or missmg glass shall be replaced with glass mlnunum thickness 03 cm 
2 2d All glass (exlstmg and new) must be held m place with elther wood strlps or caulk on one side 
and caulk on the opposlte surface 
2 2f Doors shall be weather-stripped on the two sides and top with v-shaped flexible metal weather- 
stnppmg, mechanically fastened not less than every 15 cm to the door frame When door is closed and 
in the locked position, the weather-stnppmg is to be m contact with sldes and top of the operatmg panel to 
elmmate alr mfiltration 
2 2g Bottom of the door shall be weather-stripped with elther a v-shaped flexible metal, or a door 
sweep or a rubber gasketed threshold The installation of the door bottom weather-stnppmg must not 
Impair the operation of the door (1 e mstallation of a sweep on a door where the door swings open onto an 
uphill sloped floor will prohibit the door from bemg fully opened), nor interfere w~th the designed 
activities of the rooms occupants (1 e mstallation of a threshold m rooms where the occupants are 
handicapped will restrlct the operation of a wheel chair) In the event that the door bottom can not be 
weather-stnpped without Impairment of the doors operation or interfermg with the occupants, the door 
bottom does not need to weather-stnpped Contractor will notify local sub-contractor's inspector of the 
situation and a determmation regardmg the door bottom weather-stripping will be made by the inspector 
Any sharp, exposed edges of the weather-stnppmg materials must be filed to a smooth surface where ever 
feasible to prevent mjury 
2 2h Exterior and mterlor gap between door frame and exterior wall shall be caulked wlth an exterior 
grade, siliconized acryl~c latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled with 
backer rod or expandmg foam prior to caulkmg The finished caulkmg must overlap a mmmum of 05 cm 
onto both the frame and the wall, and have a smooth appearance 

2 3 Wlndow and Door Schedule and Bulldmg Plans 

Attached are bulldlng plans showmg locations of wmdows and doors by type, and a window schedule 
detallmg quantity and size of each type of door and wmdow The specifier has taken reasonable care to 
provide accurate buildmg plans, quantities and slzes of wmdows to assist the bld process, however the 
bidder IS solely responsible for the exact quantity and size of wmdows and doors 

Wmdows and Doors Schedule 
In Res~dentlal Bulldmg In Charentsavan 

Dunension Sqlm Quantitylunits 

Type # 1 ( Wmdow ) 1,5m x 1,3m 2 

Type # 2 ( Door) 2,3m x 0 7m 1,6 72 

Type # 3 ( Wmdow ) 1,5m x 0,4m 0 6 3 6 

Type # 4 (Window ) 1,5m x 1,55m 2,3 90 
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INSTAL1;ATIQN OF NEW DOORS AT THE: CEZARENTSEVAN 
R W i I ) E W  SITE, REFUGEE BUILDING; YERVAN ORPHANAGE 
B ~ ~ G  COMPLEX; AKH1L'ANAK VILLAGE ElLDERLY HOUSE 

1, SCOPE 

l3w profa  dcwnbed ia tfus spccific~ou a bang rmplemented by Burns and Roe Enterpm Inc (BREI) 
whhin Ulc barnew of the U m d  States Energy Frognun Tor Armcnta under contract with Lhc United - - - - 
States Ageucy to1 lnlemdl~onal Development l b s  speaficahon was prep& by Resource Management - 
Associateti @MA) 

Tbc belcw spccificd work shalI be performed at thm separate Utes CHARENTSEVAN 
RFNDENTLAL STIE, REmJGEE BUILDING, YlERVAN ORPHANAGE BULLDING 
COMPLEX, AKHTANAK VILLAGE ELDERLY HOUSE 
'Ihc ChPn:ntsavan s~tc 1s a complex of Uuce 9 s t q  mnntcbng resldenrial bluld~ys Two of the 
buildwgs have always been c01~a:lcd with the d~smct hcahng system @HS) The thrrd bmldlng has 
never been connected to the DHS The thud building houses m n i y  refugees from Nagomo-Kanbakh 
and is where the speclficd work d l  be puformtd 
The Yaevan Oiphanage located m the ~ o u l h m  part of Yerevan The orphanage smcs as a remdemal- 
ho6pieal complex for 185 &ldm ages 4 to 18, suifcnng from mental and physlcal chsabhues 'Ihc site 
j6 a Mmpltx of four bldings connected to each othtr by corndm The of the four bu11d1ngs are 3 
story ch~ldren's resrdenbal blocks Each block ~ncludes 5 aparunenls ccmsxstxng of two room5 wth 50 sq 
m each The othcr block IS two stones howaug the adrmmlrahve offices Each block also has a 
basement 
?hc cldwly house is located m the Akhtanak Vlllage m the souther parl of Yerevan The clderly house 
serves ~s a rcs~denhd-nur~ltlg complex for 185 elderly persons Many of &em expenence physical 
dlsabrlibcs The ate IS a complcx of 4 burldings connected to each other by comdors 3 of the 4 
bldinpv are 3 story and each of these mnmns 35 aparfments The othcr buildmg 1s a 2 stmy 
sdrmmstratioa budLng All 4 buddmngs sham a common basanent 

The work lo be prov~ded undcr 1h1s specificanon conasts of procurement and istallahon of 23 new 
Qom 

Contxactor shall futn~sh all labor, materials, tools and equipment for thc ccnnplehon of the follmng 
works as sparficd h m n  

2.1 New Door InstaUaton At Orlphanagr. and Elderly House 

A total of 14 new double entrance doors &all be mlalled at locatrons that will be rdenbfied on the s~le 
floor pllrns dmng the job walk 
2 la  'Ihc doors shall conslst of two separate panels, both operable 
2 1  b The doors shall be manufactured from steel kames and steel panels 10 ansure durabhty 
2 IL Total threkntss of the door panels sWl he a J N I I ~ I D . ~ ~  of 45 xrn~~ 



2 Id "She 6goGO berm tbc wck and outsrdc sk~rr ofthe d m  shall be tilled mth p e r h  mulabon 
3 la E f ~ h  pw Wl hnvo two layers of gLsss, minunum thickness 4 mm, mmmum slze d 50 cm 
by 100 cm , inlst;JLcQ la the uppn 213 of the panels to provide natural hgbt m thc hallways 
ZZO Qlass must ba held m by movable strips that allow glass to bc neplaced Ifnccssary 
2 lg E;acb papal shall have mtenm and extenor keyed locktng sccmty handles 
2 14 Oae pilftcj ahall bave lockmg bolts mwnbbd at the top and bcttom. 
2.11 Interior curd eqtmor of thc doors are to bc paurced with an extenor grade enamel pamt 
Z lj B X ~ ~  and mtenar gap between dam frame and cnknor wall shall bc ca~lked with rcn exmw 
gradt+ srUoonkcd my@ Latex rated for 35 years or longer 
21k Gaps k g #  fhan 2 cm must be pie filled w ~ t h  baclrcr rod or expandxng foam pirot lo caulkmg 
21 1 The finls&eQ caulk~ng must overlap a m~nrmum of 05 m onto both the drame nad thc wall and 
hwe s smvolh apptataRcc 

- - - -  - -  - 

224 Tbt dam 8balI conslse of two sepamrt pancls both operable 
2 2b Thrt dws &a11 be rnanufacnvcd tiom bteel frames and steel panels to m m  durabil~ty 
2& Tot4 Ihickness of the door pmeh shall be a ~ l n u n u m  of 45 mm 
2 2d 'The space benveen the ~ns~de  and ourstde slan of the doors shall be filled unth whte msultlllan 
2 Zc Eacb panel shall have two laym of glass, rmn~mum tlnckness 4 mm, I I I ~ [ I ~ D D . ~  surc or 30 by 30 
a, installed in Ibe upper 114 oi the panels to p r ~ v l d e  natunl light rnto Ule hdlway~ 
22f Each panel shall have mnteuor and extenor handlea Lbal mil keep the d m  c l a d  but nM lrclkd. 
2 28 One pirnel shall have locking bolls mounted at tk top and bottom. 
2 Zh The other psnel shall have a sclf cioslng sptrng 
2 U htmm and e m o r  of thc doors shall he painted wuh an extcr~or grade enamel punt 
2 2j EctWtw and rnlooor gap benveen d m  k m e  aad cxtenor walI shall be caulked w~tb an exlcnor 
grade, srlicwiz#i acryhc latex rated for 35 years ar I m p  
2 2k Gaps lagex than 2 hn must be pre fillal with backer md or expand~ng foam pnor to caulking 
2 The fintshed ~aullung must overlap a m m m  of 05 cm onto both rhc Kame and the wa& and 
have a moth appearance 

2.3 Door Schedule and B u d h g  Plans 

NEW DOOR SCHEDULE 
Dlmcnslon Sqtm Quamtyhmls 

















Append~x D 
Procurement Procedure 



- BURNS AND ROE ENTERPRISES, INC. m 
PROCUREMENT PROCEDURE for DELIVERY ORDER 
No. 27 

WEATHERIZATION AND ESCO DEVELOPMENT 
PROJECT 

ARMENIA 

July 17,1997 

Prepared by: 

Subm~tted to 

Contract No.: 

Burns & Roe Enterprises, Inc. 

U.S. Agency for Internabonal Development 

CCN-0002-Q-00-3154-00 
Energy Effic~ency and Market Reform Project 
Dellvery Order No. 27, 
Weather~zat~on and ESCO Development 
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USAIDEEMRP/EEMRP 
BURNS AND ROE ENTERPRISES, INC. 

PROCUREMENT PROCEDURE 
FOR 

COMPETITIVELY BIDDING AND CONTRACTING FOR 
WEATHERIZATION PROJECTS RELATED TO 

DELIVERY ORDER NO. 27. 

1 The local project management fm produces a technical speclficatlon m sufficient detall to allow 
for bldders to accurately estimate the trade spec~alities requved to perform the work, the amount of labor 
requrred (to be expressed m whole work days), and to be able to do an accurate ma ted  take-off all of whch 
enables the bldder to submit a fm fixed pnce bld Specfi-on should contam a detalled narratwe 
descnption of the work to be performed and should mclude drawmgs whlch are to scale and depict the 
areashterns to be weathertzed The accuracy and detad of these drawmgs will be cntical to bidders bemg 
able to do accurate material takeoffs 

2 The local project management fm will submit the completed specification and drawmgs to BREI 
(Washmgton, D C ) project management for revlew and approval Attached to the spec~fication should be 
a recommended b~dders list compIete wth the name of the firm, street address, telephondfax number(s) and 
name of a pomt of contact 

3 The approved technical specifications shall be provided by BREI project management to BREI 
Project Procurement for Issuance of an Invitation for Bld (IFB) NOTE 8&L procurement activlty shall 
be generated and controlled by the BREI Washington, D C Project Procurement Manager (PPM) 

4 PPM shall generate an IFB m English and Russian NOTE The English copy shall be the official 
copy The Russlan copy shall be a courtesy copy to asstst m expedltmg the bld process The IFB shall 
contam a bld acknowledgement form whlch, upon recelpt of the IFB, the btdder must return to the PPM 
wlthm 5 calendar days This return may be by fax 

5 PPM shall DHL both the English and the Russian copies to the selected and pre-selected bidders 

6 Upon receipt of all bid acknowledgement forms, PPM d not@ the local project management firm 
and duect it to arrange a s ~ t e  vlslt (1 e , job walk) Tlus s~te vmt or job walk must be arranged so that all 
btdders who have lndlcated that they w11 parhapate m the bid are m attendance If the bidder lntends to use 
specialty crafbmen fiom another wmpany(s) (I e .  subcontractors), the brdder should arrange for a 
representatwe of that (those) compan~es to attend the job walk SEPARATE JOB WALKS WITH 
INDIVIDUAL BIDDERS AND/OR SUBCONTRACTORS ARE NOT TO TAKE PLACE The local 
prqect management firm shall also not@ the BREWerevan local responsible party (LRP) of the job walk 
The BREI LRP must attend the job walk 

7 The BREI LRP wlll take notes of any clanficabons or changes to the tech spec that are discussed 
and agreed to d w g  the job waUc Also, he wll make note of any queshons that are not answered on the job 
walk and which must be researched 



8 The BREI LRP shall wrrte up the job walk notes and send them to the PPM (Washtngton, D C ) 
PPM wtll revrew the job walk notes wth  the Project Managing Dtrector 

9 The Project Managmg Dlrector shall determme the necessary course of actlon to clar~fy any open 
Issues, as well as to approve any devtahons to the techrcal speclficatron as may have been prelrrnrnanly 
drscussed and agreed to on the job walk 

10 Once all Issues contamed rn the job walk notes have been addressed, PPM wdI rssue a IFB 
rnodificatton lncorporatmg the changes and rssue tt to all btdders m wntmg If necessary, PPM wrll extend 
the b ~ d  due date to allow suffic~ent tune for cornmuntcatlon w~th the btdders and to allow btdders to 
accurately evaluate how the changes affect theu prlce and schedule 

1 1 B~dders must subrn~t SEALED BIDS A btd a sealed dlt IS fully contained m an envelop, the flap 
of the envelop of glued shut and the bidder has affied tts company seal or the company's respons~ble party 
has affixed hls s~gnature rn mnk across the sealed down envelop flap 

12 Although rt IS preferable that bld(s) be subm~tted m Engl~sh, they may be subm~tted m Armen~an 
or Russ~an However, all pnclng must be expressed la U S  dollars The b ~ d  must contam &nfonnat~on 
requested In the IFB to be fully responstve If it does not, BREI reserves the nght to d~squal~fy the 
unresponsive bld(s) from further c o n s ~ w o n  wthout dlscuss~on Ifom~ss~ons are mmor and adrnmlstratwe 
m nature (e g , farlure to submit a copy of company's reg~stration papers), PPM will make every reasonable 
effort to allow the brdder to correct the ornrsslon as long as the process of correctrng such omrsslons does 
not mater~ally ~rnpact the trmely conclusion of the bdaward process 

13 Brddefs must send theu sealed b ~ d  to the PPM m Washmgton, D C ttmed to reach the PPM by the 
b ~ d  deadhe date Altematwely to the btdder sendmg h ~ s  sealed btd to the PPM dvectly and at hls own cost, 
the bldder may subm~t the sealed envelop to the BREI LRP who w~ll forward the unopened b~d(s) to 
Washmgton at BREI expense 

14 When all btds have been rece~ved m Washmgton, the PPM w11 arrange a formal b ~ d  openlng and 
recordat~on of the un-evaluated blds The bid open w~l l  be conducted by the PPM or h ~ s  des~gnee and 
wtnessed by two other BREI personnel Bid openlngs wdl be pnvate, and the results wdl not be pubhcly 
announced 

15 If the b ~ d  has been wntten m h e n r a n  or Russlan, PPM wll arrange to have ~t translated Unpnced 
coples wrll be sent to the BREVYerevan office to accompPish th 

16 After PPM has rece~ved translated coples of any bjds ongmally submltted m Armman or Russian, 
unpnced coptes of the blds wll  be prepared and subm~tted to the prqect hec tor  for technical evaluat~on 
The project duector can elther perform the TB hunself or forward the unpnced bids to others for evaluation 

17 Project management w~ll  perform tbe T E and prov~de a wntten report stabng the technical 
acceptab~l~ty of the bids If any bids are determlned to be t e c b d l y  un acceptable, tbe T E shall state 
whlch blds mlght be made to be technically acceptable and which ones cannot and should be lgven no fiuther 
cons~derat~on 

18 PPM shall perform a commercial evaluation, mcluding determmmg tf each bldder has prov~ded all 
requested submrttals and preparation of a bld abstract 



19 Based on the techntcal evaluat~on, PPM wdl contact those b~dders whose b~ds are determrned to be 
techn~cally unacceptable but wh~ch could be made to be techn~cally acceptable and so l~c~ t  a modrtied btd or 
clanficatton statemenqs) If possible, th~s contact wdl be vla conference call w~th the PPM, project techn~cal 
support personnel and the b~dder If th~s IS not posstble, PPM wdI request b ~ d  clanficatlons from the bldder 
by fax 

20 B~dder's re-contacted by PPM as noted m 17 above, shall subm~t clanficat~on statements tn wnttng 
If the clartficatlon statement does not mclude any alterations to the btd prtce or proposed work schedule, 
these clarlficat~ons may be faxed to Washtngton, D C If the clanficatton tnvolves revtsed pncrng and/or 
work schedule, the revtsed b ~ d  must be submttted as a sealed b ~ d  (see above ducusslon) 

21 Once all b ~ d s  have been evaluated and all open Issues clarified and all bidders determmed to be 
responsive or non-responsive, PPM wdl determme the awardee and generate a contract between BREI and 
s a d  awardee 

22 If the contract value IS greater than $25,000, the contract wdl be a draft contract The PPM w~ll  
subm~t the draft contract to ~ t s  USAID Contractmg Officer for consent to Issue the contract 

23 When -- any only when -- the Contractmg Officer has given BREl consent m wrttmg to issue the 
contract, PPM wll Issue the contract. The contract wdl be ~ssued m Engltsh, wth a courtesy copy m 
Russ~an prov~ded 

24 After the contract has been awarded, PPM w~ll  nottfy all bldders m w t m g  of that act~on Such 
not~ficatton will not mclude any mformatton or drscusslon as to UI what order the unsuccessfil b~dders 
fmtshed or the delta between thetr blds and that of the successful btdder 

25 The successful contractor must stgn and return one o n p a l  (Engltsh) copy of the contract to the 
PPM m Washmgton, D C Once both partles have executed the contract a vahd contract exrsts and the work 
may begtn NOTE No work a to begm unttl both parttes have executed the contract Burns and Roe wtll 
assume no financial obltgatton towards the contractor untd the contractor has executed the contract 

26 If the contract 1s less than $25,000, the contract wdl be unmedlsztely rssued to the contractor Upon 
recetpt m Washington, D C of an orlgmal copy of the contract stgned by the contractor, work may begtn 

27 Post-award contract admmistx&on w11 be a shared effort The local project management company 
wll have the responsrbdm to monttor the contractor m tbe field However, the local management company 
will not have the authority to approve any changes to the work If Issues m s e  - typtcally unknown field 
condtttons wh~ch warrant a change to the spectfidon (espec~ally rfthose field condltlons result m a change 
m the pnce or schedule of the work) - the local project management team must report these cond&ons to 
the PPM wth a recommendatton THE CONTRACTOR IS NOT TO PROCEED WITH THE CHANGES 
u N n L  HE HAS RECEIVED A MODIFICATION TO HIS CONTRACT INCORPORATING THE 
CHANGES 

28 Bums and Roe project management wtll evaluate the proposed changes and advtse the PPM of the 
deslred actlon If a ~ ~ O C O S ~  change IS mvolved, PPM wll rmmed~ately Issue a contract modlficabon lf so 
requested to do so by BREI project management If a change is approved by project management whtch 
w11 tnvolve a change m the contract pnce and/or schedule, PPM w11 negottate wtth the contractor unttl a 
fatr and equttable pnce and/or schedule 1s determined 



29 As part of hts evaluatton of any proposed prlce increase, PPM wtll Independently vertfy and 
document the true costs of the change to the extent ~t ts possible for hrm to do so withm ttme frames that do 
not rnatertally delay the progress of the work If the change mvolves a schedule change that project 
management cannot allow, PPM wtll negooate wtth the contractor for an equttable change to the contract 
pnce to malntaln the schedule and perfom the rnodtficatlons by, perhaps, addtng some add~tlonaf workers 

30 The contractor wdl submtt proper lavoices to the PPM for approval to pay tn accordance with the 
agreed-to contract payment schedule NO ADVANCE PAYMENTS WlLL BE CONSIDERED 
PROGRESS PAYMENTS OR MILESTONE PAYMENTS CAN BE CONSIDERED HOWEVER, 
PROGRESS PAYMENTS MUST BE BASED ON SOME TANGIBLE DELIVERABLE The local project 
management firm w~ll  be asked to vertfi that the contractor has, m fact, completed (and delivered) the Items 
for whch tt IS btllmg 

3 1 It IS unperabve that all assisting par&= (Burns and Roe project personnel, Bums and Roe local office 
staff, partlclpattng Burns and Roe team members andor thew consultants/subcontractors and the local 
project management company) understand that, once the actual b ~ d  process starts, they cannot have any 
contact with the bidders or asstst them rn any way Bidders must be tramed to ask thew quest~ons of PPM 
only If PPM determrnes that mput from any of the above-menttoned entlbes IS appropnate, the PPM will 
funnel the questtons to appropnate party who, m turn, must provide lts mput duectly to the PPM for 
dlssemmatton to the bidders The sole exceptm to thls a that the btdders may contact the LRP for logstlcal 
support in transmlttmg bld documents to Washmgton, D C 

32 Further, tt IS unperatrve that ESCO trarnmg related to how to btd the work must not involve any 
drscussron of the ac!uolprojec& and/or t h w  tcrchnrcal specrficafiom anrt/or drawings Assuming lt IS 

necessary to provtde concrete examples dumg the trmrng, the trarnrng personnel must create a hypothetical 
model andlor speclficabons for the tralnrng purposes Another poss~ble approach that would be acceptable 
and ~ o u l d  not corrupt the actual blddrng process would be to use a prevtous project already completed as 
the tralntng model 



Appendlx E 
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TECHNICAL EVALUATION OF ESCO BIDS, IFB's #101-105 and 107 

Performed by Dav~d Anderson for Glenn Flck 
September 24 and 25 1997 

Methodology 

1 I prepared my own estimates 
2 Glenn provided me wlth coples of unpnced blds 
3 A I charted the b~ds 101-105 on quant~t~es l~sted for 
Weather-stripp~ng 
Caulk 
Handles wtth locks 
Add~t~onal matenals 
Mandays 
Glass 
Work schedule, works plan and labor source 

b I charted IFB's # f07 on the quantrtles l~sted for 
Caulk 
Add~t~onal rnatenal 
Mandays 
Glass 
Work schedule works plan and labor source 

4 Usmg a scorlng system of 0 to 5 1 scored each category l~sted above If the b~d amount 
was w~thm 10% of my est~mate lt scored a 5 w~th~n 20% ~t scored a 4 w~th~n 30% ~t 
scored a 3 w~th~n 40% ~t scored a 2 w~th~n 50% it scored a 1 The schedule plan and 
labor sect~on score went from 0 to 3 The add~tional material and handle categor~es were 
d~scounted from the scorlng by 50% of the ongmal score to reflect the importance of 
these two categor~es related to the others Than the final score was tabulated for each 
ESCO for each bid subm~tted 

5 I am recommendmg a mlnlmum score of 17 be requ~red to consrder a bld techn~cally 
acceptable for IFB s 101 -1 05, and a score of 15 for IFB #I 07 

6 Only two companies scored 17 or above on #s 101 - 105 and are techn~cally acceptable 
as IS M~crochma and UN Only one company scored a 15 on #I07 SOL The 
remamder of thls report w~ll review each IFB and offer suggest~ons for maklng other 
b~dders techn~cally acceptable 

# I  01 Orphanage W ~ n g  A 

1 ECOteam- ~f they reduce thetr w/s estlmate to w~thln 10% of 1728 meters and submit 
acceptable schedule plan and labor (SPL) they will have a score of 23 5 
(Note All of ECOTEAMs glass b ~ d s  were h ~ g h  by a factor of 10-for scortng purposes I 
reduced this amount by ~nsertrng a decrmal pornt after the last 0-th~s brought their 
est~mates close to mme-thrs w11i need to be verrfied wrth ECOTEAM ) 

2 SOL -Addmg the quant~ty of 376 tubes of caulk (my cost estlmate of $1 504) and an 
acceptable SPL thew score will be 21 5 



#lo2 Orphanage Wmg B 

1 CESCO- Add~ng the quantdy of 240 tubes of caulk (($960) reducmg the glass to w~ th~n  
10% of 248 sm and acceptable SPL score 19 5 

2 ECOTEAM- addmg quant~ty caulk 195 ($780) acceptable SPL score 17 5 

3 SOL- addmg caulk 380 ($1,520) acceptable SPL score 21 

#I03 Elderly Wmg A 

1 CESCO-addmg caulk 357 ($1,428), reducmg glass to wlth~n 10% of 220 acceptable SPL 
score 20 5 

2 ECOTEAM-reducing wls to wrthm 10% of 1998 m addmg caulk 186 ($744) reduc~ng 
glass to w~th 10% of 220 acceptable SPL score 21 5 

3 SOL- reduung wis to w~ th~n  10% of 1998 addmg caulk 436 ($1 744) reduung glass to 
w~ th~n  10% of 220 m acceptable SPL score 25 

4 TSAIG- reducmg wls to w~ th~n  10% of 1998 addmg caulk 366 ($1 464) reducmg glass to 
w~ th~n  10% of 220 sm acceptable SPL score 25 

#I04 Elderly Wmg B 

1 CESCO- addmg caulk 337 ($1 348) reducmg glass to w~ th~n  10% of 220 acceptable 
SPL score 20 5 

2 ECOTEAM-reducmg wls to w~ th~n  10% of 1791 reducrng glass to w~thrn 10% of 220 
acceptable SPL score 20 5 

3 SOL- addmg caulk 377 ($1 508) acceptable SPL score 21 5 

4 TSAIG- reducing wls to w~ th~n  1 f 1791 addmg caulk 347 ($1 388) reducmg glass to 
w~ th~n  10°h of 220 acceptable 

#I05 Charentsevan 

1 CESCO-mcreasmg wls to w~ th~n  10% of 2808, addmg caulk 751 ($3 004) acceptable 
SPL score 20 

2 ECOTEAM- reduc~ng w/s to w~ th~n  10% of 2808 add~ng caulk 360 ($1 440) reducmg 
glass to w~ th~n  10% of 275 acceptable SPL score 21 5 

2 SOL- addmg caulk 701 ($2 804) acceptable SPL score 23 

#lo7 Elderly Greenhouse 

1 CESCO- addmg caulk235 ($940), addmg sufficrent man days acceptable SPL, score 19 

2 Mlcrocl~ma-addmg caulk 220 ($880) sufficient man days score 17 

3 UN-addmg suffiuent man days, score 17 
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IFB #I 04 Compan 
Elderly B 

Technical Est~mate 
CESCO 
EcoTeam 
M~mCl~ rna  
SOL 
TSAIG 
UN 

IF8 #105 Compan 
Charentsavan 

Techn~cal Est~mate 
CESCO 
EcoTearn 
MlcroCl~rna 
SOL 
UN 

Caulk Calcul S 

weath Calwla S Caulk Calcul S 
stnp Q 

Handles Calcul S laddrt IMandays Calcul S  lass Calcul S 

Handles Calwl S laddrt I~andays Calcul S IGlass Calcul S 

Sched plan 
Lab Source 

0 
7 6 

10 5 
22 

13 5 
6 5 
25 

Sched plan 
Lab Source 1 

" categories we~ghted at 0 5 for Combined Score 



IFB #I07 Company 
GreenHouse 

Technical Estimate 
CESCO 
M~croClrma 
SOL 
UN 
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ENERGY SERVICE COMPANY (ESCO) DEVELOPMENT PROGRAM 
Work Implementation Plan 

The U S Agency for International Development (USAID) contracted wth Bums and Roe 
Company under the Energy Technology-Based Semces Program to work with exlstmg and newly 
fomng ESCOs m Armema to enhance their techcal and management slulls (Contract #CCN- 
0002-4-00-3 154-00, DO #27) The Dehvery Order was signed at the end of September 1996, 
and has a completion date of June 30, 1998 The ESCO Development Program builds upon 
prewous programs m weathenzation and energy efficiency whch have been funded by USAID 
over the past three years Bums and Roe Company contracted wth Resource Management 
Associates (.MA) to undertake the mtial project p lmng,  mcluding developmg the Work 
Implementation Plan and gathenng data for the Enwronrnental Impact Assessment Ms Mary 
Worzala, Project Manager for RMA, traveled to Armema December 2-17 for work plan 
development Ths report descnbes the activities and accomplishme~s of Ms Worzala's tnp and 
lays out a plan of action for implementation of the ESCO Development Program 

The pnmary objective of the ESCO Development Program is "to assist wth the estabhshment of 
pnvate energy serwce compames (ESCOs), operating in a commercial market enwonment, to 
continue exlsting weathenzation actiwties, thereby layng the foundation for ESCOs that will 
ultlrnately prowde conservation and energy efficiency semces to the industnal, commercial and 
residential sectors " Ths Delivery Order "calls for a continuation of past weathemtion 
actiwties, but with a major focus on developing pnvate ESCOs to carry out the work " 

The ESCO Development Program has four major subtasks, m addition to the work plan 
development, general program coordination, and program reporting 

Subtask A Development of a Portfolio of Weatherization Projects 
Subtask B Identification and Strengthemng of Exlstmg ESCOs 
Subtask C Weatheme Buildings Using Competitively Selected ESCOs 
Subtask D Momtomg, Evaluation, and Dissemnation of Results 

Progress and discussions on each of these subtasks is descnbed in ths report For each of the 
above-mentioned subtasks, there is a section whch discusses the work, and actions to accomphsh 
these objectives are proposed Thls is followed by sections on program management, and general 
coordination and reportmg A tlmeline for implementation of the ESCO Development Program 1s 
presented in Section 8 Resource allocation for each of the subtasks is contamed in Section 9 
Appendzx A contans a listing of contacts made dunng the work plan development tnp 



Tasks m the Scope of Work 

e Coordinate ESCO Development Program with other USAID and donor agency 
programs 
Identify suitable sites 

e Obtain USAIDNerevan concurrence with site selection 
@ Prepare Weatherization Projects Report 

Work Plan Development Trrp Findmgs and Recommendatrons. 

The scope of work establishes the following selection cntena - 

I) The building is being utilized for critical services, such as schools and hospitals 
.¶ The building weathenzation needs would not likely be addressed without USAID 

assistance 
.¶ The weatherizat~on effort will be feasible w~thin a reasonable time frame and 

budget 

The selection crrteria listed above are the same ones wh~ch have been utilized in prevlous 
weathenzation programs To assess the appropriateness of continumg to utilize these criteria, 
discussions were held with many organizations and individuals regarding the selection cntena 
Smce the ESCO Development Program emphasizes commercial viability of the ESCOs, the 
inclusion of the critical services cnteria should be de-emphasized Previous weathenzation 
programs have concentrated on critical service buildings such as schools and hospitals 
However, this will not be a viable market for ESCOs in the near term Schools and hospitals 
generally can't afford the full cost of services being provided It is recommended that the 
following additional cntena be considered in the selection of buildings for inclusion in the 
program 

e The buddings which are selected should leverage the impact of another donor 
program 

a The reclpient be willing to cost-share in some way 

The cnteria that buildings be chosen which are in some way leveraging the resources of other 
donor programs IS highly recommended as a way of screening buildings Several such 
opportunities were identified in the work plan development trip, including joint projects with 
TACIS (EU Energy Center in Charentsevan), the UNHCR (elderly housing in Yerevan), and the 
ASIF (specific sites to be proposed in January) Of the sites which have been weatherized in 
previous programs, only one site had the resources to share the costs This was School #8, where 
the money came from a collection taken of parents of the school's students, not from school 

Resource Management Assodates of Madison Inc Page 2 



operating funds If a budd~ng is also bemg worked on as part of another program, in effect this 
agency IS also cost-sharmg, although the actual reclp~ent might not be 

Geograph~c concentratlon of selected sltes 

Previous weathenzation activlt~es have taken place throughout the country, particularly where the 
weathenzatlon has been done In coordmat~on with UNHCR Discuss~ons were held with vanous 
partles regardmg the geographic concentrat~on of the ESCO development program ' The 
recommendation is made that the actlvltles be focused on Yerevan (and immediately surroundmg 
areas) This recommendation is made for several reasons 

a With the exception of ARS crews, the crews wh~ch have been tra~ned are 
concentrated m these areas 
Smaller geographical concentration wdl mlnlmlze the management and log~st~cal 
aspects of the project, i e supervlsion of the work, mater~als transport, etc 

0 Cost will be lower ~f the work IS focused In a limited geograph~cal area, smce 
matenals transporting and supervlsion costs w~ll  be m~n~rmzed 

Once the work implementat~on plan is approved, it IS recommended that the ~n-country 
~mplementing agency begin the ~dentificat~on of spec~fic sites to be considered Fmal slte 
selection should take place during a tnp by weather~zat~on spec~al~st, Mr David Anderson T h ~ s  
should take place very early In 1997, preferably ~mmed~ately following work plan approval by 
USAID and the establishment of an in-country ~mplementmg agency 

Feasib~lity of performance contractmg at one or more of the sltes 

The scope of work mentions performance contractmg In the traning subtask, In that the 
contractor is expected to impart the concepts of performance contractmg as part of the training 
Previous prel~rmnary assessments of the viab~lity of performance contracting were negatwe, 
concludmg that the financial, legal, economic, and ~nst~tut~onal envlronment was not ready for 
th~s  type of financing of energy efficiency D~scussions were held with several persons prlor to 
and durmg the work plan development trlp to assess whether the envlronment had ~mproved In 
the past year In particular, prior to leaving the US, a d~scusslon was held w~th Ms Shirley 
Hanson, a renowned expert In performance contractmg Ms Hansen was v~sltlng RMA's office 
In Mad~son to discuss work under another Bums and Roe Delivery Order In Russ~a 

Attempts were made durmg the work plan development tnp to coord~nate the activity with ARS to make 
use of the crews who had been trained In previous programs Ms Worzala met w~th the local ARS office manager 
Ms Chr~st~ne Avak~an to descnbe the program actlvlties and to request that ARS ~dent~fy potentla1 participants in the 
program A trlp to Gyumn and Vanadzor was scheduled for December 1 1 When called the day before Ms 
Avakian md~cated that she had not rece~ved a response from ARS Washmgton office regardmg the request The 
next day, Ms Avaluan reported that the ARS Washington manager (Kanne Alemian), Indicated an unwillingness to 
work on the program They stated that they would not prov~de the names of people who had worked on prevlous 
programs because they expected to have all of these people fully employed w~th ARS projects 
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While the general economic conditions appeared to be improving somewhat, particularly In the 
past six months, the viability of performance contracting has not changed substanttally since the 
evaluatlon done in previous USAID programs Ms Hansen concurred that the application of 
performance contracting in Armenla appeared premature, given the financial, economic, and 
energy sector conditions This view was also held by others, e g Armen Yeghiazarian, private 
hotel owner, EC energy personnel It is, therefore, recommended that no, or very few, resources 
be devoted to pursuing performance contracting In Armenia However, it is recommended that 
this topic be covered in one of the tralning sessions in a general discussion of financing 
alternatives for energy efficiency 

Identify sites wh~ch result from d~scuss~ons 

While the emphasis of this trip was not on selection of specific sltes, several possib~lities for sites 
resulted from discuss~ons held with vanous donor agencies regardmg their programs Three site 
possibilities resulted from these meetings, which should be followed up after work plan approval 

1 Resldentzal Buddzng In Charentsevan - The TACIS Energy Center is installing a natural 
gas-fired boiler in a residential building In Charentsevan The building IS a nine-story apartment 
buildtng (36 unlts), one of three whlch are adjoining Two of the three buildings are connected to 
the district heating system, but the thlrd buildlng (Energy Center demonstration s~te) IS not 
There is no central heatmg system for th~s  building, so residents have selected their own heat 
source, e g electric space heaters, wood stoves The Energy Center will be installing the boiler 
in January 1997, and also installing gas and heat meters In the building and the adjoining 
buildings It is recommended that the ESCO Development Program conduct weatherization and 
other energy improvements on both the demonstration project building and the middle bullding 
This way, there will be three separate buddings which can be monitored for energy usage and the 
results can be compared The monltonng and evaluatlon wlll be done In cooperation with the 
Energy Center 

2 Amenzan Soczal Investment Fund - ASIF is conducting bulldlng rehabilltation on several 
schools and hospitals in and around Yerevan Ms Worzala met with Gagik Wlachatnan to 
determine whether there was an interest in workmg together on certain sites ASIF could do the 
general bu~ldlng renovation, and the ESCO Development Program could do the weatherization 
and heatmg systems work ASIF requires a 15% contribution on the part of the recipient for 
work to be done at the sites It was agreed that ASIF would put together a list of three or four 
sltes wh~ch could be considered for cooperative efforts 

3 UN Hlgh Commzssron for Refugees - Discussions with Robert Robmson, Representatwe 
for UNHCR In Armenia, led to a general agreement of cooperation between the USAID and 
UNHCR programs (assuming USAID concurrence) Mr Robinson's staff will prov~de a small 
number of sites for cons~derat~on One which was mentioned was an elderly housing unit in 
Yerevan, which has no or insufficient heat This site IS of particular interest to the Minister of 
Social Services In sltes that would be done in cooperation with UNHCR, the USAID program 
would fund energy-related work while UNHCR would fund general building repairs 

- - 
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Number of S~tes to be Selected 

The information regarding local labor budget was not available to Ms Worzala prlor to or during 
the work plan development trip The materials budget for the ESCO Development Program is 
reported to be $135,000 The average materials cost per site for the s~tes weather~zed in Yerevan 
dunng last year's program was $6,000 - $8,000 for weather~zat~on, and $1 5,000 for full repair 
The average mater~al cost per meter squared was $6 00 for weatherization, and close to $19 00 
for full repair This does not include the cost for tools for the crews In total, about $100,000 
was spent for matenals and tools for a total of eighteen sites weatherized 

A general recommendation would be that this program concentrate on smaller and fewer sites but 
do more energy-related work at each site This could include attic and wall ~nsulation, effic~ent 
lighting, electrical improvements and heating system improvements The work should be limited 
to the building level (residential, ~nstltutional, and commercial), but address the total energy 
systems of each building This way, a broader range of shlls which are available In local ESCOs 
can be util~zed, and the program can address the whole building at the same tlme It is not 
recommended that the ESCO Development Program look at other building needs such as roof 
repair, structural work, plumbing, or cosmetic work such as pa~nting One approach would be to 
require the rec~pient to undertake some of these repairs as a condition of the cost share Wmdow 
replacement should be cons~dered rather than full repair of windows 
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3 SUBTASK B: ~DENTIF~CATION AND STRENGTHENING OF EXISTING ESCOs 

Tasks m Scope of Work 

9 Identify existing ESCOs, register new companies 
g General business training 
e Prepare ESCO Outreach and Training Report 

Work Plan Development Tnp Fzndzngs and Recommendattons 

The activtties during the work plan development trip focused on try~ng to identify and assess 
capabilities of existing ESCOs to conduct weather~zation and other ESCO activities This 
consisted of visiting the NGO center to explore companies which were llsted in their database, 
asking other energy and construction-related programs who they have used in their programs (EC 
Energy Center, ASIF, UNHCR), and meeting with as many of the firms ident~fied as possible 
within the time constraints While not an exhaustive effort was made to locate all existing 
ESCOs, most of those ndentified in the scope of work were contacted ESCO company material 
which was gathered is contamed In Appendix B In addition, a couple of the crew leaders who 
have worked on past weathenzation activities have also expressed an Interest in registration 
None of the crew leaders for ARS were contacted due to non-cooperation on ARS' part 

Several conclus~ons can be drawn from these meetings First, none of the ESCOs met had done 
weatherization They had an interest in this work, since they saw the potential for expansion of 
business The ESCOs had performed other energy-related services, such as industrial energy 
audits, boiler tune-ups and maintenance, and boiler replacement They had also done studies of 
various energy topics, including distnct heating systems options, renewable potential, feastbility 
studies for spec~fic projects, and business plans for energy-related companies ASIF and 
UNHCR both offered to recommend construction companies with whom they had worked, who 
could be trained in weatherization techniques The RMA weatherization crews were the only 
ones with demonstrated weatherization expenence 

It is recommended that the ESCO development program try to incorporate some of these ESCOs, 
despite the fact that they do not have direct weathenzatlon experience Depending on the scope 
of work to be done at each site identified, some may be able to do boiler or electncal work The 
ones who do not have direct experience in weatherizat~on could be trained in the techniques An 
advertisement could be placed which would try to expand the number of companies being 
considered, with the qualifications spelled out in the ad At a minimum, the companies should be 
registered and have some energy knowledge and construction-related expenence It is unlikely 
that an advertisement will yield any additional companies who have weatherization experience, 
since this is a relatively new concept in Armenia 

The training which should be provided in this program will depend on the skills of the ESCOs 
which are selected For some, this might be technical training in weather~zation techniques 
Some training in bidding and estimating was held in June 1996, at sessions attended by the 
RMAIARS crew leaders and two of the ESCOs who were contacted during this trip (Ecoteam 
and CESCO) In order to encourage realistic proposals for the weatherization work, it will be 
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necessary to conduct further training sesslons once the bu~ld~ngs are selected and the ESCOs 
prequalified This would include additional training in b~dding and estimating, contracting, 
project management and scheduling, and requirements of the competitive process being used to 
solicit proposals Business management and marketing training is also recommended A specific 
training plan was not developed as part of the work plan development trip and will need to be 
developed early in the Program 

The ESCO Development Program should consider fundmg some training in budding standards as 
a way of institutionalizing the ESCO work This could be done in conjunction with the 
Armenian chapter of the Association of Energy Engmeers It is also recommended that an 
emphasis be put on utilizing other resources which are available for training, such as the training 
program administered by USEA It would be possible to send a limited number of ESCO 
personnel to the U S for trruning which IS outside of the resources of this program Another 
source of management training might be the EC-funded Project Implementation Unit (PIU), 
headed by Dr Wolfram Schwarzer Their scope of work includes the establishment of a tralning 
center for energy project management and business plan development While the scope of the 
PIU training was still being defined at the time of the work plan development trip, coordination 
should be continued throughout the ESCO Development Program implementation 

Training of end-users should also be part of the ESCO Development Program End-user training 
will be important to sustaining the program impacts and to developing a market for the ESCO 
services Training sessions should be conducted with bullding residents to Inform them of the 
measures whtch were implemented in each- tmlaing Training which is oriented towards market 
development 1s discussed under Impact assessment and lnformatlon dissermnation, Section 5 
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4. SUBTASK C. WEATHERIZE BUILD~NGS USING COMPETITIVELY SELECTED 
ESCOs 

Tasks m Scope of Work 

e Develop RFP 
Q Award contracts 
a Research local manufacturers 
rn Develop specifications and procure needed equipment and supplies 
a Oversee installation work 
a Prepare Weather~zatlon Projects Complet~on Report 

Work Plan Development Trrp Fmdmgs and Recommendatrons 

Competrtnre B~dd~ng for Weather~zat~on Work 

As discussed in Subtask B above, there appear to be a limited number of firms who have done 
weathenzation and specific energy efficiency work If the qualifications are widened to include 
construct~on-related firms, the competltlon could be very large In thls case, the program would 
need to provide training In weathenzation techniques In order to get a high-quality output It IS 

recommended that a two-stage competitive process be utilized First, the weathenzation 
specialist (David Anderson) would meet with all firms who have been identified as existing 
ESCOs or recommended by other donor agencies to determine their capabilities to perform the 
work On a parallel track, an advertisement could be placed to determine whether there are other 
companies who would be qualified From these, eight to ten ESCOs will be selected who will be 
provided training under the program and will be eligible to compete for the installation work 

Once the buildings have been selected, all prequalified firms will be invited to submt proposals 
to do the work They may propose to do one budding or all of the buildings It will depend on 
the resources they have avallable and their capabilities It will be up to them to decide if they 
want to jom together on the submission of proposals for more than one building, or if they want 
to bid only on portions of the work 

A two-stage biddlng process has several advantages It will insure that the firms who are 
undertaking the work are actually capable of completing the work Training will be provided up- 
front in weatherization, bidding and estimating, and proposal submission requirements All of 
the firms selected should thus be on a level playing field It will allow for the opportunity for 
firms to form alliances In the work If one firm wins more than one b~d,  they may subcontract a 
firm who did not win any of the bids Prequalification is a common bidding practice for U S 
utilities who recommend contractors to do weatherization and other types of energy efficiency 
work It allows utilities to work with contractors to make sure that they are doing the work 
correctly to achieve maximum energy savings 

It is recommended that a turnkey approach be utilized for each of the buildings which will be 
included in the program This would mean that the ESCO which wins the work at each site 
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would be responsible for providing both the labor and materials for each site Part of the tramng 
program will include sourcing mater~als wh~ch will be required for each job This way, the 
ESCOs will gain experience in procurement, logistics of getting the materials on-site, and cash 
flow requirements, as well as the installation itself 

A turnkey approach will involve some risk which may affect the success of the ESCO 
Development Program First, since the ESCOs are all cash-poor, they will require an up-front 
payment to purchase the materials necessary to begin the work They wlll also require regular 
progress payments to continue the work By providing money up-front and as the projects are 
installed, there is a risk of noncompletion The in-country management subcontractor will need 
to be vigllant in checlung both the quality and quantity of work which is being done Regular 
inspections will need to be done at each site, and payments will be tied to specific elements of the 
work which are completed This will be an important role of the in-country management 
subcontractor 

Locally Ava~lable Mater~als 

Past weathenzation efforts have utilized quite a few imported products from the U S It is 
recommended that every possible effort be made to use locally obtained matenals Some 
matenals, such as caulk and weatherstnpping, may still need to be imported They are available 
at a lower quality in the local market, and in most cases are imported from either Iran or UAE 

Feas~bll~ty of Manufacturing Materials Locally 

One objective of the EScO I)evelopment Program is to stimulate the local a ~ a l l a ~ i l i t j T f  certain 
weatherization materials Some of these have been identified in previous programs funded by 
USAlD and other donor agencles These items are addressed below 

The capacity currently exists in Armenia to manufacture wall and pipe insulation using perlite, a 
high-quality insulating materlal Visits were made during the work plan development tnp to two 
such manufacturers Both are capable of making a variety of insulation products but lacked the 
market demand for their products Where the ESCO Development Program can utilize such 
materials, they should be purchased locally In a past USAID-funded weatherization program, a 
demonstration project using exterior wall insulation was implemented and y~elded good results 
A business plan was completed by the EC Energy Center for the Yerevan Ceramics Plant to 
make pipe insulation, and this investment opportunity is being followed up by the EC PIU It is 
recommended that no work should be done under the ESCO Development Program to duplicate 
thrs effort 

Locally Made Caulk 

Locally produced caulk is one material which does merit further examination RMA did an 
initial investigation of the ingredients necessary to make caulk and identified an Interested 
manufacturer (Rohm and Haas) Resource and time l~mitations prevented this from being 
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pursued to the pomt of trial product~on of caulk, however, the ESCO Development Program 
could support this activity with a small investment This would requlre visiting the caulk 
manufacturing facility In London and, perhaps, importing a small quantity of chemicals for a 
p~lot project It IS recommended that th~s  possibility be pursued 

Weatherstrlppmg and Door Thresholds 

In previous programs, weatherstrippmg and door thresholds were imported from the U S These 
could both be made in Armenla by manufacturers In Yerevan and surround~ng areas 
Discuss~ons were held w~th Mr Peter Zbinden of Cantas (wmdow and door manufacturer), who 
had purchased some wmdow seals locally He reported that the quality and supply were vanable, 
however h ~ s  standard was set very high to be equal to the matenals available In Europe It is 
recommended that if weatherstripping and thresholds can be made locally, they be purchased in 
Yerevan Specific suppliers will need to be ~dentified early In the program 

Wmdows and Doors 

High-quality windows and doors are currently bemg manufactured and/or assembled in Armenia 
Where it IS cost-effective, wmdow and door replacement should be considered using those which 
are locally made The cost of the high-quality w~ndows made by Car~tas 1s $150 per square 
meter, unmstalled, compared to the full repalr cost of about $84 including materials, labor, and 
overhead When full repalr is undertaken, the w~ndow is "like-new " Lower-quahty windows 
are also being assembled in Yerevan, at a cost of $80 per square meter, installed However, the 
window frame is made of low-quality plastic wh~ch deteriorates in three to five years A 
medium-quality plastic window option could be ~nvestlgated for market potential and cost- 
effect~veness The cost of an insulated door made locally IS about $1 10 per square meter from 
one manufacturer 
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5. SUBTASK D: MONITORING, EVALUATION, AND DISSEMINATION OF RESULTS 

Twks in Scope of Work 

Momtor program in coordination wtth TACIS Energy Center 
Evaluate the results 
Conduct workshops 
Prepare Results Analysis Report 

Work Plan Trrp F~ndmgs and Recornmendatrons 

EU TACK Energy Center 

Discussions were held wth the Energy Center in regards to theu momtonng and dormation 
dissemation actimties The momtonng actiwtles are h t e d  to programs whch they are 
unplementmg, e g the residential boiler project in Charentsevan The Energy Center is planmng 
an dormation dissemmation program begtnnrng early m 1997 Ths actiwty would mvolve both 
energy-savmg tips (to budd awareness of wdely apphcable energy-sawng measures) and general 
pubhcity about the Energy Center The Energy Center is pl-g to sponsor two telemsion 
programs, one on energy savrngs in buildings and the other on mdustnal energy efficiency 
measures It 1s recommended that personnel farmliar wth premous weathemtion actimtles 
participate m the buildings program The Energy Center also has a quarterly newsletter, which 
could be used as a forum for dissemnating results of prewous weatherization actiwties and the 
ESCO Development Program 

ESCO Development Progmm Impact Assessment 

RMA's prewous weathemtion program undertook a detaled impact assessment on four of the 
buddings which were weathenzed Ths assessment included both a quantitative assessment of 
energy sawngs and reductions in heat loss, as well as a qualitative assessments of other program 
impacts It is recommended that all of the sites which are included in the ESCO Development 
Program be evaluated usmg a simlar methodology This wll require, at a mmmum, the purchase 
of a limted amount of momtonng equ~pment (data loggers) for each of the sites The qualitatwe 
assessment w11 require surveys at each site 

It is crucial to get the in-country management subcontractor on-board in January for inttiating 
impact assessment actimties as well as other program elements If at all possible, energy use data 
should be gathered already thls wnter to establish a baseline for companson purposes As soon 
as s~tes are Identified, energy use and building environments (e g , room temperature and heat 
losses) should be momtored Surveys should be conducted of residents to detemne energy use 
charactenstics Data gathered m the wtnter of 1996-97 w11 be crucial to measuring actual results 
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Forums for lnformat~on Dlssemmat~on 

In additton to the Energy Center venues descnbed above, there are many opportunities for 
dissemmating the results of the program which should be considered 

1 Annenlan AEE Chapter - Results should be presented at a meeting of the AEE Chapter 
They are constdering sponsortng an annual energy conference, which could be a good 
opportunity for presentmg the results The ESCO Development Program could consider 
sponsonng the energy conference with a small contributton, e g $1,000 Even thls small amount 
would go a long way towards defraying admln~stratlve and organization costs such as pnntmg 
and advertising The AEE Chapter IS a voluntary organization and currently has no means of 
support other than member contributions 

2 Medra Coverage (prrnt, vrdeo, and radro) - Wlth enough planning, there should be 
abundant opportunities for med~a coverage Previous program results have appeared in articles 
in the newspapers and on radio programs One possibility would be to produce a short video for 
telev~sion, and to show the video at various energy forums in the U S , in Armenia, and 
regionally The cost would not be high ($3,000 - $5,000), and the vldeo could yield significant 
coverage for the program 

3 End-of-project Workshop - A workshop/semmar should be held at the conclus~on of the 
program to Inform those in the energy comrnunlty and other Interested organizations about the 
results A simlar workshop was held at the end of last year's activity, and was well attended by 
those in the energy community 

4 Intematronal forums - Opportunltles exist for presentation of the program to mternat~onal 
forums, such as the IEA, AEE World Energy Engineering Congress, and regional energy 
efficiency conferences Presentation of the weatherization program results will be posittve 
publicity for US AID and will encourage other donor programs and potential Investors in 
Armenia and elsewhere 

5 U S  Informatron Servrce (USIS) - USIS should be contacted to detemne what resources 
are available for publicizing the ESCO Development work, both ongoing and the work which has 
been funded under previous USAID programs These resources should be utilized to the 
maxlmum extent possible, both to leverage the program's impact and to provlde positive 
publicity for USAID USIS should be contacted very early in the program to get the most out of 
their expertise and resources 
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6. MANAGEMENT OF THE ESCO DEVELOPMENT PROGRAM 

Past weathemtion actiwties have relied heawly on in-country implementing orgwtrons,  
because of the nature of the weathemtion work, both for management of the weathemtion 
actiwties and for perfomng the mstallation work Installation crews have been employed by both 
RMA and ARS under the weatherization program These crews were tramed by RMA under 
prewous programs The in-country supervision of the weathenzation actiwties has been 
conducted by the now pnvate, nonprofit, Resource Management of Armema Expatnate 
assistance was provided in tratmng, overall direction of the program, and momtonng actiwties 

The nature of weathemtion 1s such that many decisions need to be made on the ground 
Actiwties such as imtial site selection, site evaluation, energy systems analysis, matenals and labor 
estunation, coordinatrng work actiwties wth admstrators and buildmg mamtenance personnel 
and the contractors, supemsing the mstallation work, and momtonng of energy sawngs all need 
to be conducted on a day-to-day basis All of these actiwties have been conducted by local 
personnel for the past weathemtion actiwbes, i e the personnel of Resource Management of 
Armerua In addition to possessing the necessary techcal slulls, they are hlghly sMled m 
financial and management controls, and have established bookkeeprng and record-keeping 
systems in place It wll be necessary to have such an organmition under contract for the ESCO 
Development Program as well Since the major objective of the scope of work is to develop 
ESCOs, it 1s proposed that Resource Management of Armema be contracted for ths work, as an 
orgmzation whch is hghly experienced and has an excellent track record 

The Identified alternatives to Resource Management of Armema are either the Armeman Relief 
Society or the Bums and Roe local staff Both of these alternatives are not as good as u t i h g  
Resource Management of Armema Utillvng the Bums and Roe office st& does not contribute 
to the development and sustamabhty of exlsting ESCOs Nor does the staff have the capabhty 
and expenence to undertake the in-country management role The Armeman Relief Society 
fblfilled some portions of the in-country management role in prewous USAID-fbnded actlwties, 
however, they are a humamtanan assistance and political orgmzation, not an orgmzation 
established to prowde energy efficiency servlces The development objective would not be met by 
utilizing ARS either It is also anticipated that under thls program there wll energy-related 
demonstration projects in addition to weathenzation ARS does not have the techcal 
competence nor the energy cornrnumty networks to prowde expertise in other energy efficiency 
areas 

The scope of work states that the installation work is to be competitively bid Dunng the work 
p l m n g  tnp, several ESCOs were identified who could compete for the work However, the 
only ones who are currently doing weathenzatlon work are those who partrcrpated either under 
the RMA or ARS programs, whtch were fbnded by USAID None of these crews are currently 
regrstered The scope of work is to support exlsting ESCOs, however there is latrtude to help 
some of the RMAIARS crews to register as pnvate compames Construction compmes exlst 
who could be tramed to undertake weathenzatlon and other energy-related actiwties A first 
attempt was made to identi@ both construction companies and existing ESCOs who could 
participate It is recommended that, based on the screemng process described in Section 4, the 
ESCOs be prequalified, and then provlded traitung in the weathenzation aspects of the work 
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RMA wl1 prowde management and dlrect~on of the overall dellvery order, and short-term 
techcal ass~stance and trammg as outhned m the work mplementat~on plan RMA wll sol~cit 
mput fiom and report to Bums and Roe on the Dehvery Order RMA and Bums and Roe will 
work together on the procurement of matenals and on sohcitmg competitive b~ds for the 
installation work Smce the m-country subcontractors wdl be under contract to Burns and Roe, ~t 
wdl be crucial that contract awards and payments be expedited w i t h  the Burns and Roe system 
Delays in contract award wll jeopardue the success of the program, smce the slte ~dentlfication 
and tramng actiwties wll take place pnor to installation Installat~on must take place on schedule 
m the summer of 1997, or the momtonng and assessment actiwties can not be done tn the wmter 
of 1997 Delays in payments to the subcontractors vdl result in the installation not being done on 
schedule Burns and Roe w d  report to USAD on the activities of the Dehvery Order, wth input 
fiom RMA. 
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7. GENERAL COORDINATION AND PROGRAM REPORTING 

The nature and the t~melme of the project requlre close coord~nat~on between Bums and Roe, 
RMA, local field offices and local subcontractors RMA wll utdue the local Burns and Roe 
office to the greatest extent poss~ble for log~stlcal and support services This may mclude the 
need for translatorand dnvers, as wel as malang meeting arrangements and other support 
services RMA w11 request country clearance through the Bums and Roe Washmgton office and 
report to the Washmgton office Project reports wll be subrmtted sunultaneously to Bums and 
Roe and USAID for revlew and comment All project reports wdl be completed by RMA wth 
assistance from the local subcontractors The follomg reports are speclEied In the scope of 
work 

A Monthly Reports - These d l  be completed and submtted by Burns and Roe wth Input 
fi-om RMA The monthly reports are submtted to USAID by Bums and Roe as part of their 
regular contract submttals 

B Work Plan Development Report - Thls report is the Work Plan Development report, and 
is submtted to Burns and Roe and USAID at the same tune 

C Environmental Impact Assessment Report - Prelmnary data was gathered for ths  report 
as part of the Work Plan Development tnp, however RMA was not glven adequate level of effort 
to complete the EIA report Bums and Roe was notlfied of ths pnor to the tnp, but did not 
respond 

D Weathemt~on Projects Report - A draft report d l  be completed as part of the selection 
of s~tes for the program Once the final site selection is complete, and the s~tes are approved by 
USAID, the report wll be finahzed 

E ESCO Outreach and Tramng Report - The draft ESCO report w11 be completed as part 
of the lmttal select~on of firms for triumng m the program, and the triumng needs assessment The 
final report will be wntten after complet~on of the triumng 

F Weathemtion Project Complet~on Report - A draft report wU be mtten after the work 
at all of the sites IS done The final report wU wiut untd the completion of the Impact assessment, 
so that results can be lncluded The final report w11 contiun project results and recommendations 
for USAID 

G Results Analysis Report - The Impact assessment report w11 be completed after the 
momtomg and evaluat~on of the sltes Ttus wll be In the late spnng of 1998 



8. TIMELINE FOR ESCO DEVELOPMENT PROGRAM AC~~WTIES 

A t~mehne follows whch establishes a schedule for the ESCO Development Program It 1s very 
mportant that the local m-country management be contracted soon, so that the slte selection, 
~dentlficat~on of ESCOs, and ESCO trarrung needs assessment all get undeway Baseline data 
should be gathered ths wnter (now through Apd 1997) m order to prowde compansons wth 
next year's data The penod for domg the weatherrzabon work is late Apnl/May through October 
1997 The morutonng of program results must be done m the wmter of 1997-98, md-November 
through rmd-Apnl All installation work must be completed before ths tlme 
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9. RESOURCE ALLOCATION FOR ESCO DEVELOPMENT PROGRAM 

The scope of work for the ESCO Development Program requlres that a level of effort and budget 
be assgned to each of the subtasks, tncludmg expatnate and subcontractor level of effort 
Accordmg to informat~on supphed by Mr Doug Tuckhorn, the followmg LOE IS avadable 

Expatnate Labor - 120 days 
Local In-Country Management - $ 25,000 
Installat~on Labor - $ 50,000 
Matenals and Equ~pment - $135,000 

No information was supphed regardmg other d~rect costs, wth the exception that there are seven 
tnps m the budget for the work 

From past experience, it appears that the LOE for the m-country management subcontractor IS 

adequate (assummg ODCs are outstde of the amount budgeted) The LOE for rnstallat~on labor 
appears to be too low relatwe to the equipment budget The number of days avadable for 
expatnate labor IS also Inadequate to complete the program as outhed m ths work plan In 
add~tion, the expatnate LOE whch w11 be reqwed IS heavily dependent on the selemon of the 
m-country management subcontractor If an orgafllzahon is chosen whch is not as famrllar wth 
all of the elements of prevlous weathemt~on programs, more expatnate labor mll be requ~red to 
dlrect the program act~vlt~es Gwen all of the above, it is recommended that approxlmately 
$35,000 fiom the equipment/matenals budget be reallocated to mstallatlon labor ($10,000) and 
expatnate labor ($25,000) Ths wll prowde a more realistic LOE for both areas to accomphsh 
the program objectwes 

The work of the expatnate labor w11 be heavdy fiont-loaded, urlth approxlmately 60% - 70% of 
the labor being ut~llzed in the February to May 1997 penod Ths is because much of the act~vlty 
tn these early months wdl be for elements of the work whch requlre expatnate personnel, 
mcludmg s~te  ~dent~ficat~on, prescreemng of ESCOs, trarung needs assessment, informat~on 
dissermnat~on campagn design, conductmg trsumg, des~gn of ~mpact assessment program, 
prepamg b ~ d  packages, and b~d  evaluation By June 1997, the ESCOs who d l  be conductmg 
the mstallation work should be under contract and beggmng the installation At ths pomt, day- 
to-day supervision becomes the pnmary respons~bll~ty of the m-country management 
subcontractor By OctoberfNovember 1997, an tnspect~on tnp d l  be necessary to approve 
payment of final mvolces for each of the installat~on subcontractors After thls penod, data 
collection wll be conducted throughout the mte r ,  followed by impact analys~s and d~ssemnation 
of results 

As discussed above, the LOE avadable in the Delivery Order is msufficient to complete the work 
as described m ths  work plan However, glven the LOE whlch is reported to be avadable, the 
followng d~stnbut~on of expatnate labor IS recommended among the Subtasks 

Subtask A Develop Portfolio of Weathenzat~on Projects 20 days 

Subtask B Prescreen ESCOs and Prowde Tratmng 40 days 



Subtask C Weathenze Buddmngs, Local Materials Manufacturer 25 days 

Subtask D Momtonng, Evaluatton, and D~ssemnation of Results 25 days 

General Management, Coordlnatlon and Reporting (112 - 1 daylmonth) 10 days 

Total 120 days 

Gwen a fixed number of seven tnps, it is recommended that the tnps be scheduled as follows 

Early February 1997 One two-week try focusing on site selectton and ESCO ~dentlfication 

Late Feb/March 1997 One two week tnp focusing on ESCO t r m g  needs assessment, 
p l m n g  information dlssemnatlon campagn, and mtlatmg bad package 
development 

ApnVMay 1997 Two persons for two weeks to conduct ESCO trmmg and f i h e  
bid packages 

SeptIOct 1997 Two-week inspect~on tnp 

November 1997 Two-week momtonng/evaluat~on and 1160 dissemnatron tnp 

Late Spnng 1998 Two-week info d~ssemation/final evaluation and project wrap-up tnp 

In some cases, a tnp of longer than two weeks would be desxable, but the LOE resource 
lmtatlon restricts ths  posstbihty The number of tnps could be increased by one or two If 
resources were avadable, particularly m the penod when the ESCOs have been selected and the 
installation work is getting underway From the lnformat~on provlded above, ~t should be possible 
to detemne a budget for each of the subtasks and for general management/coordmatlon 

RaKxra M q e m e n t  Asroclates of Mad~son. Inc Page 20 



APPENDIX A 
hST OF CONTACTS MADE DURING THE WORK PLAN DEVELOPMENT TRIP 



APPENDIX A 
kl' OF CONTACTS MADE DURING THE WORK PLAN DEVELOPMENT TRIP 

Dr Wdham Smth, Energy Officer, USATD/Caucasus Mission 
Mr Davd Lieberman, Program Development Officer, USAID/Caucasus Mss~on 
Mr Gordon Weynand, Project Officer, USAIDAVashgton 
Mr Armen Yeghmzanan, Director, EnergyInvest 
Mr Alan Littler, Duector, TACIS EC Energy Center 
Dr Zohrab Meldcyan, President, Armeman Chapter, Assoaation of Energy Engmeers 
Ms Nouneh Doudoyan, Duector, NGO Trzumng and Resource Center, Armeman Assembly of 
Amenca 
Mr Wim Aspeslagh, Techcal Assistance Advlsor, NGO Triumg and Resource Center, 
Armeman Assembly of Amenca 

- 

Ms Knstme Avaluan, Duector, Yerevan Office, Armeman Relief Society 
Mr Gourgen Mehluan, Duector, Resource Management of Armema 
Mr Gagk Khachatnan, General Manager, Armeman Social Investment Fund 
Mr Robert Robmson, Representatwe, UN Ngh Comrmsaon on Refbgees 
Mr WoEam Schwartzer, Resident Manager, TACIS Project Implementation Umt 

- 

- Dr Tigran Gnum, Deputy D~ector, TACIS Project Implementation Umt 
Mr Artesshes Sarlussian, ECOTearn 
Mr Karen Movsesian, CESCO 
Mr Peter Zbmden, Cantas (wmdow and door manufacturer) 
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C E S C O  

Zaluan Sweet 2/1,4th Floor 
Yerevan 375001, Republ~c of Arme~ua 



CESCO 
CAUCASUS ENERGY SERVICES COMPANY, LTD 

Eng~neenng and Management Consultants 

SuMra4.R~ 
Caucasus Energy S e ~ c e s  Company, Ltd 
(CESCO), regstered in the Republic of Armema on 
August 29, 1995, is a p m t e  engneenng and 
management consulttng firm formed by a group of 
thermal and power engneers with years of local 
and Western experience CESCO is htghly quali- 
fied to provlde residenual, commercial, industnal 
and government clients wth quick access to a 
wde range of applied techcal  and analyucal skrlls 
in (1) engneenng, consultmng, and analysis, and 
(2) procuremenf installauon and mmtenance ser- 
vices 

PERSONNEL 
CESCO'S semor associates are h g ~ y  s ia~~ed pro- 
fessionals wth years of experience working for 
state energy enteqnses, pnvate consulttng compa- 
mes, and Western funded internabonal orgaruza- 
uons Its techcal experts are proficient in a wde 
vanety of applied techcal  and analyhcal slulls rel- 
evant to the energy sector Thelr knowledge has 
been expanded through a m m n g  program imple- 
mented by U S based Resource Management Asso- 
clates (RMA) under the "Accelerated Energy Assis- 
tance Program" to the Repubhc of Armema h d e d  
by USAID CESCO has worked as a techcal ex- 
pert for RMA, WS Atluns (UK), BCEOM (French) 
worlung under grants from bilateral and mulhlat- 
era1 donors, such as USAID and EU In adrhoon to 
its core staff, CESCO has access to top Armeman 
engneers and professionals on an advlsory or con- 
sultancy basis 

QUALIFICATIONS 
CESCO IS QUNJXTED TO PROVIDE AWIDERANGE 

OF A P P m  TECHNICAL AND ANALYTJCAL 
SICILLS ?OR 'IHB FOLLOWG AREAS 

* Heatrng System Desrgn and Engmeering 

* Electrrcal Power System Desrgn and 
Engineerrng 

* Energy Conservatron Analysrs 

* Envrronmental Assessments 

INSTALEATION, 
MAINTENANCE. 

Identification, Specfjicatron, and Selection 
ofEquipment f ir  Procurement 

Installatron of Equrpment 

Thermal Insulatron of Equrpmenf and 
Prpelmes 

Weatherization o/Burldrngs 

Inspection and Testrng of Installed 
Equipment 

Development of Marntenance Schedules 
and Services 

RMA - 1993 mnded by USADD) 
Energy a u l t s  of industnal boiler houses and 
transmssion pipelines at the "Nant" chemcal 
factory, the Cable factory, the Rubber factory, and 
the "LUIS" Lamp factory, Research of industnal 
heat consuming technologtes at the abwe 
menttoned enterpnses, Energy aurhts of the 
Yerevan Thermal Power Plant and dtstnct heatmg 
boiler house #12, Formulabon of energy effiaency 
mpmvements plan for these mdustrral enterpnses, 
as well as  for the cogeneratton plant and distnct 
heatmg boller house #12 

BCEOM - 1995 (Funded by EU) 
Energy audm at rhstnct heattng boiler houses and 
their drstnbutton pipelmes (Avan d.~stnct in 
Yerevan Masis town) 

Etchmiadmn Cathedral - Oct-Nov 1995 
Renovated hvo DKVR type Russian manufactured 
heattng boilers at the Etchrmadnn Cathedral 
Complex, Prowed and installed hquld fuel boilers, 
Started-up boilers and adjusted the burners for 
efthen! fuel combustion, Insulated the heat 
pipelines and regulated the heat flows to Merent 
builchngs of the Cathedral Complex 60% of the 
project cost war donated to the church 

USAID Contractor Office - Nov 1995 
Renovated hvo Sowet-made boilers, installed new 
destgned lquid fix1 burners and fully automauc 
three level (temperature, au flow and flame) control 
system for the USAID Contractor Office at Proshtan 
#18, Installed the 42 kW generator, designed and 
tnstalled the automattc on and off mtch  system for 
the generator 



Individual Heating Systems - Dec 1995-Feb 
1996 
Renovated the heatmg W e m s  and installed Amer- 
ican liquid fuel burnmg boilers at a number of 
houses llsted below 
1 Ray Morton's (USADD General Development Of- 
ficer) 
2 Darma Wnght's (USADD Sr EXO) 
3 TDY house 

Betsy's Hotel in Tbilisi - Dec 1995 
Audited the heating system and the mnditron of the 
Soviet-made gas bunung boiler at the hotel, Reno- 
vated the boller and installed an Enghh-made hq- 
uid fuel burner wth  automauc control systems, 
Changed the design of the system and made the 
heaung boller also p m d e  hot water to the rooms 

Medzamor Nuclear Power Plant - Nov 1995-Apr 
1996 
Audml the de-mrauon system of the power plant 
and made recommendatrons for the mprovement of 
the system, On-going audmng of the coalmg towers 
to increase the c&uency of the plant Rcnmtron, 
start-up and adjustment of the power plant's hmt- 
mg boller house an m the proass of bemg mm- 
pletcd. 

Hagler Bailly~District Heating System Upgrade 
and Rehabilitation Project 
Short list of local contractors to procure necessary 
materials and equipment to renovate and operate 
the dIsmct h c a t ~ g  system of Yerevan, Short hst of 
local contractors to auht the npnsenmg distnct 
heatmg systems of Yerevan and other cltres of the 
Repubtc, P m d e  noommenda~ons for the devel- 
opment of h a n g  strategy of Armema (mdmdual 
and d m c t  hmtmg systems), assist m mmattng 
the rehablttahon cost of the heatlng systems 



E C O T E A M  
NON-GOVERNMENTAL ORGANIZATION 

Our M- Renewable Energy and Energy Savmg projects development feas~b~l~ty 
stud~es and promotton m ~mplementation as well as communities mvolvement In project 
~mplementat~on 

ECOTEAMmcludes h~ghly-qual~fied experts m the field of solar, wmd and hydro-power 
energy, energy savlng projects and collaborate with mternat~onal and local organizatlons as consultmg 
body, analyzmg different projects 

m February, 1995 - 
(with the Ministry of Justlce of RA) May, 1995 

Name of head Dr Sarkissm Artashes 
Number of members 15 Number of volunteers 20 

0 Env~ronmentally-pure Development 
* Ratlonal Use of Natural Resources 

Communrties Participation In Projects 

I Assessments of renewable energy and energy saving based projects 
2 Applying advanced relevant technologes 
3 Communities involvement in project implementation and operation 
4 Involvement of international PVOs local NGOs and merested 
organizatlons m projects ~mplementat~on, 

ECOTEAM is registered also at the NGO Tramng and Resource Center of the Armenian 
Assembly of America Dunng March-May 1996 NGO ECOTEAM had participated at the 5th core 
course (NGO Management and Leadersh~p) and Certificate of Achievement was awarded to Ecoteam 

1 Armenia power sector investigation (short review was prepared) 
2 Busmess pian for rnlcro and mint Hydropower plants 
preparing skills 

Proyram Under wav, 
1 Renewable Energy Development in Armenla (mcludmg computer data-base development) 

Proerams Under Development, 
1 Rural Communit~es Development Promotion In Armenla By Applymg Combmed 

Renewable Energy Sources 
2 Investlgat~on of New Possibil~ties In Armenia to Install and Operate Micro Hydro Power 

Plants (up to 100 kW) 
3 Recyclmg Processes Promotion In Armenia 
Contacts 

NGO Tra~nmg and Resource Center of AAA (Yerevan), Siemens Solar lndustr~es (USA) US 
AID/Hagler Bailley consult~ng Y/O, Ministry of Energy, M~nistry of Environment UNDP RMA 
Invited Member of European Small Hydropower Associat~on (Brussels) 
Member of Assoc~ation of Energy Engineers (USA) 

Address r 41 33A Moscov~an st bu~ldmg of AnnHydroenergyProject Yerevan 375002 Republ~c of Armenla, 
Tel -53; 1 -)5%9-277.(3742)532-362 Fax ATkT 15 1-795 E-ma11 raot@aaango armenla sv 

& bd 



ENERGY SERVICE COMPANY (ESCO) 
DEVELOPMENT PROGRAM 

Trrp Report 

January 30 - February 16 

Submttted to 

D a d  Anderson 
Rcrource Management Associates of Madson, Inc 

Burns and Roe Company 
and 
United States Agency for International W p m e n t  
Contract # CCN-OOOQ40-3 154 DO #27 

b u r c e  Management Assoclabes of Madson, Inc 
2 0 2 ~ ~ S u t e 3 0 3  ~ W s o o l a n 5 3 7 0 3  USA 
P h o n c q  hYrik60ene3L288l E - m d . ~ m m  



I T r ~ p  Summary 

2 Trip Objectives 

3 Progress Towards Trip Objectives 
3 a Develop General Work Descr~pt~on for the ESCO Development Work 

Act~vltles 
3 b ldent~fy Suitable Work Sites 
3 c Request for USAlD Concurrence on Work Sites 
3 d Coordinate with USAlD and Other Donor Agencies 
3 e Begin to ldenbfy Parbcipatmg ESCO's 

4 Acbon Items 

Attachment - Revised Work Schedule 
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Mr Anderson traveled to Armenla fiom January 30 to February 16, 1997, to imtiate the work 
actiwties of the ESCO Development Program HIS specific tnp objectives included developing a 
general descnpt~on of the type of work that wll be performed, identifjmg suitable work sites, 
coordinating the program's actlwties wth donor agencies, and begtmng to ident@ particlpatmg 
Energy Semce Cornparues (ESCOs) 

Gwen that an objective of the ESCO Development Program is to assist participating compames to 
acheve the capability of prowding energy efficiency semces m the future, ~t was detemned that 
any work actiwties should have the likelihood of demonstrating energy sawngs that could acheve 
an economc payback in five years or less 

To asslst the site selection process Mr Anderson and Mr Gourgen Meliluan (Resource 
Management of h e m a )  developed a 1st of general site selection cntena Eleven potential sites 
were inspected dunng the tnp Of these eleven, four to five were deemed to be good candidates 
Mr Mellluan wll be perfomng audits of these sites The sites and work unll then be pnontzed 
and subrmtted to USAlDrYerevan for site selection concurrence 

Mr Anderson had meetings wth mne organnations to discuss the ESCO actiwties It is likely 
that there wll be areas of cooperative work activities mth the European Union and the Unlted 
Nations A description of the cooperative efforts will be included in the slte selection concurrence 
request 

Potentla1 participating ESCOs attended a luck-off meeting, chaued by Mr Anderson, that 
explmed the program's objectives and schedule Twenty-five representatives of approximately 
fifteen cornparues attended the meeting at the Energy Institute Applications were distnbuted 
wth mstructions to turn them in to the Bums and RodYerevan office 
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2. TRIP OBJECTIVES 

The objectives of MI- Anderson's tnp, as stated in the request for country clearance include these 

6 Develop a general work descnpt~on for the ESCO Development work actwlt~es 

b Identifjr su~table work sites 

6- Request USAID concurrence for these work sites 

6- Coordinate wth USAID and other donor agencies 

D Begm to identify participating ESCOs 
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3.a Develop General Work Descnpt~on for the ESCO Development Work Act~v~t~es 

The Work Implementation Plan (WIP) states that the work should be limted to the building level 
(residential, institutional, commercial) and address the total energy systems of each buildmg The 
energy-related work actiwtles could include att~c and wall insulation, electrical Improvements, and 
heating system improvements An objective of the ESCO Development Program is to assist the 
participating compmes to acheve the capability of prowding energy efficiency servlces in the 
fbture Mr Anderson and Mr Melihan developed a plan that would mclude, as part of the work 
descnption, that stipulation that the designated work actlvlties have the likelhood of 
demonstrating energy savlngs that could acheve an economc payback wthm five years If the 
work demonstrates ths  type of payback, the likelihood for replicating the work actlvlties in the 
k r e  wthout USAID fbnding support w11 be increased It was detemned that upon 
detemmng site selection recommendations, Mr Melihan wll perform cost estmates, payback 
analyses, and costhenefit analyses on vmous types of energy efficiency work actiwties for each 
site Mr Melihan wdl than pnontne the recommendations 

- 

3.b Identify Su~table Work S~tes 

After rewewng the Work Implementatlon Plan, Mr Meliluan and Mr Anderson developed te 
followng general cntena to use when considermg possible sltes 

- 

Condition of the site 
t The building should be in a sufficient state of repzur so that, under normal operating and 

livlng conditions, the energy improvements wll have a reasonable life expectancy 
t The building should serve a usefbl purpose 

Prosvects for Replicability 
b The building should be of a common or typical design/construction 
b The energy improvements should demonstrate energy sawngs that result in an economc 

payback wthm 5 years 
t Energy improvements should have a demonstrably significant impact that could be 

- 
promoted and publmzed 

Cost-Shanng 
t The beneficiary site should include cost-shanng participation Ths could include pnvate, 

public, or other donor agency support and/or participation 

Size of the Project 
t Four to eight projects are targeted for demonstration sltes The avzulable budget is fixed 

unless cost-shanng results in increased budget for energy improvements 
- 

- Geogra~hc Location 
b Gwen the limted resources, candidate sltes should be located in the general Yerevan area 
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However, projects outside the general Yerevan area could be considered lf all of the other 
cntena are met 

Mr Anderson vlsited 11 potential sites dunng h s  two weeks m Yerevan A few other sltes were 
also discussed (Mr Mehluan wll follow up on the add~t~onal sites ) 

These sltes are presented below in the order of slte vlsits 

Charentsevan Res~dent~al Buddrngs 

Mr Anderson toured thls slte, whlch is located approximately 40 kdometers northwest of 
Yerevan, with Mr Doug Tuckhorn and a representatwe of the EC Energy Center Followng the 
slte tour, the three met with the Charentsevan Mumc~pality Head of Services, Mr G Nanyan (4- 
63-40), and with the Chef of M8ntenm~e, Mr Babayan Vazgen (4-6 1-8 1/4-29-77) General 
buildlng and heatmg system informat~on was discussed and a set of budding plans obtaned 

Ths site is charactenzed by three adjoimng, simlarly sned residential buddlngs wth thrty-two 
flats m each Two of the bulldlngs are connected to the distnct heating system, the thrd budding 
was never connected to d~stnct heat, although all of the external pipmg is in place The two 
centrally heated buddmgs are supplied from Boiler House # 5, whch serves t h e e n  to fourteen 
simlar buildlngs The EC Energy Center, wth TACIS fbnding, wll be installing a Bntish boller 
on the non-centrally heated buildmg It IS proposed that, under the ESCO Development program, 
one of the centrally heated buildlngs and the new boder-heated bull din^ be weathenzed and that 
the thlrd bu~ldmg be left unweathenzed Mr Meliklan will also evaluate additional potential 
energy efficiency measures such as insulating the supply plpe All three buildings wll be closely 
momtored over the next heating season (winter 1997-98) 

Mushep Ishkhan School. Yerevan 

Thls slte is the beneficmy of a World Bank-fhnded $40,000 rehabilitation project (through the 
Armeman Soclal Investment Fund, ASIF) whch included repipmg the heatlng system and 
remodeling a gymnasium The school adnumstration rased 10% ($4,000) of the total cost, 
pnmanly from the parents Onginally ASIF had requested a 15% contnbution, whch the 
principal negotiated down to the 10% level Followng ASIF biddlng procedures, more than 
twenty-five firms bid for the contract, and the job was awarded to the lowest bidder Messrs 
Meliluan's and Anderson's mspection of the buildlng ind~cated that weathemtion of the wndows 
ts a possible work actlvlty Although ths slte meets most of the general site selection cntena, the 
prospects for ESCOs obtamng fhture jobs fhnded by ASIF are small, given the hgh number of 
firms bidding on the work, therefore, ths  site receives a recommendation for secondary site 
consideration 

Bulb Factory Domtorv. Yerevan (UNHCR Refiwee Housing;) 

Ths building IS a domtory contrumng about 40 flats No maintenance has been performed for 
the last mne years, wth the exception of some UN-fhnded work performed by OXFAM over the 
last two years The bullding is in need of major repairs to the waterlsewer system, electncal 
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system, and heat system as well as general building repars Because the major general building 
repairs would need to be made in order to do weathenzation actiwties, ths site is not hghly 
recommended, unless it would be part of a joint USAID/UNHCR project, wth the UNHCR 
funding the repars 

Electncal Techcal School Dormtory. Yerevan (UNHCR Refugee Housing;) 

Ths building 1s a domtory, housing about 140 flats, located 200 meters from the bulb factory 
domtory The building is m the same general condition as the bulb factory domtory, and the 
same general recommendation appltes 

Basalt Factory Dormitory. Yerevan (UNHCR R e k ~ e e  Housing) 

Ths building IS a domtory of approximately 76 flats occupied by 120 refugees The buildlng is 
ln extremely bad condition Ths site is not recommended unless UNHCR makes a sneable 
funding contnbution specifically targeting major repars to the buildmg 

Nork Elderlv House (Partiallv occupied by UNHCR vlaced refkzees) 

Ths is a larger dstory budding, completed wtlun the last five to seven years The bu~ldmng 1s in 
good condition overall There are 103 rooms wth 222 residents, of whch 135 are refugees 
Residents are currently using electnc heaters for space heating The Director's pnmary request 
was for an electnc bo~ler The Director also says that ~f the in-house climc 1s relocated to the 
unused gymnasium, he could add 33 more residents This facility offers good possibilities for 
weathenzation as well as a jolnt USAID/UNHCR project 

Ths is a larger eight- to mne-story building in bad condit~on There are 96 rooms housing 240 
residents OXFAM had made electncal system and waterhewer repars over the past two years, 
but these have been destroyed because (1) residents are overloading circuits in an attempt to get 
adequate heat and (2) the underheated condition of the buildmg has caused pipes to freeze and 
break There is a boiler house on the property, but the boiler has not been in operation for at least 
five years because there has been no he1 to run it There is a medical climc on the first floor 
Ths budding is not a good candidate unless a large, joint USAIDAJNHCR project addresses all 
physical problems 

Mass Domtorv. Mass (UNHCR Refhgee Housing) 

Thls building is in extremely bad condition It is not a good candidate because of its bad physical 
condition and its small number of flats 

Domtorv #9. Yerevan (UNHCR Rekaee Housind 

Tlus three- to four-story building In acceptable condition The residents have demonstrated an 
interest in talung care of the building as evidenced by the improvements performed by a collective 
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resident work effort The intenor of the flat that was Inspected revealed the need for fbrther 
general construction repam Good candidate for weathenzatlon as well as a joint 
USAID/UNHCR project 

Orphanage. Yerevan (Some of the occupants are UNHCR-placed refbgee chldren) 

There are 184 chldren currently residing In ths fac~lity The chldren that Mr Anderson observed 
were suffenng fiom mental and physical disabilities ASIF IS currently putting a new roof on the 
buildmg OXFAM and UNICEF have been lnvolved in past projects The wd'e of the President 
of Armema has taken on the orphanage as one of her projects, and when a recent tragedy resulted 
in some chddren dymg in a fire, she became even more involved Posslble projects include 
upgrading water heating, boder house repars, and weathenzation Ths is a good candidate for 
weathemtion and/or a jolnt USAIDAJNHCR project 

House of Elderly. Boardm House #l. Akhtanak Village 

Ths large complex includes dorrmtones, clmmcs, a free-standlng church, two greenhouses, and 
barns The director 1s Ms Ramona Ktakran (72-39-10, 72-10-70) The mspection team was able 
to observe the rehabilitation of an add~tlonal residential budding by UNHCR, whlch was n e m g  
completion at the time of ths tnp The major obstacle to the opemng of ths residence is the need 
for $50,000 to complete the water and sewer hook-ups Some work that could be performed as 
part of a project mcludes w~ndow and door weathenzatlon, basement starwell partitlomng, water 
heating improvements, bo~ler house rehab, installing a small greenhouse heating system, and 
conducting a large greenhouse rehab Th~s facility is a good cand~date for weathenzation and/or a 
jolnt USAIDAJNHCR project (Note should anyone make a site visit here in the hture, please 
bnng a supply of candles for the church ) 

The Charentsevan site appears to be an excellent candidate Between one and four additional 
sttes could be selected fiom among the UNHCR refbgee sites Mr Anderson and Mr Gngor 
H o v m g  (UNHCR Shelters Program Representative) discussed co-fbndmng weathenzat~on and 
general bulldlng repaus to refbgee communal centers, orphanages and elderly housing bulldmgs 
Mr H o v m g  stated that UNHCR wll make a final decision on the collaborative effort by the 
first week of March 1997 Ms Worzala wll meet wth Mr H o v m g  dunng her next tnp to 
final~ze that agreement The sltes wdl then be mutually agreed upon, and audits of the bumldlngs 
wll be conducted to detemne what work w11 be performed at each buildmg Additional back- 
up sites include school buildings where ASIF has fbnded improvements Hagler Badly wll be 
mstalling gas meters as a demonstration project in some residential homes These sites had not 
been Identified as of Mr Anderson's tnp A possible project could be to weatheme a portion of 
these homes, using the other homes as a control group, and then compmng the differences in gas 
consumption afler the wnter of 1997-98 

3.c Request for USAID Concurrence on Work S~tes 

A formal letter requesting USAID site selection concurrence wll be subnutted to 
USAIDrYerevan followng the meetings with UNHCR dunng Ms Worzala's upcormng tnp 
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3.d Coordmate with USAlD and Other Donor Agencies 

Bums and Roe (B/R) 

Mr Anderson met wth Mr Tuckhorn and Mr Gourgen Meliluan to (1) reach an agreement on 
the hmng of Mr Meliluan to support Mr Anderson's tnp, (2) discuss B/R office support for Mr 
Anderson, and (3) rewew Mr Anderson's tnp Mr Tuckhorn agreed to hre Mr Meliluan fiom 
the B/R Yerevan operating budget for two weeks and reimburse Mr Meliluan's other dlrect 
costs Mr Tuckhorn assigned Mr Anderson a car and dnver Mr Tuckhorn also a u t h o d  Mr 
Anderson's use of a computer, desk, and secretanal serwces in the B/R office, as needed Mr 
Anderson also had a debnefing wth Mr Tuckhorn to rewew the tnps accomphshments and 
discuss upcomng actiwties Mr Anderson requested that Mr Meliluan's contract be extended 
untd Apd 1 so that he could continue to support the actiwties until the sole-source contract 1s m 
place Mr Tuckhorn agreed to thls extension 

Mr Anderson met wth Dr Wilham Smth, Energy Officer, and h s  assistant, Artash Mr 
Tuckhorn also attended The purpose of Mr Anderson's meeting was to revlew the tnp 
objectives and recelve USAID input Dr Smth agreed to rewew site selection and prowde site 
select~on concurrence Dr Smth suggested that when considering sites for participation, the 
opportunity to publicne the project should be factored Dr Smith also suggested that Mr 
Anderson meet wth Hagler Bailly's Yerevan ofice to detemne if there could be synergies 
between the two USAID-fimded projects Dr Srmth emphasized the need to collect basehne 
data, if at all possible, to be used m the momtonng and evaluation program Dr Smth stated that 
if the schedule starts slipping fiom what is shown in the WIP, he should be notified as to the 
reason and prowded wth suggestions for remedies Mr Tuckhorn added that he was concerned 
that the bid award phase could cause delays Mr Tuckhorn stated that any contracts over 
$25,000 need to be approved by B/R Washngton and USAID contracts The B/R approval 
process can take four to eight weeks, and the USAID approval can take SIX to twelve weeks 
Bids under $25,000 w11 also need B/R Washngton authorization Gwen the approval process 
timeline, the schedule would be slowed by one to three months unless changes can be made Mr 
Tuckhorn also brought up the possible need to have a work site(s) outside of Yerevan and 
requested Dr Smth's input Dr Smth agreed to check to see if there was any USAIDNerevan 
direction for ths  

Mr Anderson met wth Mr Alan Littler to discuss the Charentsevan project and make 
arrangements for Mr Anderson's site visit 

Umted Nations 

MI- Anderson met wth Mr Robert Robinson, Mr Gngor Hovmg,  and the new UNHCR Field 
Representative for the purpose of detemmng the level of UNHCR interest in worlung together 
on the ESCO Development Program Mr Hovamg explained that an area of UNHCR 1997 
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shelter program strategy 1s to develop permanent (versus emergency, temporary) housmg 
solut~ons for refitgees UNHCR has ass~sted m placmg refitgees m domtory-style bulldlngs 
throughout Armema The majonty of these donrutones are in poor condltlon, most of them 
laclung heat, whch has, m turn, contnbuted to the degradation of the waterhewer and electncal 
systems The UNHCR IS contemplating Investing $2,000 to $3,500 per apartment m the 
communal centers to bnng the apartments and the overall budding Into a mantanable physical 
condlbon Currently,~t costs UNHCR about $8,000 to budd a single-famdy home One of the 
factors m the UNHCR dec~slon IS the W r e  ownershp/control of the communal centers Many 
of the buildings are now owned by vanous mmstnes, factones, and the pnvate sector The 
UNHCR does not wsh to make buildlng mprovements only to have the refbgees evlcted Whlle 
Mr Anderson was in Yerevan, the UNHCR was undertakmg negotiations wth the Muustry of 
Soc~al Servlces to detemne the long-range control and occupancy of these buildmgs The 1999 
UNHCR Shelter Program plans wll be developed pnor to Ms Worzala's tnp m early March, and 
any jomt activlt~es wll be detemned then 

Armeman Soaal Investment Fund 

Ths World Bank program provldes fbnding for publ~c project mprovements A program 
requirement is that the beneficianes contnbute 15% of the total cost One idea was that the 
ESCO Development Program nught team wth ASIF on some joint projects The objectwe of ths 
teammg would be provlde the ESCO contractors w~th a better chance to work on ASIF projects 
in the fbture The ASIF General Manager, Mr Gagik Khachatnan, provlded Mr Anderson wth 
a current l~sttng of ASIF's actual or pendmg projects Mr Khachartr~an explaned that because 
hosp~tals are planned to be pnvatlzed in the future, they are not bemg considered for ASIF 
fbndlng Dunng Mr Anderson's tnp, one current ASIF slte, Musheg Ishkhan School, was 
mspected Mr Anderson met wth the school d~rector to revlew the school's involvement m the 
entlre ASIF process The admmstrator remarked that twenty-five contractors subnutted b~ds for 
the work Mr Anderson's recornmendat~on IS to provide traimng on ASIF program participation 
requirements to ESCO program participants, whlch would Include faml~anzlng contractors urlth 
the ASIF objectives and bidding process 

Institute For Umversitv Cooperat~on (ICU) 

Mr Anderson and Mr Mel~luan met wth Mr Amen Kochanan and Mr Antomo Montalto ICU 
is currently worlung wth the Umted Natlons Development Program (UNDP) and provldes 
techmcal assstance in medlcal and agricultural programs Mr Mel~kran provlded ICU wth 
lnfonnation on RMA's actiwties It m recommended that Ms Worzala follow up wth Mr 
Montalto to see ~f there IS any interest m collaboration 

Mr Anderson met bnefly wth Mr Dean Whlte and the local office manager, Armen, to learn 
more about Hagler Bally's USAID-knded actlvlties A gas supply and metemg project is 
currently m the works The sites wl1 be determned m the near future Once the srtes have been 
selected, RMA should invest~gate thelr suitability for inclusion in the ESCO Development 
Program 
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Mimstry of Energy and Fuels (MEF] 

Mr Anderson met wth Mr Igor Ter-Kwan, Head of External Relations for the MEF, to 
provlde a bnefing of the ESCO Development Project 

Armeman Assembly of Amenca (AAA) 

Mr Anderson met wth Ms Barbara Hall, the AAA NGO Training Coordinator Mr Anderson 
bnefed Ms Hall on the ESCO Development Program and encouraged her to personally not@ hlrn 
of any energy-related businesses and to attend the ESCO luck-off meeting They also discussed 
the possibility of AAA teachng semars in the ESCO tratmng program 

A meeting announcing the ESCO Development Program was held at the Energy Institute on 
Fnday, February 14 A meeting notification was publ~shed In the pnnciple Armeman bldd~ng 
newspaper for three days pnor to the meeting A notlce was also posted at the AAA NGO 
Center Three known businesses, CESCO, ECOTEAM, and the Armeman Rehef Society (ARS), 
were contacted vla phone and inwted to attend Mr Anderson personally spoke wth the ARS 
Office Manager, Cyntha, and arranged a meeting wth her Ths meeting was later canceled 
because of an illness in her famdy Mr Anderson then followed up wth another phone call 
explaning the program, its objectives, and the purpose of the luck-off meeting Cynth~a stated 
that she would attend the meetlng A total of 25 persons representing approximately 15 
companies attended the meeting The objectives and timetable for the ESCO Development 
Program were explatned by Mr Anderson and Mr Meliluan Applications for the program were 
handed out at the meeting wth instructions to turn them into the B/R office when completed A 
method of detemnrng participants wll need to be developed pnor to participant selection It is 
recommended that Ms Worzala interwew each company dunng here next tnp and finallze the 
participants at ths time 
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ENERGY SERVICE COMPANY(ESC0) 
DEVELOPMENT PROGRAM 

Tnp Report 

September I I - October 9, 1997 

Prepared by: 
- 

Subm~tted to: 
- 
- 

Dawd Anderson 
Resource Management Assoc~ates of Madson, Inc. 
202 State Street, Su~te 303 
Mad~son, Wlsconsm 53703 USA 
Phone. (608) 283-2880 Fax (608) 283-288 1 
E-mad: resman@rma corn 

Bums and Roe Company 
and 
Un~ted States Agency for lnternat~onal Development 
Contract # CCN-000-Q-00-3 1 54 DO #27 



f i s  memo summarizes the actiwties and accomphshrnents of Dawd Anderson dunng h s  tnp to 
Armema under the U S Agency for International Development (USAID) ESCO Development 
Program (Contract # CCN-000-Q-3 154-00, Delivery Order # 27) Bums and Roe Enterpnses 
(BREI) 1s the p m e  contractor for ths contract, Resource Management Associates (RMA) ts a 
subcontractor to BREI 

Mr Anderson traveled to Armema from September 11 through October 9, 1997, to contlnue 
actiwties under the ESCO Development Program Specific tnp objectives were to 

1 Prowde a techcal evaluation of the bids submtted by the ESCO's 

2 Oversee the start-up of the work activities 

Background 

BREI sent, wa DHL, Inwtations for Bids (IFB) to eight ESCOs dunng the week of August 25, 
1997 The imtial IFBs included six separate bid packages (A list of the ESCOs and copies of the 
IFB are included as Appendix A ) Of the eight ESCOs, one declined to participate, and medical 
problems prevented another from participating Glenn Fick, Project Procurement Manager 
(BREI), traveled to Yerevan to imtiate and manage the bidding process pnor to the arrival of Mr 
Anderson Mr Flck orgamed a bidders' meeting in whch bid-related questions were discussed 
and due dates for the bids were establ~shed Upon Mr Anderson's arrival, he met wth Mr Fick 
to detemne what else was necessary for the bidding process Mr Fick requested Mr Anderson 
to complete the followng tasks 

Prepare drafts of vanous forms 
Modify one of the six IFBs 
Add a seventh IFB 
Prepare the language for suggested bid amendments 
Venfl the glass quantity estlmate 

Mr Anderson completed all of these activltles and provlded the results to Mr Fick 
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A bidders' meeting, dlrected by Mr Fick, was held September 17, 1997, at the local BREI office 
The bid "Amendment No 1 " (mcluded as Appendix B) was distnbuted and discussed Mr Fick 
detemned that all bids would be due on September 22, 1887, and that any weatherstnpprng 
required for the project would be purchased by BREI and provrded to the contractors It had 
been detemned earher that BREI would also procure and supply all glass required for the 
ESCOs The pnmary reason for BREI procunng the glass was to reduce the amount of up-front 
money the newly formed compmes would be required to generate Ths was m response to 
concerns some of the ESCOs had expressed dunng the tramng semnars 

On Sept 23, Mr Fick provlded Mr Anderson coples of all bids rece~ved The pncing 
mformation was conceded on the bids Mr Anderson was instructed to provrde Mr Fick wth an 
evaluation of what b~ds were techcally acceptable, based on the type and quantities of mateds  
listed m their bids and the estimates of the labor required to perform the work Additionally, Mr 
Doug Tuckhorn @RE1 Country Manager) had asked Mr Anderson to offer suggestions for the 
bids that were not techcally acceptable as to what could be changed to make them techcally 
acceptable 

On September 24 and 25, Mr Anderson performed the initial techcal evaluation of the bids that 
had been provlded to hm by Mr Flck 

Methodology 

IFB's # 101 throw& 105 Weathenzat~on of Windows and Doors 
IFB # 107 Greenhouse Re~air 

Mr Anderson prepared h s  own estimates of each IFB using the same bid cost sheet as had the 
ESCOs (Included as Appendix C is Mr Anderson's estlmate and the unpnced bids for IFB# 101- 
105 and 107 ) Spreadsheets were prepared companng Mr Anderson's estimates wth those of 
the ESCOs For IFBs # 10 1 through 105, the items compared were quantities specified for 
weatherstnpping, caulk, handles, additional matenals, person days, and glass For IFB # 107, the 
items compared were quantities specified for caulk, additional matenal, person days, and glass 
Additionally, the ESCOs were graded for supplyng an acceptable work schedule, work plan, and 
labor source (ths information was listed in the IFB as a requ~rement to be submtted wth the 
bids) Using a sconng system of 0 through 5, comparues were awarded 5 points for each category 
in whch they were wthn 10% of the techrucal estimate, 4 points if they were wthn 20%, 3 
points if they were wthn 30%, 2 points if they were wthn 40%, 1 point if they were wthn  50%, 
and 0 points lf they were more than 50% different than the techrucal estimate For IFBs # 101 
through 105, Mr Anderson set the mrumum score of 17 points and for # 107, 15 points, for the 
bids to be considered techrucally acceptable 
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Follourlng the evaluation, Mr Anderson prepared a report for Mr Fick offemg suggestions that 
could make each techcally unacceptable bid acceptable The relevant spreadsheet and the report 
are included as Appendix D Thls informatlon was prowded to Mr Fick on September 25 On 
October 1, Mr Fick asked Mr Anderson to rewew resubmsslons for some of the ESCOs for re- 
evaluating their techcal acceptability All of the resubmssions scored the mmmum acceptable 
scores Mr Fick stated that one ESCO, CESCO, turned in ther resubmssions after the stated 
deadline, therefore, CESCO's bids were not to be reevaluated 

IFB # 106 New Door Installation 

The imtial techcal evaluation of the new door mstallat~on bids revealed that only one of the bids 
received was techcally acceptable as subnutted Mr Anderson, through Mr Fick, requested 
additional information from the other bidders The informatlon supplied by the bidders was gwen 
to Mr Anderson on September 29 Of the total of five blds recewed, three bids had sutlicient 
information to make an evaluation Of these three, one of the bidders specified alumnum for the 
door skm, where the IFB requested steel (for long-term durability) Ths bid was otherwise 

A 

- techcally acceptable The other two bld were techcally acceptable as presented Mr 
Anderson met wth Mr Fick on October 1 to revlew thls information with htm, and follomg the 
rewew, Mr Anderson prowded all of the techcal evaluation matenal to Mr Flck for h s  fUrther 
evaluation 

Mr Fick awarded the bids on October 1, 1997 Of the six ESCOs that participated in the biddrng 
process, five won bids Of these five, two ESCOs were awarded two bids each, and the other 
three ESCOs were awarded one bld each The urlmng bidders and the corresponding IFBs were 
as follows 

Mcroclima IFBs # 101 and 106 
Ecotearn IFB # 102 

- 

- TSAIG IFB # 103 
VN IFBs # 104 and 107 
SOL IFB # 105 

On October 3, Mr Anderson conducted a post-award meeting wth the ESCOs in order to 
answer any bid-related questions and to schedule meetlngs with each contractor at the work s~tes 
The purpose of the on-site meetlngs were to 

- 

a Introduce the ESCOs to the appropnate building admmstrators 
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b Revlew the scope of work wth the admrustrators and the ESCOs 
c Identie log~stical needs of the ESCOs and enlist the support of the admrustrators to 

supply that support 
d Establish del~verables for the progress payments ~dentified m each ESCO's contract(s) 

Meetmg Notes 

Saturdav October 4 VN- IFB# 107. Elderlv Greenhouse 
The admustrator of the elderly house informed VN and Mr Anderson that the greenhouse repm 
work cannot be performed unless the exlstlng metal framework is cleaned of all rusted metal and 
panted Mr Anderson requested VN to prepare an estmte of the add~tioflal work and submt it 
to Doug Tuckhorn Mr Anderson also prepared a techcal estimate and scope of work, whlch 
was submtted to Mr Tuckhorn Ths work is on hold until a dec~s~on concemng the additional 
work 1s made by BREI The deliverable schedule w11 also wat until the decision 1s made 

Saturday October 4 VN- IFB# 104. Elderly Wtng: B 
VN clearly understood the scope of work and was prepared to start worlung on Monday, October 
6 They requested information concemng the avadab~l~ty of the weatherstnpping and glass They 
were asked to submt ths request to the local BREI office The budding admmstrator was 
reluctant to provtde electncity for power tools as the elderly house operates on a very l~nuted and 
hghly structured budget Resource Management Armema (RbW) wll provlde the adrmmstrator 
wth the estlrnates of the energy savlng predicted for ths wnter in hopes of solvlng ths potential 
problem The deliverable schedule estabhshed was as follows 

199 total wndows and doors 
a 1st through 3rd rmlestone - @SO wndowddoors 
a F~nal rmlestone - 49 wndowddoors 

Sunday October 5 SOL- IFB# 105. Charentsevan 
The meeting went fine, no questions from SOL other than requestmg idormation concermng the 
avadab~lity of weatherstnpping and glass They dtd not want to begin work until they had all 
matenals on-slte They were concerned that they mght make adjustments to the mdows  to 
allow for the later ~nstallat~on of the weatherstnpping but that the spectficat~on would be changed 
to delete the weatherstnpping, resulting In a wndow to small for the opemng They were asked 
to relay ths concern to the local BREI office 

Deliverable schedule 
a 25% of work = 9 flats For every 9 flats completed, SOL wll subrmt an lnvoice for 25% 

of the contract amount 



Monday October 6 Tsrug- IFB# 103. Elderly Wine; A 
Tsag dld not show up for the scheduled meeting A sigmficant issue to be resolved was thelr 
estlmate of the quantities needed for glass and weatherstnppmg, respectively 100% and 50% 
more than the techcal estimate The amount of matenals supplied by BREI was to have been 
mutually agreed upon at ths  meetmg Mr Anderson instructed RMAr to meet wth Tsrug to 
resolve ths  issue 

Dehverable schedule 222 total wndowddoors . 1st through 3rd mlestone - @56 wndowddoors 
Flnal mlestone - 54 wmdowddoors 

Tuesdav October 7 Microclima-IFB# 10 1. Orphanage Wing A 
Mcroclima had already started work They clearly understood the scope of work They 
requested updated information on when the weatherstnpping and glass would be avalable Mr 
Anderson directed them to make lnquines of the local Bums and Roe office 

- 
- 

Deliverable schedule 192 total wndows and doors 
1 st through final mlestone, 48 wndowddoors 

- hhcrochma-IFB# 106. New Door Installation - 

Mr Anderson rewewed and approved the construction detalls prowded, and rewewed the exact 
location of each new door 

Dellverable schedule 23 total doors 
1 st through 3rd destone - @6 doors - 

Frnal mlestone - 5 doors 

Tuesday October 7 Ecoteam-IFB# 102. Orphanage Wing B 
- Rewewed the scope of work wth Ecoteam's Project Dlrector Artashes Artashes is not the 
- 

techcal manager for the installat~on, so Mr Anderson instructed RMAr to work closely wth the 
installers when they first start the work acttvlties to be sure they clearly understand the scope of 
work Mr Anderson rewewed the work schedule The project dlrector anticipated startmg work 
the followng week, but he menttoned he would be trylng to obtaln a loan for start-up capltal Mr 
Anderson expressed h ~ s  concern that the lack of cash on hand rmght affect Ecoteam's ability to 
perform the work Mr Anderson suggested methods to begtn work mth mmmal financial 
resources RMAr 1s to momtor thetr ability to begm the work and report back to Mr Anderson 

Delwerable schedule 190 total wndows and doors 
1st through 3rd mlestone - @ 48 wmdows/doors 

0 Final rmlestone, 46 mndows/doors 
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Coordmat~on w~th Local Subcontractor (RMAa) 

Mr Anderson's work actimties dunng h s  tnp were supported by the Project's local management 
subcontractor, IRMAr, represented by Mr Vahe Meliluan Support and assistance provided by 
Mr Meliluan mcluded transportation and translation semces whde Mr Anderson was mteractmg 
wth the ESCOs and the buildmg admmstrators, scheduling and presence at meetmgs wth Mr 
Anderson, and semces as the techcal advisor dung the post-b~d award job s~te rewews Mr 
Mehluan wll be make a weekly status report on each contract to Mr Anderson The reported 
information wdl Include the followng elements 

a The ESCO's work schedule 
@ Work completed to date 
@ Work anticipated to be completed the followng week 
a Average amount of work needed to be completed each week to fimsh the work by Dec 15 

Problems/comments/recommendations on any other aspects of the work 

By the day of Mr Anderson's departure, work on three of the seven contracts had begun Mi- 
Anderson wll continue coordinat~on efforts wth BREI and RMAr to assist the other ESCOs in 
their start-up work and to keep the project momng forward 

Follow-up w~th  BREI 

Upon hls return, Mi- Anderson ~nformed BREI as to the results of the post-bid award job-site 
meetings and the mlestones established, and he reaffirmed the Importance of obtamng the 
weatherstnpping and glass in a timely manner Several issues needed attention 
a Contract # 107- resolution of additional work required at Greenhouse 
a Contract# 103- resolution of the quantities of weatherstnpp~ng and glass to be provlded to 

the ESCO by BREI 
0 Start-up of Contracts # 102, 103, and 106 
a Supply of weather-stnp and glass 

Mon~tonng of Work Progress 

Mr Anderson will be followng the progress of work actlvlties by remewng weekly reports and 
phone calls wth RMAr Instructions and admce w11 be provlded to RMAr as needed 
Information wll be forwarded to BREI as necessary 
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Work Complet~on Schedule 

The schedule established by the contracts states the work is to be completed by December 15, 
1997 A seven- to ten-day tnp by Mr Anderson 1s tentatively scheduled for the early to mddle of 
November This tnp d l  have the followmg objectives 

Inspection of the progress and quality of the work 
Recommendations for and unplementation of any necessary changes 
Commencement of the momtonng program 

A final work inspection tnp is planned for December 7 through December 21, 1997 





"MICROCLIMAT' 

Slrccr, addrcss # I  Zakian St apt 6 

tclllax tcl 56 58 50 

Bank C ~ t y  Board of Anncconombank 

Rcprcsentatwc Namc Vazgcn Topchnn Kamo Karapclyan 

"COMFORT' 

Street, address 5 Margarian St I1 bystreel, apt 7 Ycrcvan 375078 

tcllfu el 34 7 0 4 9  

Bank 

Account 

Rcpresentalivc Namc Atrur Shakar~an Aidmyan Robcn 

"CESCO Ltd 

Stree~. address 211 Zak~an St. 3* noor 375010 
47 Mam~kontants St apt 26 375093 

tellfax lel (home) 25 77 71 (f f i rcn Movscss~an) 
tcl (home) 62 68 79 (Manin Minaswn)  

Bank M~dland Armenia 

Account 001 021674 101 

Rcprescntatwe Name Manin Minass~an Karen Movsessian 

"OKTAN 

Strecr address 10 Khacharryan St apr 1 3  Ycrcvan 3750 12 

rcllfax rcl 26-02 24 

53 49 90 (Arulun~an Lcvon home lcl #) 

Bank 

Account 

Rcprescntatwe Narnc Lcon~d Hovscp~an Arulunyan Lcvon 



Usi o f  ESCOs 
"TSAIG Co , Ltd " 

Strcet, address ID P BuzandSt Yerevan 375010 

lel/fax icl  (3742) 56 70 2S 56 30 19 fax (3742) 56 7 1 77 

Bank Adana 

Account 109001020139 

Representatwe Name Ernest Chr~stophor~an (57-68 19 home tcl #) Lcvon Vardanyan 

"ECOTEAM" Non-Governmental Otxanrzat~on 

Street, address 33' Moskovm SL, apt 41, Yerevan 

telllax tel 53-01-23, lax (AT&T) 151795 

Bank Adana 

Account 700910 

Representatwe Name Scrgey Harutun~an (26 49 73 home tel #) Artashcs Sark~ssyan 

I Tcryan St apt 14 Y~rcvan 375002 

tcl 22 21 83 

Strcet address 

tel/fax 

Bank 

Account 

Representatwe Name Hovhanness Hek~m~an  (22 49 12 home tel#) Azat Sakanyan 

Strixt, address Anrapctutyan 62 apt 91 Yerevan 375010 Armenla 

tcl/fax lc l  55 85 82 

Bank Arm~rnpcxbank 

Account 8467 198 

Representatwe Name T~gran Oganess~an 



Enterprrses ,  lnc 
C 71 \ 

cY IFB No (See Below) 

Comfort 
5 Margar~an St 
II Bystreet Apt 7 
Yerevan 375078 Republ~c of Armenia 
ATTN Mr Atrut Shakanan 

Dear Mr Shakar~an 

Bums and Roe Enterprises Inc (BREI) IS the Pr~me Contractor under U S Agency for lnternat~onal 
Development (USAID) contract number CCN-0002-(2-00-3 154-00 BREI has been contracted to 
prov~de techn~cal services mater~als and assistance to vanous energy projects In countnes of the 
former Soviet Union 

BREI mutes sealed b ~ d  offers from eltgible b~dders to provide constructton (weathenzat~on) 
services for any or all of the SIX (6) projects rdent~fred below In Yerevan, Armenia In 
accordance w~th the enclosed ~ n s t ~ c t i o n s  

IF6 NUMBER 

5825-GF97 181 

5825-GF97 182 

5825-GF97 183 

5825 GF97 184 

5825-GF97 185 

PROJECT LISTING 

SPECIFICATION 
NUMBER 

PROJECT TITLE 

DO27 101 Weathenration of Wmdows and Doors at the 
Yerevan Orphanage Bldg Complex Wtng A 

0027 -  102 Weathenzat~on of Windows and Doors at the 
Yerevan Orphanage Bldg Complex Wmg B 

DO2 7- 1 03 Weatherization of Windows and Doors at the 
Akhtanak Elderly House W ~ n g  A 

DO27 104 Weathenzat~on of W~ndows and Doors at the 
Akhtanak Elderly House Wlng B 

D027-105 Weathenzation of Wmdows and Doors at the 
Charentsevan Residential Sde Refugee 
Burldrng 

DO27 106 lnstallat~on of New Doors at the Charentsevan 
Resident~al Site Refugee Build~ng Yerevan 
Orphanage Building Complex Akhtanak Village 
Elderly House 



Separate b ~ d s  must be submitted for each of the six (6) projects as ~dentrfied by separate and 
drstinct IF8 numbers and specificat~on numbers Each b ~ d  must be submitted In ~ t s  own sealed 
envelop All sealed b~ds must be dehvered to Bums and Roe Enterpnses Inc 52 Dzrashal Street 
Yerevan 375019 Republ~c of Armenla by 12 00 Noon on Monday September 8, 1997 to the 
attention of Mr Glenn Fick Thrs is the only officral lnvltation for B ~ d s  to provide the services 
required under the technrcal specrficat~ons listed above All correspondence regardmg thls 
~nvitat~on shall be directed to Mr Flck at the Burns and Roe Yerevan office 

B~ds w ~ l l  be opened and evaluated by BREl Contracts andlor Engineerrng personnel at the above 
dellvery address no later than Tuesday September 9, 1997 The brd opening will be prrvate 
Results of the biddmg shall remaln pnvate and confidentral and shall not be pubhazed 

Thank you for your rnterest and partrapat~on in the lnv~tat~on 



SECTION II 
INSTRUCTIONS TO THE BIDDERS 

1 Source of Funds 

1 1 The Agency for lnternatronal Development is fundrng the procurement of goods and servrces 
in support of Energy Serwces Company (ESCO) Development In the Republ~c of Armenla 
Payment will be made by bank wrre transfer to the contractor by Bums and Roe Enterpnses In 
accordance w ~ t h  U S Federal Government and Agency for lntemat~onal Development (USAID) 
Procurement Regulatrons 

2 Elrgrble B~dders  

2 1 The lnvitat~on IS open to all el~grble local contractors in Armenra who are capable of recelvrng 
payments vra wire transfer Preferably the contractor wrll have a hard currency account wrth a bank 
that has a correspondmg bank In the Unrted States for the purpose of recerving wire transfers 

2 2 An elrgrble local contractor" IS defined for the purposes of thrs IFB as a company or other 
busrness entrty whrch IS not owned or controlled by the Government of Armenra IS owned by an 
Armenran crtrzen or crtrzens duly lrcensed by the Government of Armenra to perform thrs kmd of 
work has a documentable hrstory of performrng the same or srmilar projects (andlor rts employees 
have a documentable hrstory of perforrnmg srmrlar work) has a busmess office, phone and/or fax 
machine and who has partc~pated rn the ESCO trarnrng program conducted by Resource 
Management of Madrson, Inc (USA) and Resource Management of Armenra 

3 Elrgrble Goods and Serwces 

3 1 All goods and anwllary services to be supplied under Contract shall have therr therr source and 
ongrn in eligible source countnes whlch for the purposes of this lnvrtat~on shall be the United States 
or any of the former Soviet Un~on Republics 

3 2 Source means the country from whlch a commodrty IS rnrtially shipped to its ultimate 
destrnation 

Origin means the country in whrch a commod~ty IS mrned grown or produced A commodity IS 

produced when through manufactunng processing or substantral and major assemblmg of 
components a commercially recognized new commodrty results that IS substant~ally different rn 
basic character~strcs purpose or utrlity from ~ t s  components 

4 Brd Prrces Currencres and Language 

4 1 The bidder shall quote prices rn US dollars rnclusive of all costs such as transportation of 
equ~prnent and matenals to work s~te rnstallatron performance and testrng of all equ~pment rn the 
attached specif~catrons 

4 2 The b ~ d  may be submitted In the Armenran Russran, or English language The resultant 
contract however will be rn the English language A courtesy copy In Russian wrll be suppl~ed by 
Burns and Roe 

4 3 Pnces quoted by the Brdder shall be fixed durrng the Brdders performance of the contract and 



not subject to vanation under any c~rcumstances 

4 4 The offer shall be valrd for a perlod of 60 days after the brd due date 

4 5 Any changes to the scope work must be brought to the attentron of the Bums and Roe 
representatwe rmmediately Contractor must obtam wntten authonzatron from the Burns and Roe 
representatwe pnor to proceedrng wrth any change(s) to the scope of work 

5 Requrred Documents to be Supplied w~th the Brd 

5 1 A Flrm F~xed Pnce (Lump Sum) brd which Includes all matenals and equlprnent dellvery of all 
materials and equipment to work s~ te  all labor tnclusrve of craft labor project management, and 
project admrn~stratlon company percentage for overhead and company profit 

5 2 A schedule for completrng the project rncludmg identlficatron of all major mrlestones 

5 3 A written descnptron of the proposed'work plan (e g how IS the b~dder going to do the work7 
what tasks must the brdder complete? what IS the proposed order of the tasks that make up the 
whole project7) 

5 4 What IS the source of the labor7 ( are all the workers employed d~rectly by the b~dder or IS the 
b~dder gomg to use labor from other companres-e g subcontractors 7 If the brdder rntends to use 
subcontractors who are they7 (names address telephone and fax numbers name of indiv~dual 

who owns or manages the company) 

5 5 Complete descnptron of the offerof s company includmg 

a Ownership status specifically IS the company Government owned or controlled7 What 
percentage of the company IS Government owned or controlled7 
b Pnncrpal place of busmess 
c Place of rncorporatlon (if corporation)-Attach copy of '~ncorporatron papers 
d Place of registratron and the natronalrty of the owners ( rf partnershrp or rndlvrdually- 
owned)-Attach copy of registration papers 
e Srze (number of employees and offices) 
f Capabilrties (products andlor servrces prov~ded) 

5 6 Prlor expenence wrth the same or s~mrlar work requested rn the attached technrcal 
spec~ficat~ons (I~st references or previous clients or contracts under whlch srmrlar work has been 
performed) 

5 7 Bankrng ~nformat~on rncludrng 

a Name of bank address phone fax 
b Account Number 
c Corresponding U S bank and account number 

5 8 A proposed schedule of Payments based on 'delrverables" (tang~ble evrdence of the 
accomplishment of a task such as a wr~tten report (w~tnessed mspect~on report or progress report 
summanzrng work accomplrshed or an involce for matenals procured etc ) No advance or pre- 
payments wrll be consrdered 



6 General 

6 1 No Bidder shall contact the Purchaser's local office or have drrect contact wrth the local Burns 
& Roe personnel on any matter relatrng to 11s btd from the t ~ m e  of b ~ d  openlng untd the t ~ m e  the 
contract IS awarded unless d~rected to  do so by the Bums 8 Roe Project Purchasing 
Manager located In Wash~ngton, DC (b~dder  may contact the Burns 8 Roe local office for 
l o g ~ s t ~ c a l  asststance such as dropping off sealed b ~ d s  for forwardmg vla mternat~onal 
couner to the US) 

6 2 Any effort by the Btdder to influence the Purchaser's btd evaluatton btd cornpanson or contract 
award dec~sions may result In the rejectton of the Ehdder's b ~ d  

6 3 The Purchaser has the nght to reject any b ~ d  wh~ch does not prov~de the informatron requested 
In rtem 5 above 

6 4 Prror to exp~ratron of bid valtdtty (60 days) the Purchaser will notrfy the successful Brdder In 
wrlttng that rts brd has been accepted In cases whereU S Government procurement regulatrons 
requlre USAlD prior approval to award of a contract Purchaser's notification wrll rnclude a 
statement that tt Intends to issue a contract to the successful brdder af'ter USAlD s approval to 
procure the goods and/or services proposed by the Brdder has been received by the Purchaser 

6 5 Upon receipt of USAlD s approval to procure the goods and/or servrces the Purchaser wtll 
Issue a contract or purchase order tncorporattng all the agreements by the partres 

6 6 In cases where USAID pnor approval to award the contract is not requrre Purchaser wdl Issue 
the contract within five (5) workrng days 

6 7 As soon as both partres to the contract have srgned rt a vahd contract wrll be considered to 
exist and the contractor shall begrn work rmmedtately 



SECTION Ill TECHNICAL SPECIFICATIONS 

See Attached Speaficat~ons 
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TECRNICAL SPECIFICATION No D027-101 

WEATHERIZTION OF WINDOWS AND DOORS AT THE YEREVAN 
ORPHANAGE BUILDING COMPLEX, WING A 

1 SCOPE 

The project d e s c n i  m thrs s p e c f i a o n  ~s bcmg mplcmented by Burns and Roe Enterprises hc (J3REl) 
wttun the fi-amework of the Uruted States Energy Program fbr h e m a  under contract wrth tfae Ullltad 
Srates Agency for International Development l h  specrficatlon was prep& by Resource Management 
Associates (RMA) 

The work a to be performed at the Yerevan Orphanage located m the southan part of Yerevan. The 
orphanage serves as a res~denhal-hosprtal complex for 185 chrldren, ages 4 to 18, suffering firxu mental 
and physlcal &drhes The stte a a complex of four burkimgs c o n n e d  to tach other by axndors. 
Three of the four buddmgs are 3 story ctuldren's resldenhal blocks Each block mcludes 5 apartments 
c o n s m g  of two rooms wrth 50 sq m each The other block IS two stones housmg the -ve 
offices Each block also has a bassent. For the bid purposes, the bulldmg win be dmded ~nio two 
s a o n s ,  Wmg A and Wmg B l%a techmcal s p e c i f i ~ o n  IS for Wing A 

The work to be prov~ded under tius speclticatloo consists of weatherung wmdows and doors 

2 GENERAL REQUIREMENTS 

Contractor shall W all labor, materials took and eqrupment for the completion of the followmg works 
as spec~fied herem The only excepnon u the matenal reqmement for giass Contractor shall spec* the 
total sq rn of glass requued to complete the specified work, and mclude the total sq m m hs b~d. BREI 
w~ll purchase and warehouse the glass for the wmmng b~dder The w m g  b~dder ~s requred to provide 
thew own transportation for the glass from the BREI warehouse to the job site BREI wdl only provtde the 
total amount of glass the wmmg b~dder included on them b ~ d  Any addtbonal glass required to complete 
hework wll haveto be p i ~ m d  Dy the wmmg bldder at her omexpense 

2 1 Wmdow Weathenzabon 

2 la Both mtenor and extenor wmdow sashes shall be adjusted and repamxi as needed for proper fit 
and operatlon 

2 Ib Wmdow hardware shall be adjusted, repatred or replaced dneeded for proper operanon and 
lockmg 
2 Ic Broken or rnlssmg glass shall be r e p l a d  with glass rnlIllmum th~ckness 03 cm 
2 Id All glass (ex~stmg and new) must be held m place with etther wood stnps or glaung matenal on 
one surface and caulkmg on the opposlte surface 
2 te Extenor sashes shall be weather-stnppcd on all four s~des w~th  v-shaped metal weather-stnppmg 
mechanically fastened not iess than every 15 cm When the wmdow closed and m the locked poslnon, 
the weather-stnppmg shall be m contact with the stdes of operating sash to prevent au mfiltrahon 

) 
2 If Extenor gap between wmdow b e  and extenor wall shall be caulked w~th an extenor grade 
sll~conlted acryhc latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wrth backer 
rod or expandmg foam pnor to caullung The finished cauIlung must overlap a mmlmum of 05 an onto 
the h-ame and the wall and have a smooth appearance 



2 2 Door Weathemahon 

22a  Doors shall be adjusted and repwed as needed for proper fit and operabon 
2 2 b  Door hardware shall be adJusted, repamxi or replaced dneeded for proper operat.lon and lockmg 
2 2  Broken or rmsslng glass shall be replaced w& glass mnumum th~ckness 03 an 
22d An glass (exlstmg and new) must be held m place e&m wood stnps or caulk oa one slde, 
and caulk on the opposrtc slnface 
2.2f Doors shall be weather-stripped on the two srdes and top wrtfi v-shaped flexible mclal W&Q- 

stnppmg, rn8cbcally f'astcned not Iess timu evay 15 caa fo the door Errrmc When door a closed and 
m the locked pos~tzon, the weather-stnppmg s be m catlzct wdh stdes d tx$ of the opaat~ng panel to 
elrrmnate an mfiltratlon 
22g Botrorn of the door shall be weatha-stnpped wdh eitfia a v-shaped kxi'ble m- or a door 
sweep or a rubber gasketed threshold. The mstaIlatlon of thc door bottom weather-stnppmg must not 
unpair the operahon of the door (I e rnstallatlon of a sweep on a door where the door mmgs open onto an 
uphill sloped floor wdl prohibrt the door Erom bemg fully opened), nor lnterfe~c WT& the designed 
acavltxis of the rooms occupants (I e mstallation of a threshold in rooms w k c  fhe occupants are 
hand~capped will restrict the operatron of a wheel chrur) In the event that the _door bottom can not be 
weather-stnpped wthout lmpaument of the doors opemt~on or mterfenng wrtb. the ~ccnpants, the door 
bottom does not need to weather-shy@. Contractor wdl not@ Ild sub-contractoSs mspector of the 
s~tuanon and a detennmaOon regardmg the door bottom weather-stnppmg will be made by the mspector 
Any sharp, exposed edges of the weather-strrppmg matenals must be fiIed to a smooth srnfiice where ever 
feasrble to prevent mjury 
2 2h Extenor and mtenor gap between door h e  and extenor wall shall be caulked wth an extenor 
grade, s h d  acryhc latex rated for 35 years or longer Gaps larger than 2 an must be pre filled wrth 
backer rod or expandmg foam pnor to caullung The ikshed c a u h g  must overlap a mmrmum of 05 cm 
onto both the h e  and the wall and have a smooth appearance 

2 3 Wrndow and Door Schedule and Buddmg Plans 

Attached are bu~ldlng plans showlng locations of wlndows and doors by tn>e, and a m d o w  schedule 
deta~lmg quant~ty and sue of each type of door and w d o w  l[be specifier has taken reasonable care to 
pmv~de accurate bu~ldmg plans quantlbes and s~zes of wmdows to assist the bld process, however the 
bldder a soly responsible for the exact quantlty and sue of mdows  and doors 

W~ndows and Doors Schedule 
In Yerevan Orphanage Bu~ldmg Cornpiex 

WLNC A 

W~ndow Type Dunens~on Ss/m Quantltykts 

Type # 2 ( Door) 2 3m x 0 7m I ,6 28 

Type # 3 ( Wmdow ) 1,9m x 1 45m 2,75 6 



TECHNICAL SPECIFICATION No D027-102 

WEATHERIZTION OF WINDOWS AND DOORS AT TEIE YEREVAN 
ORPHANAGE BULLDING COMPLEX, WING B 

1 SCOPE 

The project d e s c n i  m ttus specdicatlon ~s belug mplancnted by Bums and Roe Enterprises Inc (BREI) 
wthm the framework of the Umted States Energy Program for Axmema under contract wth the Unrted 
States Agency for Inkmatmd Development. l b  w o n  was prepared by Resource Management 
-1-mM-N 

The work ts to be performed at the Yerevan Orphanage located m the southern part of Y m  The 
orphanage serves as a resldentd-hosp&d complex for I85 children, ages 4 to 18, s & i g  from mental 
and phys~cal cfisabtbes 'Ihe sxte a a complex of four buikimgs connected to each other by comdors 
Three of the four buddmgs am 3 story duldren's restdentral blocks Each block mchdes 5 apartments 
conslstmg of two roams d 50 sq m each Ihe &er black ~s two stones housmg thc ahmr&Uwe 
offices Each block also has a basement For the b ~ d  pqoses, the buddmg wrll be &dad mto two 
sections, Wmg A and Wmg B Tlus techcal speclficatran a for Wmg B 

The work to be promded under thrs speclficanon cons- of weatheruang wmdows and doors 

2 GENERAL REQUIREMENTS 

Contractor shall fumlsh all labor matenals tools and equrpment for the completm of the followmg works 
as specdied herem The only exception IS the m a t e d  requrement for glass Contractor shall spec@ the 
total sq m of glass required to complete the specified work, and mclude the total sq m m tus bid BREI 
w11l purchase and warehouse the glass for the wlnomg btdder The wmmg b~dder ls r e q d  to prowde 
thew own transportation far the glass fiom the BREI warehouse to the job srk BREI wdl o d y  prowde the 
total amount of glass the m m g  btdder mcluded on thew btd Any adcimonal glass required to complete 
the work will have to be procured by the wlnmg btdder at thew own expense 

2 1 Wrndow Weathenzabon 

2 1 a Both mtenor and extenor wmdow sashes shall be adjusted and repaued as needed for proper fit 
and operabon 

2 lb  Wlndow hardware shall be adjusted reprured or replaced dneeded for proper operation and 
locklng 
2 lc Broken or rnlssmg glass shall be replaced wtth glass mmlmum th~ckness 03 cm 
2 Id All glass (e-g and new) must be held m place wth either wood stnps or glamg matenal on 
one surface and caullung on the opposlte surface 
2 le Extenor sashes shall be weather-stnpped on all four ndes wlth v-shaped metal weather-stnppmg 
mecharucally fastened not less than every 15 cm When the wmdow ~s closed and m the locked poslhon 
the weather-stnppmg shall be m contact w~th  the s~des of operatmg sash to prevent au mfiltratlon 
2 1 f Extenor gap between wmdow f h n e  and extenor wall shall be caulked wxth an extenor grade 
sd~conlzed acryhc latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wrth backer 
rod or expandmg foam pnor to c a b g  The finrshed cadkmg must overlap a mmlmum of 05 cm onto 
the 6ame and the wall and have a smooth appearance 



2 3  Door Weathemahon 

2 2 a  Doors shall be adjusted and repalred as needed for proper fit and operatron 
2 2 b  Door hardware shall be adjusted, repamd or replaced if needed for proper operahon and lockmg 
22c Broken or mwmg glass shall be replaced wrth glass mmunum thrclcness 03 w 
22d AU glass (exatmg and new) must be held m place wrth erther wood stnps or caulk on one side 
and cauIk on the opposrte surface 
2 2  Doors shall be weather-stnpped on the two srdes and top wrth v-shaped flexible metal weather- 
strrppmg, mechmcally fastened not less than every I5 an to the door frame When door o closed and 
m the locked position, the weather-stnppmg a to be m contact wah sldes and top of the operatmg panel to 
elmmate au mfiltrahon 
22g Bottom of the door shall be weather-stnpped d erther a v-shaped flexible metal, or a door 
sweep or a rubber gaskctsd threshold. The mstallabon of the door bottom weather-stnppmg must not 
unpau the operatlon of the door (I e mstallatlon of a sweep on a door where the door swmgs open onto an 
uplull sloped floor d prohiia the door from bang Nly opened), nor mterfere w& the des~gned 
acames of the rooms occupants (I e d a b o n  of a threshold m rooms where the occupants are 
handscapped wdl restrict the operatlon of a wheel cham) In the event that the door bottom can not be 
weather-stnpped wahout unpamnent of the doors operiaon or mterfknng wlth the occupants, the door 
bottom does not need to weather-stnpped Contractor wdl not@' local sub-contractor's mspector of the 
srtuaaon and a determuiahon regardmg the door bottom weather-stnppmg WU be made by the lnsptcbr 
Any sharp, exposed edges of the weather-stnppmg matenah must be filed to a smooth surface where ever 
feasible to prevent ~njury 
2 2 1  Extenor and menor gap between door f b e  and extenor wall shall be caulked d an extenor 
grade, s~~ acryl~c latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wxth 
backer rod or expandmg foam pnor to caullung The f b h e d  caullcmg must overlap a m~nrmum of 05 cm 
onto both the h e  and the wall and have a smooth appearance 

23 Wmdow and Door Schedule and Bluldmg Plans 

Attached are build~ng plans showmg locations of wmdows and doors by type, and a wmdow schedule 
demlmg quantlty and slze of each type of door and wmdow The specrfier has taken reasonable care to 
prowde accurate bu~ldmg plans, quantlhes and slices of wmdows to asslst the b ~ d  p r o a s ,  however the 
brdder soly responsible for the exact quantlty and size of windows and doors 

Wmdows and Doon Schedule 
In Yerevan Orphanage Budding Complex 

WING B 

Wmdow Type Dunensron SQ/m Quanbtyhrts 

Type # 3 ( Wmdow ) 1 . h  x 1 45m 2 75 24 

b h a n s  door 1,8mx23rn 4 14 7 



TECHNICAL SPECIFICATION NO D027-103 

WEATHERIZTION OF WINDOWS AND DOORS AT THE AKHTANAK 
VILLAGE ELDERLY HOUSE, WING A 

1 SCOPE 

The project descnbed ~n th~s  spec~ficat~on IS bang ~mplemented by Bums and Roe Enterpr~ses Inc (BREI) 
withln the framework o f  the Un~ted States Energy Program for Armenla under contract with the United 
States Agency for Internat~onal Development T h ~ s  speclficatlon was prepared by Resource Management 
Assoc~ates (RMA) 

The elderly house 1s located In  the Akhtanak V~llage In  the souther part o f  Yerevan The elderly house 
serves as a resrdentlal-nurslng complex for 185 elderly persons Many o f  them expenence phys~cal 
d lsab~l~t~es The slte IS a complex o f  4 bu~ldlngs connected to each other by corridors 3 o f  the 4 
bulldmgs are 3 story and each o f  these contalns 35 aparfments The other b u ~ l d ~ n g  IS a 2 story 
adrmn~stratlon bullding A l l  4 bu~ldlngs share a common basement For the bld purposes the bu~ldlng 
w ~ l l  be dwded lnto two sectlons Wlng A and W ~ n g  B T h ~ s  techn~cal spec~ficat~on IS for W ~ n g  A 

The work to be prov~ded under th~s  specification consists o f  weatherrzing wlndows and doors 

2 GENERAL REQUIREMENTS 

Contractor shall furn~sh all labor materials tools and equipment for the complet~on o f  the fol low~ng 
works as spec~fied herein The only exception 1s the matenal requirement for glass Contractor shall 
spec~fy the total sq m of glass requ~red to complete the specified work and Include the total sq m ~n h ~ s  
b ~ d  BREI wil l  purchase and warehouse the glass for the wlnnlng b~dder The wlnnlng brdder is required 
to prowde the11 own transportation for the glass from the BREI warehouse to the job stte BREI wi l l  only 
prowde the total amount o f  glass the wlnnlng bldder rncluded on thelr b ~ d  Any additional glass requtred 
to complete the work wi l l  have to be procured by the wlnlng b~dder at their own expense 

2 l a  Both Interior and exterlor wrndow sashes shall be adjusted and repalred as needed for proper fit 
and operation 

2 I b W~ndow hardware shall be adjusted reparred or replaced l f  needed for proper operatlon and 
lock~ng 
2 I c  Broken or mlsslng glass shall be replaced wtth glass mmlmum thickness 03 cm 
2 I d  A l l  glass (existmg and new) must be held In place with either wood strtpq or glaztng materlal on 
one surface and caulkmg on the opposlte surface 
2 l e  Extenor sashes shall be weather str~pped on all four s~des w ~ t h  v shaped metal weather strlpplng 
mechan~cally fastened not less than every 15 cm When the wmdow is closed and In the locked posttion 
the weather stripping shall be in contact wlth the sides o f  operattng sash to prevent alr ~nf i l t ra t~on 
2 1 f Extertor gap between wtndow frame and exterior wall shall be caulked w ~ t h  an exterlor grade 
sil~conized acryl~c latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wlth ba~ker  
rod or expanding foam pnor to caulkrng The finshed caulkmg must overlap a minimum o f  05 cm onto 
the frame and the wall and have a smooth appearance 

2 2 Door Weather~zat~on 



2 2 Door Weathemaon 

2 2a Doors shall be adjusted and repared as needed for proper fit and operatloo 
2 2b Door hardware shall be adjusted, repalred or r e p l a d  ~f needed for proper operahon and loclung 
22c  Broken or mlssmg glass shall be replaced w~th glass mmrmum hckness 03 an 
22d All glass (exrstmg and new) must be held m place w~th e~ther wood strips or caulk on one side, 
and caulk on the opposae surface 
22 f  Doors shall be weather-stnpped on the two sides and top wrth v-shaped flexiile metal weather- 
mppmg, mechan~cally fastened not less than every 15 an to the door fixme When door IS closed and 
m the locked pos~t~on, the weather-stnppmg IS to be m cuntact wlth sldes and top of the ope- pane1 to 
elmmate arr mfilmon 
22g Bottom of the door shall be weather-s t .  wrtb ether a V-shapad flexible metal, or a door 
sweep or a rubber gasketcd threshold The mstalhon of the door bottom weather-stnpptng must not 
unpar the operation of the door (I e mstallatlon of a sweep on a door whae the door swtngs open onto an 
uphdl sloped floor wd1 prohia the door b m  bemg fitlh. opened), nor mterfere w& thc des~gned 
amvities of the rooms occupants (1 c mstalhon of a threshold m rooms whae the occup8nts are 
handmpped will restnct the operauon of a wheel char) In the event that the door bottom can not be 
weather-stnpped without mpamnent of the doors opaahon or mtedermg wrth the occup8nts, the door 
bottom does not need to weather-sfnpped Contractor will not& local subcontractor's msptdor of the 
sltuauon and a determmat~on regardmg the door bottom weather-stnppmg wdl be made by the mpeam 
Any sharp exposed edges of the weather-stnppmg materials must be filed to a s m d  surface where ever 
feas~ble to prevent rnjury 
22h  Extenor and mtenor gap between door fiame and extenor wall shall be cauIkad 4 an extenor 
grade sihcon~zed acrylic latex rated for 35 years or longer Gaps larger thaa 2 an must be pre filled w d ~  
backer rod or expandtng foam pnor to c a u h g  The h h e d  caullung must overlap a m m u m  of 05 an 
onto both the f d e  and the wall, and have a smooth appearance 

2 3  Wrndow and Door Schedule and Bulldrng Plans 

Attached are bu~ldrng plans showmg locatlorn of wmdows and doors by type and a wmdow schedule 
d e t a h g  quantlty and s m  of each type of door and wmdow The specifier has taken reasonable care to 
prov~de accurate bulldtng plans quantltles and sizes of wmdows to amst the b ~ d  process, however the 
b~dder n soly responstble for the exact quantlty and slze of wmdows and doors 

Wmdows and Doors Schedule 
In Akhtanak Elderly House 
WING A 

W mdow Type Dunens~on 

Type # 1 ( Wtndow ) 1 4m x 2 rn 

Type # 2 (Wmdow) I 5m x 1 3m 

Type # 3 (Window ) 3 4m x I 4m 

Type#4(Wtndow) 14mxO85m 

Type # 5 ( Door ) 0 8m x 2 3m 

Entrans door 18mx23m 



TECHNICAL SPECIFICATION No D027-104 

WEATHERIZTION OF WINDOWS AND DOORS AT TKE AKHTANAK 
VILLAGE ELDERLY HOUSE, WING B 

1 SCOPE ,' 

The project descnbed In this spec~ficatton a being implemented by Bums and Roe Enterprises Inc (BREI) 
within the framework of the United States Energy Program for Armenla under contract w ~ t h  the Un~ted 
States Agency for International Development T h ~ s  spec~fication was prepared by Resource Management 
Associates (RMA) 

The elderly house IS located tn the Akhtanak Village in the souther part of Yerevan The elderly house 
serves as a residentla1 nursing complex for 185 elderly persons Many of them expenence physical 
disabil~ties The slte is a complex of 4 buildings connected to each other by comdors 3 of the 4 
butldmgs are 3 story and each of these contains 35 apartments The other buildlng is a 2 story 
admnistration building All 4 build~ngs share a common basement For the bid purposes the building 
will be divided Into two sectlons Wmg A and Wrng B T h ~ s  technical specification IS for Wmg B 

The work to be provided under this specification conslsts of weathenzing windows and doors and repairs 
to the greenhouse 

2 GENERAL REQUIREMENTS 

Contractor shall furn~$h all labor materials tools and equipment for the completion of the followmg 
works as specified here~n The only exception 1s the material requirement for glass Contractor shall 
spec~fy the total sq m of glass required to complete the spectfied work and include the total sq m in hts 
bid BREI w ~ l l  purchase and warehouse the glass for the wtnning bidder The wlnning bidder 1s requ~red 
to provtde their own transportation for the glass from the BREI warehouse to the job site BREI will only 
provide the total amount of glass the winning b~dder included on thelr bid Any additional glass required 
to complete the work wtll have to be procured by the wining bldder at their own expense 

2 1 W~ndow Weatherization 

2 la Both interior and exterior window sashes shall be adjusted and repa~red as needed for proper f i t  
and operation 

? L b Window hardware shall be adjusted repa~red or replaced ~f needed for proper operation and 
locking 
2 Ic Broken or mlssing glass shall be replaced w ~ t h  glass mlnlmum thickness 03 cm 
2 Id All glass (exsting and new) must be held In  place w ~ t h  e~ther  wood strrps or glaz~ng materral on 
one surface and caulkmg on the opposlre wrface 
2 le Extenor sashes shall be weather stripped on all four sides with v shaped metal weather strlpplng 
mechanically fastened not less than every 15 cm When the wmdow 1s closed and In the locked posltlon 
the weather strlpplng shall be In contact wlth the sides of operating sash to prevent air ~nfiltrat~on 
2 I f  Exterior gap between w~ndow frame and exterlor wall shall be caulked w ~ t h  an exterlor grade 
ril~conized acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled w ~ t h  backer 
rod or expand~ng foam prior to caulk~ng The finshed caulklng must overlap a mtnlmum of 05 cm onto 
the frame and the wall and have a smooth appearance 



2 2 Door Weatitennation 

2 2a Doors shall be adjusted and repared as needed for proper fit and operatlon 
2 2b Door bar- shall be adjusted, repaued or replaced if needed for proper operaon and lockmg 
2 2c Broken or mrrslng glass shall be replaced with glass mmmum thickness 03 cm 
22d All glass ( m g  and new) must be held m place wrth e l k  wood stnps or caulk on one side, 
and caulk on the opposrte surface 
22f Doors s h d  be weather-stnpped on the two sides and top wrth v-shaped flexible maal weather- 
stnppmg, mecbmd?y fastened not less than every 15 cm to the door h e  When door n c l o d  and 
m the locked pas- the weather-stnppmg IS to be m contact w d ~  sides and top of the operating panel to 
elunrnate air tnfiltmtm. 
22g Bottom of dh: door shall be weather-stripped wrth elther a v-shaped flexl'ble med, or a door 
sweep or a rubber g d z k d  threshold. The lnstallat~on of the door boaom weather-stripping must not 
mpau the operatlcm ofthe door (I e -on of a sweep on a door where the door swrngs open onto an 
uphrll sloped floor win prohib~t the door 6-om bemg m y  opened), nor mterfere with the deslgnd 
achvlhes of the rooms occupants (I e mstalhon ofa threshold III rooms where the occupants are 
handrcapped wdl mtmt the operatlon of a wbeel chau) In the eveat that the door bottom can not be 
weather-stnpped wdhord u n p m e n t  of the doors operation or mterfermg wxth the occupants, the door 
bottom does not neai to weather-stnppeb Contractor wdl n o w  local sub-contractor's rnspector of the 
srtuatlon and a detemmmon r e g h g  the door bottom weather-stnppmg Bvlll be made by the mspector 
Any sharp, exposed edges of the weather-stnppmg materials must be filed to a smooth smke where ever 
feasible to prevent xnjury 
2 2h Extenor and mtenor gap between door 6ame and extenor wall shall be cauIked wrth an extenor 
grade s ~ l ~ c o d  acryfic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wth 
backer rod or expanding foam pnor to cauIkmg The h s h e d  caullang must overlap a m m u m  of 05 cm 
onto both the h m c  d the wall and have a s m d  appearance 

2 3  Wmdow and Door Schedule and Burldrng Plans 

Attached are bulldmg plans showlug locations of mdows and doors by type, and a wmdow schedule 
detrulmg quantity and sue of each type of door and wmdow The specifier has taken reasonable care to 
provide accurate buildmg plans, quannhes and s~zes of wmdows to assst the brd process, however the 
b~dder IS soly respousible for the exact quanbty and sue of wmdows and doors 

Windows and Doors Schedule 
in Akhtanak Elderly House 

WING B 

Wmdow Type Dunens~on 

Type#l(Wlndow) 14mx 2 m  

Type # 2 (Wmdow) 1 5m x I 3m 

Type#3(Wmdow ) 34mx I4m 

Type # 4 ( Wmdow ) I 4m x 0 85m 

Type#S(Door) O8mx23m 

Entrans door 18mx23m 



TECHNICAL SPECIFICATION No DO27-105 

WEATHERIZTION OF WINDOWS AND DOORS AT THE CEIARENTSEVAN 
RESIDENTIAL SITE; REFUGEE BUILDING 

1 SCOPE 

The project described m dm specdicahon IS bang unplcmented by Bums and Roe Entapnses Inc (BREI) 
w r t h  the b e w o r k  of the Unrted States Energy Program for Armem under contract wtth the UIutad 
States Agency for Internaaonal Development. Tlm specrfiicatlon was prepared by Resourct Management 
Associates @MA) 

T ~ I S  srte a a complex of three 9 story connectmg rtsidmtLal bddmgs Two of the buildmgs have 
always been connected wafi the drstnct heatmg system @HS) The thrrd buildsng has never been 
connected to the DHS The thrd bulldmg houses mamly refugees from Nagorno-KarabaW. 

The work to be pronded under t h ~ ~  specficatlon conslJ;pp of w d e n z m g  wmdows and doom m the thxd 
bulldmg only 

2 GENERAL REQUIREMENTS 

Contractor shall fuIlllsh all labor, materials tools and equxpment for the completron of the followmg works 
as specdied herem The only excephon 6 the matenal requnwnent for glass Contrador shall spec@ the 
total sq m of glass requrred to complete the specdied work, and mclude the total sq m m  IS b d  BREI 
wdl purchase and warehouse the glass for the wlnnlng bldder The m g  bidder a reqtured to provide 
theu own transpornon for the glass fiom the BREI warehouse to the job srte BREI wdl only provlde the 
total amount of glass the wmnlng bidder lncluded on their bid Any addittonal glass r e q d  to complete 
the work WIII have to be procured by the wuung bidder at them own expense 

2 1 a Both mtenor and extenor wmdow sashes shall be adjusted and repamxi as needed for proper fit 
and operation 

2 1 b Wmdow hardware shall be adju~ted, reparred or rep lad  If needed for proper operahon and 
loclang 
2 l c  Broken or mlsslng glass shall be replaced wrth glass mlnlmum hckness 03 an 
2 Id All glass (exlshng and new) must be held m place wnh elther wood stnps or g l m g  matenal on 
one surface, and caullung on the opposlte surface 
2 le Extenor sashes shall be weather-stnpped on all four sides w~th v-shaped metal weather-stnppmg, 
mechanrcally fastened not less than every 15 cm When the wmdow IS closed and m the locked position, 
the weather-stnppmg shall be m contact w~th the s~des of operatmg sash to prevent arr mfiltratlon 
2 I f  Extenor gap between w d o w  frame and extenor wall shall be caulked wtth an extenor grade 
sll~conrzed acrylic latex rated for 35 years or longer Gaps larger than 2 cm must be pre filled wth backer 
rod or expandmg foam pnor to caulkmg The finished caullung must overlap a mmrmum of 05 cm onto 
the frame and the wall and have a smooth appearance 
2 2 Door Weathenzahon 



2 . h  Doors shall be adjusted and repalred as needed for proper fit and operatloo 
22b Door hardware shall be adjusted, r e p d  or replaced If needed for proper operation and Io&mg 
2 2 c  Broken or mlssmg glass shall be replaced wltfi glass mlnunum thickness 03 crn 
2 2d All glass (ex~stmg and new) must be held m place wth elther wood stnps or caulk on one s&, 
and caulk onthe opposite surface 
22f Doors shall be weather-stnpped on the two s~des and top wlth v-shaped flexible m d  weather- 
smppmg, mecban~cally fastened not less than evtry 15 cm to the door frame When door IS closed and 
m h e  locked posltlon, the wcather-stnppmg a to be m contact wlth s~des and top of the o m  p e l  to 
eI~mmate l n f l h r a t l ~  

2 2 g  Bottom of the door shall be weather-stnpped wth crther a v-shaped flexlhle metal, or a door 
sweep or a rubber gasketed thnsbold ' I l e  mstalhan of the door bottom weather-stnppmg must not 
unpar the operat~on of the door (1 e rnstallatlon of a sweep w a door where the door rmngs open o n b  an 
uphrlI sloped floor wll prohibit the door from bang M y  opened), nor mterfere WI& the designed 
act~vrtles of the rooms occupants (i e mstaliaQon of a threshold m rooms where the occupants are 
handcapped wsIl restnct the opemaon of a wheel chatr) In tht event that tbe door bottom can not be 
weather-stnpped wlthout unpaument of the doors operation or mterfenng wth the OCCUPIII)~~, tfie door 
bottom does not need to weather-stnppcd Contractor wdl no@ local sub-contractor's u~spedor of the 
srtuaaoo and a detennmatlon regardmg the door bottom weatber-stnppmg HrllI be made by the inspector 
Any sharp, exposed edges of the weather-stnppmg matends must be filed to a smooth surface where ever 
feasible to prevent mjury 
22h Extenor and mtenor gap befween door frame and e m o r  wall shall be caulked Hltfi an extenor 
grade, sdmn~zed acryhc latex rated for 35 yean or longer Gaps larger than 2 cm must be pre filled wrth 
backer rod or expandmg foam pnor to cauIkmg The £hushed cauIkmg must over@ a m u m  of 05 cm 
onto botb the 6ame and the wall, and have a smooth appearance 

23 Wmdow and Door Schedule and Burldmg Plans 

Attached are burldlng plans showmg locahons of wrndows and doors by type and a wlndow schedule 
d e m b g  quanhty and slze of each type of door and wmdow The specrfier has taken reasonable care to 
prov~de accurate burldmg plans, quanmes and skzes of wmdows to assln the b ~ d  process, however the 
brdder IS soly responsible for the exact quanhty and slze of wmdows and doors 

Wlndows and Doors Schedale 
~n Res~deahal Bulld~ng 1n Charentsavan 

Type# I (Wlndow) 15mx  1,3m 2 36 

Type # 4 (Wmdow ) 1,5m x 1,55m 2.3 90 



TECHNICAL SPECIFICATION NO D027-106 

INSTALLATION OF NEW DOORS AT THE CHARENTSEVAN 
RESIDENTIAL SITE, REFUGEE BUILDING, YERVAN ORPHANAGE 
BUILDING COMPLEX, AKHTANAK VILLAGE ELDERLY HOUSE 

1 SCOPE 

The project descnbed in this specificat~on IS being implemented by Burns and Roe Enterprises Inc (BREI) 
w~th in  the framework o f  the Unlted States Energy Program for Armenia under contract wlth the Unlted 
States Agency for International Development This specificat~on was prepared by Resource Management 
Assocrates (RMA) 

The below speclfied work shall be performed at three separate sltes CHARENTSEVAN 
RESIDENTIAL SITE, REFUGEE BUILDING, YERVAN ORPHANAGE BUILDING 
COMPLEX, AKHTANAK VILLAGE ELDERLY HOUSE 
The Charentsevan slte is a complex o f  three 9 story connecting resldentral buddings Two o f  the 
bulldings have always been connected with the distnct heating system (DHS) The thlrd buildlng has 
never been connected to the DHS The t h~ rd  burld~ng houses rnarnly refugees from Nagorno-Karabakh 
and IS where the speclfied work wi l l  be performed 
The Yerevan Orphanage located in the southern part o f  Yerevan The orphanage serves as a residential- 
hosp~tal complex for 185 chrldren ages 4 to I 8  suffering from mental and physrcal disabllitres The slte 
IS a complex o f  four build~ngs connected to each other by comdors Three o f  the four buildings are 3 
story chlldren s resident~al blocks Each block includes 5 apartments consistmg o f  two rooms w ~ t h  50 sq 
m each The other block IS two stones housrng the admmstratlve offices Each block also has a 
basement 
The elderly house is located in the Akhtanak Village in the souther part o f  Yerevan The elderly house 
serves as a res~dentral nursing complex for 185 elderly persons Many o f  them experience phys~cal 
drsabil~tres The slte IS a complex o f  4 bu~ldmgs connected to each other by corrtdors 3 o f  the 4 
burldrngs are 3 story and each o f  these conta~ns 35 apartments The other buildrng 1s a 2 story 
admnistratron building Al l  4 burld~ngs share a common basement 

The work to be provrded under thls specificatron consists o f  procurement and rnstallatron o f  23 new 
doors 

2 GENERAL REQUIREMENTS 

Contractor shall furnish all labor mater~als tools and equipment for the complet~on o f  the fol low~ng 
workr as spec~fied here~n 

2 1 New Door Installation A t  Orphanage and Elderly House 

A total o f  14 new double entrance doors shall be mstalled at locations that w ~ l l  be rdent~fied on the srte 
floor plans during the job walk 
2 l a  The doors shall Lonslst o f  two separate panels both operable 
2 I b The doors shall be manufactured from steel frames and steel panels to insure durability 
2 Ic Total th~ckness of the door panels shall be a rnlnimum of 45 rnrn 



2 Id The space between the lns~de and outs~de skin of the doors shall be filled w~th perllte ~nsulat~on 
2 le Each panel shall have two layers of glass minlmum thickness 4 mm rmnlmum slze of 50 cm 
by 100 cm Installed in the upper 213 of the panels to prov~de natural light into the hallways 
2 If Glass must be held In by removable strlps that allow glass to be replaced ~f necessary 
2 I g Each panel shall have Intenor and exterior keyed lockmg security handles 
2 Ih One panel shall have lock~ng bolts mounted at the top and bottom 
2 1 I Intenor and exterior of the doors are to be painted w~th an extenor grade enamel paint 
2 IJ Extenor and Intenor gap between door frame and exterlor wall shall be caulked w~th  an exterlor 
grade s~l~conlzed acrylic latex rated for 35 years or longer 
2 Ik Gaps larger than 2 cm must be pre filled wtth backer rod or expandmg foam prlor to caulk~ng 
2 11 The fin~shed caulking must overlap a minlmum of 05 cm onto both the frame and the wall and 
have a smooth appearance 

2 2 New Door Installation At Charentsevan 

A total of 9 new doors shall be installed In the openmg between the stairwells and the hallway leadlng to 
the apartments to create an a~rlock between the outs~de and the hallways 

2 2a The doors shall conslst of two separate panels both operable 
2 2b The doors shall be manufactured from steel frames and steel panels to Insure durablltty 
2 2c Total thrckness of the door panels shall be a nunlmum of 45 mm 
2 2d The space between the ~ n s ~ d e  and outs~de sk~n  of the doors shall be filled w~th  perhe insulat~on 
2 2e Each panel shall have two layers of glass mlnlmurn thtckness 4 rnm mnimurn slze of 30 by 30 
cm ~nstalled In the upper 114 of the panels to prov~de natural l~ght Into the hallways 
2 2f Each panel shall have Interlor and exterlor handles that w~ll  keep the door closed but not locked 
2 2g One panel shall have lockmg bolts mounted at the top and bottom 
2 2h The other panel shall have a self clos~ng sprlng 
2 21 Interlor and extenor of the doors shall be pa~nted w~th an exterior grade enamel patnt 
2 2j Exterror and Intenor gap between door frame and extenor wall shall be caulked w~th an exterior 
grade s~ l~con~zed  acryl~c latex rated for 35 years or longer 
2 2k Gaps larger than 2 crn must be pre filled with backer rod or expandmg foam pnor to caulk~ng 
2 21 The finshed caulkmg must overlap a minlmum of 05 cm onto both the frame and the wall and 
have a smooth appearance 

2 3 Door Schedule and Bulidmg Plans 

Attached are bu~ld~ng plans for the three sltes and an aproxlmate scale draw~ngs for the two differnt sizes 
of doors 

NEW DOOR SCHEDULE 
D~mension Sqlm Quant~tylun~ts 

Charentsevan 

Elderly 

Orphanage 
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ESCO DE VELOPMENT/WEA THERIZA TION PROJECTS 

Invltatron For Bld (IFB) 

Numbers SEE BELOW 

IFB AMENDMENT NO 1 

Contractor shall prepare his proposals in accordance wth the mod~ficat~ons to the IFB's as noted below 
All aspects of the IFB as previously issued -- includmg the techn~cal specifications -- shall remaln in 
effect as originally Issued except as they are modified by this amendment 

MODIFICATIONS, ADDITIONS AND CLARIFICATIONS 

1 Affected IFB's, Btd Due Dates and Deadhnes for B~dders '  Ouestions 

B I ~  Due dates are changed and Deadl~nes are established for IFB's as follows 

IFB 
Number 

I I I I 

Spec~fication 
Number 

5825-GF97 I8 l 
I I I I 

p i r - ~ ~ 9 7  I84 1 DO27 104 
I I 

( Elderly House Wing B I Sept 12, 1997 1 Sept 22, 1997 

5825 GF97- 182 
I I I 

I I I I 

5825-GF97 185 I DO27 105 I Charentsevan I Sept 12, 1997 1 Sept 22, 1997 

Project 

D027- 10 1 

5825-GF97 183 

Orphanage Wing A ( Sept I2 1997 1 Sept 19, 1997 

D027- 102 

NOTE Only wrttten questtons w11l be accepted Bidders shall,subm~t wr~t ten  questions to the 

D e a d h e  for 
Quest~ons 

Orphanage W ~ n g  B I Sept 12. 1997 / Sept 19, 1997 

D027-103 

5825-GF97- 186 

Burns and Roe-Yerevan Office p 4 J ;t c - i  twf' 

Btd Due 
Date 

2 Change to Techn~cal S~ecl f ica t~on D027-104JCreation of New Speclficatlon D027-107 and New 
IFB No 5825-GF97-187 Delete Sect~on 2 4 from Technical 5pecification # DO27- 104 and add the 
followmg additional IFBITechnical Speclfication 

Elderly House Wing A 

DO27 106 

Sept 12, 1997 1 Sept 22,1997 

(Weather~zation) 
Charentsevan (Metal Doors) 

IFB Number 

582ECF97-I87 

Sept 12, 1997 

Spectficat~on 
Number 
0027-307  

Sept 22, 1997 

Project 

Elder IL Home 
Greenhouse 

D e a d h e  for 
Questtons 

Sept I2 1997 

Btd Due Date 

Sept 22 I997 
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NOTE Technical Specification D027-107 1s attached to this IFB Amendment (See Exhlb~t A) 

3 Burns and Roe Answers to Bidder's Wr~tten Questions 

Burns and Roe will respond to all written questions within 48 hours of the deadhe ,  In which case 
Bid Due Dates will remain as noted in I , above For every day beyond the 48 hours Burns and Roe 
delays providing answers to bidders' quest~ons, the Bid Due Date shall be extended by one calendar 
day 

4 Materials to be Supplied by Contractor 

All materials are to be procured locally (1 e in Armenla, preferably in Yerevan) Contractor shall 
supply all materials ercept glass for windows and doors (Burns and Roe will procure and supply the 
Contractor with the glass In quantltles stated in Contractor's bid) 

All materials supphed by Contrctctor must meet the standards as described in the Technical 
Specifications 

NOTE All mater~als proposed bj the bidder or subsequently procured and mcorporated Into the 
job by the Contractor must be made in CIS countr~es No USA - made materials shall be 
used for these projects 

Some local ArmenIan shops from which mater~als meetmg the requirements of the Technical 
Spec~fications may be bought are 

I I 

2 I Ojakh #7 I ft 6 Kasyan St 

I 

1 4 1 Arevih I Gnunv St I 

NAME OF SHOP 

O p h h  # I  

I I 

ADDRESS (IN YEREVAN) 

#20 1 Khorenatsy St 

3 

Daily Ins~ections Burns and Roe and the m-country project management company 
shall arrange with each bullding admin~strator to execute a daily walk-through of the area 
worked In that day and vlsuall~ ~nspect and note that all broken glass has been replaced that 
all doors and wmdows have handles, that Contractor has removed construct~on debris and that 
the roomlarea is acceptably clean For t h ~ s  inspection, Burns and Roe will provide the 

P' 

I 1 

Ojahh $3 

6 

3 Masslv on a market place 

Shinanjut Base Southern Western 8 1 Massiv 
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Contractor w ~ t h  mult~ple coples of a check sheet (See E x h ~ b ~ t  B) for the Buildlng 
Admmstrator to fill out I t  wdl be the respons~b~l~ty of the Contractor to arrange for the 
B u ~ l d ~ n g  Adm~nistrator to v~si t  the area of the day's construct~on and conduct t h ~ s  walk- 
through It will also be the Contractor's responsibil~ty to prov~de the check sheets to the 
Adm~n~strator for each day's walk-through Check sheets should be filled out In dupl~cate In 
~ n k  and are to be s~gned each day by the Buildmg Admmstrator and the Contractor One copy 
of the check sheet IS kept by the Bu~ldmg Admmstrator and the other is kept by the 
Contractor in case of a d~screpancy wlth other ~nspect~ons, these check sheets shall be the 
lnltlal documentat~on by which respons~b~l~ty for paylng for re-work IS determ~ned by Bums 
and Roe 

Weekly Inspections Weekly Inspect~ons shall be conducted by the ~n-country 
management company Weekly mspectlons shall be conducted in accordance wlth ( I )  
Wmdow Weather~zat~on lnspect~on Form (see E x h ~ b ~ t  C) (2) Door Weatherizat~on Inspect~on 
Form (see E x h ~ b ~ t  D) (3) New Door Inspect~on Form -- for Technical Speclficatlon 106 only 
(see Exh~bit E) or (4) Greenhouse Repa~r Inspection Form - for new Technical Spec~ficat~on 
107 only (see Exhibit F) The form IS to be prov~ded by the in-countrv management company 
It  IS to be done In dupl~cate filled out and s~gned In ~ n k  bv both the ~n-country management 
company representative and the Contractor One copy will be retained by the ~n-country 
management companv and one copy w ~ l l  be retalned by the Contractor Defic~encies will be 
corrected dur~ng the follow~ng week re-inspected and the corrective actlon duly noted on the 
bottom of the Form In-countrv management company w ~ l l  prov~de Burns and Roe-Yerevan 
coples of these mspection forms at the end of each week (A set of cop~es wlll be forwarded 
by B&R-Y to B&R-W on a meekly bass  ) 

Milestone Inspect~ons for Acceptance of the Worh and Payment Appl~catlon Mdestone 
Inspectlons will be conducted by both representat~ves of the in-countrv management company 
and Burns and Roe-Yerevan In tandem The Budding Adm~mstrator and the Contractor shall 
accompany the inspectors The M~lestone Inspect~ons shall be conducted In accordance w ~ t h  
the Burns and Roe-prov~ded R e c e ~ v l n ~  and Acceptance Report (see Evhib~t G) The 
Rece~vlng and Acceptanct Report w ~ l l  be filled out In quadrupl~~ate and In ~ n k  Upon 
con~plet~on of the inspection ~t will be signed by (1 ) the ~n-country management companv (2) 
Burns and Roe (3)  the Bu~lding Adm~n~strator and (4) the Contractor One copy wdl be 
retamed by each slgnee 

6 Final D e a d h e  for Works Complet~on 

The final deadlme for all morh5 completion under all IFB s IS December 15, 1997 The work n ~ l l  be 
cons~dered finally complete when all uorh descr~bed In the Technical Spec~ficat~on has been done 
and all R e c e ~ v i n ~  and Acceptance Reports have been issued all of the Contra~tor's extra materials 
tools and equipment have been removed from the sight and all construct~on debris has been 
satisfactor~ly cleaned up and hauled oft the premlses of the bu~ldlng and properlk and legally 
disposed of 
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Standardized Bid Schedule 

All bidders on all IFB's must turn In their bld price proposal in the form provided under this IFB 
amendment The required form is attached as Exhibit H NO EXCEPTIONS' 

Bid for Glass 

All glass will be supplled by Burns and Roe Contractor's bid IS to contaln the number of m' that the 
Contractor calculates he needs to con~plete the work Contractor is not requlred to quote prices 
for t h ~ s  glass or lnclude prxe for glass in his final price 

Payment Terms 

A Payments wdl be made to the Contractor based upon work completed 

B Bums and Roe wdl cons~der making a serles of payments based on partial work completed 
i e based on certam 'mile stones" achieved by the Contractor 

C Contractor 1s to propose a serles of mlle stones which will best sult its financial s~tuatlon 
Mdes stones are preferably at monthly mtervals However Contractor s proposed mdes 
stones must not be anv more frequent than every two (2) weeks 

Work-Related Amendments 

All areas to be caulked must be dry and free of dust prlor to caulking 

Contractor must clean any new glass and clean any marks left on old glass caused by the 
weatherlzatlon work 

Clean-Up Contractor must sweep and remove any debr~s - especially hazardous debrls 
(I e , broken glass extra nalls) from work areas at the end of each day Pr~or to final 
acceptance Contractor must remove from the budding premlses and legally dispose of 
construct~on-related debrls 



TECHNICAL SPECIFICATION NO D027-107 

GREENHOUSE REPAIR TO THE AKHTANAK VILLAGE ELDERLY 
HOUSE 

1 SCOPE 

The project descr~bed In t h ~ s  spec~ficat~on IS bemg ~mplemented by Burns and Roe 
Enterprises, Inc (BREI) w ~ t h ~ n  the framework of the Un~ted States Energy Program for 
Armenla under contract wltli Un~ted States Agency for lnternat~onal Development T h ~ s  
spec~ficat~on was prepared by I esource Management Associates (RMA) 

The elderly house IS located In the Akhtanak Vdlage In tlie southern part of Yerevan The 
elderly house serves as a res~dent~al-nursmg complex for 185 elderly persons 

The work to be prov~ded under tli~s spec~ficat~on conslsts of repam to tlie greenhouse 

2 GENERAL REQUIREMENTS 

Contractor shall furn~sli all labor mater~als tools and equ~prnent for tlie complet~on of the 
follow~ng works as spec~fied herein Tlie only exception IS the mater~al ~equlrement for glass 
Contractor shall spec~fy the total sq m of glass requ~red to complete the spec~fied work and 
Include the total sq m In 111s b ~ d  BREI w~l l  purchase and warehouse tlie glass for the wlnnlng 
b~dder Tlie \\Inning b~dder IS  requ~red to prov~de the~r own transportation to1 the glass from 
the BREI warehouse to the lob slte BREI w~l l  only prov~de the total amount of glass the 

mnnlng  b ~ d d e ~  ~ncluded on tlie~r bld Any add~tional glass requ~red to complete the work w~l l  
have to be procured bv the ulnnlng b~dder at them own expense 

2 1 GREENHOUSE REPAIR 

The Greenlio~lse 1s located beli~nd the main res~dent~al bulld~ng Tlie d~mens~ons of tlie 
greenhouse are 8Om \ l41n x 5m Tlie total surfacc area of glass IS 1530 sq m Approwmately 
700 sq m of glass w~l l  need to be replaced The metal frammg In many places 1s rusted The 
metal fram~ng IS also rusted DUI Ing tlie job walk the contractors b ~ d d ~ n g  on the project, the 
local sub-contractor and the bu~ld~ngs owner must need to agree on method of work that w~l l  
cause the least amount of damage to the greenhouse plants 

2 1 a All broken glass must be replactd w~tli glass a minlmiun tli~ckness of 04 cm 
2 lb  Metal frame w o ~ h  to he s t~~~ctura l ly  repaued as needed prlor to the ~nstallat~on of 
glass to Insure tlie propel structule 1s present to accept the glass 
2 Ic Glass to be securely caulked 111 place from tlie exter~or w~th  an e\tel lor grade caulh~ng 
~nater~al  w~tli the ~ a u l h  overlapping onto both the glass and metal a ~ n ~ n ~ n ~ u r n  I0 cm 
2 Id PI lor to caulh~ng metal t~aniework must be wlre brushed free of any rust loose or 
flah~ng mater~al that w~l l  come ~nto  contact wlie~e the caulh~ng wll bc appl~ed 

EXHIBIT E l  



Burns and Roe Enterprises, lnc 
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CHECK LIST FOR BUILDINGS ADMINISTRATORS 
CnMCOK &W q4MMHMCTPAWkI 3,4AHkifi 

Room 1s acceptably clean / % C T O T ~  KOMHaTbI 
YAOBAeTBOPMTeAbHaR 

All debris and materials removed / Becb C T P O I ~ T ~ R ~ H ~ I ~  

MYCOP ti MaTepAahbI YAaAeHbI 

All glass is free of cracks and unbroken / H ~ T  cnysaeB 
pa361l~or-o HAH TpecHpruero cTema 

All wndow and door handles present / Bce p y q ~ ~  Ha  

ABepRX M OKHaX YCTaHOBAeHbI 

M e c ~ o  npOBeAeHHR p a 6 0 ~  
Work Area 

li'ognucb agbtuHucmpaquu s g a ~ u i i  
Srgnature of Btirlding~ Adtrzi~i~trator 

A a ~ a  
Date 

XEHME 
EXHIBIT 

l7ognucb npegcmasumem ESCO 
Srgnatut e of E X  0 Representative 



Burns and Roe Enterprrses, Inc 
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WINDOW WEATHERIZATION INSPECTION FORM 
MHCIIEKUEIR PAEOT no YTE~IAEHMK) OKOH 

XEHBE 
EXHIBIT 

ESCO 

Da te /Aa~a 
Inspector Name/ 

I TOTAL INSPECTED I ACCEPTANCE 

BAHO HeT 

Correctwe Actions R e q u ~ r e d  

1 

2 

3 

4 

s 

6 

RMAR 

Wlnclow sashes proper fit and operatlon 
O K O H I ~ L I ~  paMbl npaBMAbHaR 1 ( TaHOBKa U 3KCnAyaTaIAUR 
Wlndow hardware proper operatlon and locking 
M e ~ a M u w c ~ u e  AeTdAM OKOII nPaBUAbHaR 3KCnAyaTaqUR 
u 3 a n u p a ~ ~ e  Ha ~ ~ M O K  

Glass 
C~elczo 
Clas5 properly mstalled 
npcl~M~b11aSl YCTaHOBKa rTeKOA 
LYeather s t r ~ p p ~ n g  properly ~nstalled 
~ ~ ~ ~ B u A L P I ~ S I  YCTaHOBKil Hat~eALlILlX peeK 
Extenor caulk~ng properly installed / BepHoe 
I31 IllOAHCHML? 38Va3KM Hil  RHf2 I l IHMX nOBePXHOCTRX 

follow up inspect~on/ 
P P ~ \  GTiiTbI MHCneUlQ4M 

A c c e p t a b l e / ~ p M ~ n ~ o  Unacceptable, He n p m n r o  

Signatures and Date /T[o~n~cM M AaTa 

RMAR 



Burns and Roe Enferpr~ses, lnc - De1wx-y Order #27 

DOOR WEATHERIZATION INSPECTION FORM 
kIHCIIEKLJH9 PMOT IIO YTEIIAEHHm A B E P E ~ ~  

ESCO 

Date /Aa~a  
Inspector Name/ 

XEHME 
EXHIBIT 

TOTAL INSPECTED I ACCEPTANCE 

Doors proper flt and operation 
A ~ e p u  npaBuAbHaR YCTaHOBKa M 3KCrvlyaT~MR 
Door hardware proper operation and locking 

Door weather stripping s ~ d e s  and top properly 
installed / Y C T ~ H O B K ~  HaqefiHux peeK 
npaBkiAhHaR YCTaHOBka Ha ~ O K O B ~ I X  CTOPOHaX U B 

BepXHeM q d C T P i  

Door bottom properly ~nsta'led / HMXHRR q a c n  - .  . 

ABepU flptI~UAb~a5l YCTaHOBKa 
Extenor cai~lking properlc' mstalled / 3 a ~ a 3 ~ a  
BHeLUHMX tIOBepXHOCTeM IIpaBAAbHOe BbInOAHeHMe 
p a 6 0 ~  
Interior caulk~ng properly installed / 3 a ~ a 3 ~ a  
BHYTPeHHMX IIOBepXHOCTeM IIpaBMAhHOe 
sunomewie  p a 6 0 ~  

J3POWHCrIEKTPO- Yes no 
BAHO Aa HeT 

Correctwe Actlons Required 

RMAR 

Follow up Inspection/ 
Pe3y~b~dTb1 HHCneKqMM 

A c c e p t a b l e / ~ p ~ ~ m o  Unacceplable/ He n p w n r o  

S~gnatures  and  D a t e / n o ~ n ~ t c ~  11 AaTa 

RMAR 



Burns and Roe Enterprises, Inc 
I C I  Dellvery Order #27 

NEW DOOR INSPECTION FORM 
MHCIIEK~MH YCTAHOBAEHH~IX H O B ~ I X  ABEPEI~ 

ESCO 

XEHEIE 
EXHIBIT 

1 TOTAL INSPECTED I ACCEPTANCE 

I ppepek npaswmian ycTaHoBKa u 3 ~ c m y a ~ a ~ u n  
2 1 Door panels proper construction / l l a ~ e m i  mepefi I 
1 I Door panels proper operat~on and f ~ t  / I ' I a ~ e m  

~POklHCI'IEKTPO- 
BAHO 

I KageCTEiO YCTaHOBKIl 

I AeTahu COOTBeTCTsYlO~HM BHA 

6 1 Door hardware proper ~nstallatlon / 

3 1 Glass proper size / C T ~ K A O  coome~c~syrorqur? 

4 

5 

IIPHEMKA 

I 
p a s ~ e p  
Glass proper ~nstallatlon / C T ~ K A O  npaBmmaR 
YCTaHOBKa 
Door hardware appropriate type / h[e~aMMsecKue 

Yes 
Aa 

I ~ ~ ~ T ~ M W R C K U ~  AeTahM IIpaBuAbHaFI YCTaHOBKa 

no 
HeT 

I 
npuefimearan o ~ ~ e n r t a  

TpeGyekfr~e AeACTBHR n0 HcnpaBAeHum HeAOAeAOK 
Corrective Act~ons Requ~red 

7 1 Door palnt acceptable finlsh / O ~ p a c ~ a  Asepu 

I 1 

9 

RMAR 

8 1 Exter~or caulkmg properly Installed / B H ~ U ~ H F I R  I 
CIpaBHaHOe BbIt'IOAHeHEle p a 6 0 ~  
Interlor caulklng properly Installed / 3 a ~ a 3 ~ a  
BHWeHHMX IlOBepXHOCTeM IlpaBMAbHOe 
~ o ~ i ~ j ~ r ~ e d b  e p26~-  

Follow up Inspection/ 
Pe3yhb~a~b1 MHClTeKqMM 

A c c ~ p t a b l e / n p ~ ~ ~ ' r ' o  Unacceptable/ He n p a ~ m o  

Signatures a n d  D a t e / n o ~ n ~ c r i  ri  AaTa 

RMAR 



Burns and Roe Enterprises, Inc 
Dellvery Order #27 

GREENHOUSE REPAIR INSPECTION FORM 
MHCIIEKLJMII OEi'bEMA PALOT, BbInOAHEHHbIX B OPAHXEPEE 

XEHME 
EXHIBIT 

ESCO 

Date/Aa~a 
Inspector Name/ 

Glass no broken or rnisslng glass / C ~ e ~ n o  HeT 
c n p a e e  OTC~TCTBHR HRM p a 3 6 ~ ~ o r o  c T e m  

Metal framework proper positlon to accept glass / 
Pa6o~h1 CBR3aHHbIe C VeTW9eCKUMH paMaMH 

Glass caulkmg properly Installed / 

Metal framework properly cleaned prior to 
caulking / Pa60ThI CBSi3aHHhIe C \.IeTMW?CKHMH 
PaVaMH COOTBeTCTBYIO~HRI 06pa30h1 BH9HWeHhl 
AO s a ~ r a s ~ c ~  

TOTAL INSPECTED 

IIPOMHCIIEKTPO 
BAHO 

Corrective Act~ons Requ~red 

ACCEPTANCE 
IIIPMEMKA 

RMAR 

Yes 
Aa 

Follow u p  Inspection/ 
Pe3y~bTaTb1 MHClIeKqHH 

Acceptable /npu~n~o Unacceptable/ He npu~m-0  

no 
HeT 

Signatures and D a t e / n o ~ n r r c ~  M AaTa 

RMAR 





Burns and Roe Enterprises, Inc. 
l l i  

DELIVERY ORDER 27 

Weather~zat~on Project 

COST PROPOSAL SHEET 

I No I Mater~als I U n ~ t  1 Pr~ce per unlt I Quant~ty I Total 

1 
2 
3 
4 
5 

I L 

1 Unexpected costs I Oh I / / + ?  
Grand total 1 /572/0 

I I I I 

Total for mater~als 
Salary 34 #Y I YO 

Total / 4  7 
Overhead costs I YO 

Total 
Transport I YO 

Total 
Profit I YO 

Total 
Taxes 1 YO 

Total 

Number ot Worler,  x N u ~ n h c r  of M a n  days 9 3 2 = In ia l  Number Works day< 43 2 
Total number weeks to complete lob  72 

V shaped flex~ble metal 
Acryllc latex 
Caulk 
Handles w ~ t h  loclrs 
Other f l ~s t l  

J 

3?2+ - 

7/03 

/ 3 9 ?  

Glass total rn' r ~ q u ~ r e d  zz.5$Y5 /~EF% 

m 
ltem 
ttem 
!tern 

4 

2 

/ 3 2 8  
'7 7.6. 

240 

u o y  . 

966 



Burns and Roe Enterprises, lnc. 
R 

DELIVERY ORDER 27 

IFB # 

Budding 

Weatherizat~on Project 

COST PROPOSAL SHEET 

Number o l  Worker, /O x Number of Man days 7 7 O  = Total Number Works day. ~,?e 
Total number weeks 10 complete job 7 9- 
G l ~ s s  total m' rtquired 2-25- P/V5 /CIZF~T 



Burns and Roe Enterprises, Inc. Dm 
DELIVERY ORDER 27 

Weather~zat~on Project 

COST PROPOSAL SHEET 

I No I Materials I Unlt 1 Prlce per unlt I Quant~ty 1 Total I 

- 

I 
2 
3 
4 

I 

Total 
Profit 1 YO 

Total for materials 

e 
f 

I: 
6 

V I ,  

- 

- 

N u m b e r  of Worker ,  / 6 x N u m h ~ r  of Man days 55c%= Total N u m b e r  Works days 555- 

V shaped tlexrble metal 
Acrylic htcx 
Caulk 
Hnndles w ~ t h  loclrs 
Other (11~0 

1 Unexpected costs 1 YO 

M~scellaneous nlnteri?ls 

1 I 

Total 
Taxes I % 

Total 
I 

/ k t 9  

~n 
ltem 
ltem 
item 

<b b 

J 

Grand total lq .022  

33.3 

2 k6Y 

&Jd 



Burns and Roe Enterprises, Inc. w 
DELIVERY ORDER 27 

EXHIBIT 

H 

Weatherrzat~on Project 

COST PROPOSAL SHEET 

Total No Mater~als  Price per unlt I Unlt I 
I 
2 
3 
4 
5 

I Quant~ty 

V shaped tlextble metal 
Acryl~c latex 
Caulk 
Handles wlth locks 
Other (Itst) 

q-0 @ 
3496  

9 d 3 r  

- ,  1 I 

k I 
- - - - - - - - -- I . . 

Total 
Transport I % 

6 

1 - 6  

I Taxes 

Total number weeks lo complete  oh 9 2 

m 
I tern 
ltem 
I tern 

M~scellaneous mnter~als I 
Total for mater~als 
Salary 437g I % 

Total $2 5 y  
Overhead costs I ?4, 

YO I 
- -. . I J Total 

Unexpected costs 

9 
2 

YO 1 13221 
Grand total 1 /3*5? 

/ ???/ 

299 

J 

US23 

57'9 



Burns and Roe Enterprises, inc. mm 
DELIVERY ORDER 27 

Weather~zat~on Project 

COST PROPOSAL SHEET 

I I Total 1 I 

Number of Worker, 1 0  x Numhs~ of Man days b ~ j  Lf= I n la l  Numher Work5 dayc 

. -.- 

Glass total rn' requ~red 27% 

Taxes I YO 
Total 

Unexpected costs I % 
Grand total 

1 g.53 
2 4 . 3 + /  

I - 



Burns and Roe Enterprises, Inc. 
UCII 

DELIVERY ORDER 27 

Weatherizat~on Project 

COST PROPOSAL SHEET 

I 
I j v snapea riexlme metal I 

I" 

2 1 A c w l ~ c  latex I item 
1 3 1 Caulk I ltem 
1 4 1 Handles with lochs I item 

I 5 1 Other (l~st) 

P r ~ c e  per unit Quant~ty Total 
- - 

6 
6 

Number of Worker\ /L x N u m h ~ r  of Man days q ifl = rota1 Number Works day. 77d 
Total number weeks to con~p le t e  job /o l /  7 

I I I 
M~scellaneous mater~als 

Total for materials 
Salary tl % G o  I YO 

Total p 

/ $ /  5-7 

7 d  

2-09? 

16 
2.2, 'wr 

Overhead costs I YO 
Total 

Transport 1 YO 
Total 

(-0 0 
4.3 80 

/O 73d , 

Profit YO 
Total 

Taxes I YO 
Total 

Unexpected costs I % 
Grand total 



Weatherrzat~on Project: 

COST PROPOSAL SHEET 

IFB # 5825 GF97 181 D027-101 

Bu~ldtng WEATHERIZATION OF WINDOWS AND DOORS 
AT THE YEREVAN o'#P~WA"GE'~CIICDIN& - 
COMPLEX 

Profit I % $ 
Total -$ 

Taxes I /0 $ 
Total $ 

Unexpected costs I /o $ 
Grand Total $A 

Number of Workers x Number of Man days 35 = Total Number Works days 210 

Total number weeks to complete job L 

Glass total m2 requ~red 618 

Caucasus Enorgy Sorvicos Company U d  (CESCO) 



Shoot 1 

E C O T O N E  D a u g h t e r  E n t e r p r t s e  of ECOTEAM Publ~c O r g a n l z a t l o n  

P r o j e c t  D ~ r e c t o r  Artashes S a r k r s s ~ a n  D ~ r e c t o r  of E C O T O N E  C h a ~ r r n  
22 b_Cp 9 7  - 

W e a t h e r l z a t ~ o n  Project 

COST PROPOSAL SHEET 

IFB U 5825 GF97 181 

@-$!pFWsqTC ~W+TVW%KWWY 
&Orohanage Blda Comwlex,l:, 

No I Mater~als J u n ~ t  1 
1 l ~ l l ~ c o n ~ z  acrtllc latex (Rod Dev~l) I Item 1 

I - Prlce per U n ~ t  S Quanl~ty 1 Total 
480 

S l t l r y  ,315 ~l day 

SL~~IOIJI 
Tra~ispor l  expenses 

(Sublola1 
Wire l lo t lsr  1 c l  preparit  exp 
Sublolal 
Overheads costs 
Subtotal 
Taxes (Pens~ori fund and lnsurance and Insurance from salary 
lncome tax o f  workers salary off expenses and prep of cost es l~mate  
Subtotal 
Prof~t  
Subtotal 
Unexpected costs 

7 

3 
4 

5 
6 
7 

8 
9 
1 0  
1 I 

12 
13 
1 J 

15 
16 
17 

19 
20 
7 1 

- 

!-- \ 
Total 

t- 

I I J 
NU nbcrs 01 workcrb 7 X Numbers of days 45 Num of Mans days 315 

Handles with locks 

Wood str~p lo  IIX glass 
Anglc to 11u Ihc leal 

JLI of bolt:, lo IIX loafb to oach 0th 
Wood smp lor lncrease 

Neal:, 

Emuls~on 
Door handlc 
Washcr D=Sn?m 
Spongc lubcd 111 a~r cond~t~on~ng) 
Electr~c planc 
Tho loo1 to apply the caulk 
Haliirnct 

Punch 
Cutter (Shcar I 

Abraslvo papcr 
Wood chlsel 
Pol~shmg masnme 
M~scclaneous malenals 
To t i l  lor ~na te r l i l s  

Tot31 ILI 1 Uc of w c c h  to o nptole job 

211 rolv  a tr r c ~ u  ICCI 

~ t e m  

m 
llem 

Itom 
m 

kg 
can 
ltem 

kg 
llorn 
ttem 
ltem 
ltem 
llem 
ltems 

m 
set 

item 

Page 1 



Weather~zat~on Project 

COST PROPOSAL SHEET 

I '23037 - 

Unrt I Prrcc per u n ~ t  Total 

I I otal for materials 
Silarv I O A  

Total 
Overhead costs I 

Total 
TI arisport 

Total 
Profit 

1 1 Total , . 

I s a t n r y  9 y t - c  f L T  Taxes I 
Total 

IJn~xpected costs 
Grind total 1 



Prepared by 911 6/97 Page 1 

1 Glasses sq m 
2 V shaped flex~ble metal m 
3 Sponge m 

10 1 T~mber for drem )cub ml 
11 I Jolnts for doors and wmd I Item 1 

I Total for mater~als 2 

I Total 
Transport I - 

I I 

Total 
Prof~t I 6 

Overhead costs 

1 Total 
Taxes I ' 6  

o 

Total 
Unexpected costs I .b 

Grand total 1 

Workforce 8 workers 
Repa~r period withm 2 months after slgnlng the contract 

Comp~led by the charman of the SOL LTD Azat Sakanlan 

Page 1 

BEST AVAILABLE COPY 



== Burns and Roe Enterprises,Inc. mm 
DELIVERY ORDER 27 / H I  

Weather~zat~on Project 

COST PROPOSAL SHEET 

3 I I I 
M I S C L ~ ~  IIILOLI\ 111 IILI I I I \  

- l oral tor rnater~als 
A - Silary %I - - 

- -- Total 

! - Ovcrheid costs I ?4 

BEST AVAiLABLE COP J 

0 

- 

Total 
I 

L TI ansport I YO 

I 

Total 
Profit YO 

Total 
_C? OM S q  V C ~ X - ~  $ fi20f. Taxes YO 

J I Total 
U ~ i ~ x p e c r e d  costs 1 % 

Cr ~ n d  total 



Weather~zat~on Project 

COST PROPOSAL SHEET 

Caulk I ptece I $ 
Handles wlth locks I set 1 $ 

Mater~als Un~t  Pr~ce per umt 
Root shaped flex~ble metal m 
V shaped flexible metal m 
Acryllc latex piece $ . 

nalls 
bolts 

lece 
weather~zlng spunge 
valves 1 p~ece I $ 

Quantity 
85 

1883 5 
95 

bumpers I  plece I $ 
pour I m I $  

Total 

.- 

I 

J 
k 

I Total for mater~als 
Salary I 

I 
m 
n 
o 

I Total 
Overhead costs I 

handles 
sandpaper 
hlnges 

Total 
Transport 1 

Total 

plywood 1 cm 
plywood 0 5 cm 
board 4crn 
glue 

I 
. - 

! Profit I 

piece 
m2 

piece 

, kg 

Total 
Taxes I 

Total 

$ 
$ 
$ 

m2 
m2 
m2 

I 1 Unexpected costs I 
Grand Total I 

$ 

Number of Workers -6- x Number of Man days 35 = Total Number Works days 210 

Total number weeks to complete job -7- 

Glass total m2 requ~red 525 

37- 

$ 
$ 
$ 

Caucasus Energy Serv~ces Company, Ltd (CESCO) 

14 
18 
32 



ECOTONE D a u g h t e r  Enterprtse of ct-nrcnRa - ' . - 
P r o j e c t  D l r e c t o r  Artashes S n r k ~ = = n =  ONE Chatrman 

COST PROPOSAL SHEET 

- - -  ,. .-C. - -v. . ,  ,,ern 
H;I l d l ~ s  w1tI1 loch- ", 1 

Proftl 

sub rot^^ 
Unexpected COSIS  

Page I 



Burns and Roe Enterprises, Inc. 
EXHIBIT r l  

DCLIVLKY ORDER 27 I H I  

Weather~za t~on  Project 

COST PROPOSAL SHEET 

No I M i k r l  II\ I U n ~ t  I Prrce per u n ~ t  I Quant~ty I Total - I 

L 
(> 

--- 

Overhcad costs I 
I Total 

I I 
MISCLII?IILOLIF 11171e11111i 

Total for mater~als 
Salary 

Transport I 
- I Total t 

% 

I . ~- - 
- Profit 

I Total 

I Total I 

-- I I . - 
Grand total b 

I . 

U u r n h ~ r  of ~ o r - k e n  7 @ x N u m b e l  of Man days Y 0 = Total Number Works dayc Y8 
1 un l  n u m b e r  w e e k s  to c o n l p l e l e  ,oh 3 

- 
I 
- 

S Q ~ W ~ ,  P r  f t Taxes YO 
Total 

l l t~cx~xcted costs I O/O 



Prepared by 911 6/97 Page 1 

Glasses 
2 1 V shaped flexrble metal I rn I 
3 Sponge m 
4 Acrylrc latex(300g 1 item) Item 
5 Glass glue(300g-1 rtem) Item 

1 6  1 Handles w~th locks I ttem I 1 500 

10 T~mber for drem cub rn 1 5  

C Overhead costs 1 

11 

Total 
Transport I 

Jornts for doors and wind 1 ltern I I 100 
Total for rnaterrals 
Salary 

i i Total 
Prof~t 1 

i 1 

1 ! Taxes L 
Unexpected costs L 

Grand total 

Workforce 8 workers 
Reparr perlod wrthrn 2 months after srgnrng the contract 

Comprled by the charrman of the SOL LTD Azat Sakan~an 

Page 1 



mm Burns and Roe Enterprises, Inc. Err 
DELIVER Y ORDER 27 

Weather~zat~on Project 

COST PROPOSAL SHEET 

N 0 I U n ~ t  I Prwe per unrt Tota l  1 

Numbtr (11 Wo[l\ct, 10 x Number of Man days 5 6  = fotal Number Works days .T6 0 

- 
0 

i 

I I I 
MILCLI I  I I I C O L I ~  111 I I C I  I 115 

- - - Total for rnater~als 
- Salnry I YO 

Total 

- Overheld costs I YO 
-- Total 

- 

- TI ansport 1 O h  

Total 
Profit 1 % 

Total 

.-l- =Qcv.r, .r p-k, t I axes I % 
U Total 

IJ~i~kpected costs O/u 
C r n r ~ d  total t I 



Weather~zation Project 

COST PROPOSAL SHEET 

IFB # 5825-GF97-183 D027-103 

Bulldl 

t I Unexpected costs 
Grand Total 

Number of Workers 6 x Number of Man days 35 = Total Number Works days 210 

Total number weeks to complete job L 

Glass total m2 requ~red 435 

Caucasus Energy Services Company, U d  (CESCO) gr 



ECOTONE D a u g h t e r  E n t e r p r ~ s e  o f  ECOTEAM Publlc O r g a n ~ z a t ~ o n  

P r o ~ e c t  D ~ r e c t o r  A r t a s h e s  S a r k ~ s s ~ a n  D~rector of ECOTONE C h a ~ r m a n  
'7 ,cp 97 - -- - - - - 

W e a t h e r c z a t ~ o n  P r o j e c t  

COST PROPOSAL SHEET 

IFB I t  5825 GF97 183 

No Mater~als 

/ I ISIIICO~IZ a c d ~ c  latex (Red Dewl) 
Handles wllh locks 

Wood slrtp to fix c~l ibs 
Angle lo f ~ x  Ihc leal 

Sel of boll5 to f ~ x  leafs l o  each olh 
Wood strlp for lncrcase 

Neals 
Eiiruls~on 
Do01 h l n d k  

Wsbhcr D=51n1n 
Sponge (used I r i  i t r  condlt~oning) 
Elcctr~c phnc 
The tool to apply llrc caulk 
H ~ ~ I I ~ L I  
IJll~l'I~ 

Lul lc l  (ShcJrd) 
Abrislve paper 
Wood ChlbCl 
Polt,hlng fnashlnc 

I 
I I -- - -  

-- - 
I - - Total 

VAT 
Grand t o l i l  -- I- I 

N n b ~  of work~r  7 X Numbers of days 45 Num of Mans days 315 

j ~ - t l i r ~  (3151nansdayb x 

Page 1 

1 

I 
I 

I 
I 

i 

S t ~ b t o r ~ l  
Tr inspor t  expenhes 
St b l o l ~ l  
Wirehousc 11id ~ ~ e p i r a l  exp 
Sub to l~ I  
Over l ie ids coslb 
Subloti1 
T ixes  ( P e ~ ~ s l o r ?  lur id i n d  liisrrrance II ~ n s u r i n c e  from s i l i r y  
I l lcot l ie I i x  o l  w I kers s i l i r y  off expenses s l id  orep of cost e s l ~ f i l i l e  
Subtol i l  
P lo l l l  
Sub tu t~ I  
Unexpected costs 



( EXHIBIT \ 

Weather~zat~on Project 

COST PROPOSAL SHEET 

N o  I M I ~ C I  I l l c  U n ~ t  Price pcr untt I Quant~ty  ( Total  I 

I 

I %Ivy  Oh 
Total I 

O v ~ r h c ? d  costs I 
I Total 

TI ?nsport 
Total 

Profit 
Total 

Taxes 
Total 

I J ~ ~ c x ~ ~ t c t c d  costs I -- I 

--.- Cr ind total 

BEST AVAILABLE COPY 



Prepared by 9/l 6/97 Page 1 

Ne~ls 100 I 
8 1 Tlrn ber planks I m l  3000 
9 1 Ruber gasket 1 kg I 50 I 
10 1 Trmber for drem Icubml 1 5  
11 I Jptnts for do& and wmd 1 rtem I 1 00 I 

I Total for materials 
Salary I 

I Total 
1 Overhead costs I 

Total 
Transport I' 

Total 

Total 
Taxes 1 

Total -- 

Unexpected costs L 
Grand total 

Workforce 8 workers 
Repair period wrthm 2 months after signing the contract 

Cornp~led by the chairman of the SOL LTD Azat Sakanian 

/.y, L A  c Y  f /I 5 4 L A $  c. J &+c.d - 
l j / , L % - f  Zi,.trI  a + J P ~ 4 f  - 

( I 

Confidentral 

REST AVAiL.4Bl.E COPY 



Burns and Roe Enterprises, Inc. 
/ ) I  / 11 1  /\ 1 0 1 ~ ~ ~ 1  It 27 

Weathenzat~on Project 

COST PROPOSAL SHEET 



Burns and Roe Fnte 
DCLIYEK Y ORDER 27 

EXHIUIT 61 
Weatherizat~on Project 

COST PROPOSAL SHEET 

1 No  I M ~ t c r i  11s I Unit I P r ~ c e  per unit I Quant~ty ( Total I 

3 1 C?ulh 1 ttem I I 
4 I Handles wl lh lochs I item 336 t 
I 
7 - 

- - - -- - -- - - - - - - 

Total 
1'1-0 fit 1 YO 

Total 

V d i -~pcd tlcxible ~ne t? l  
Acrylic I?tcx 

5 
0 

- ~. 

7 ?xes I YO 

Total 
l l rr~xpected costs I - YO 

Grand total 

I I 
MISCLIISIILOLIS m?terr I I ~  

Total for mater~als 

I - - Salnry O h  

-- Total 

m i t e h  
item 

Overhead costs I "J 
Total 

I I I ansoort I ~ / o  

/ago 
44'0 

1 



Weather~zat~on Project 

COST PROPOSAL SHEET 

IFB # 5825-GF97-184 0027-1 04 

Number of Workers -6- x Number of Man days 35 = Total Number Works days 210 

Total number weeks to complete job 1_ 

Glass total rn2 required 375 

Transport I % 
Total 

Profit I % 
Total 

Taxes I % 
Total 

Unexpected costs I % 
Grand Total 

Caucasus Energy Services Company U d  (CESCO) 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 



E C O T O N E  D a u g h t e r  Enterpr~se of E C O T E A M  Publlc Organ~zation 
P r o l e c t  D ~ r e c t o r  A r t a s h e s  S a r k ~ s s i a n  D l r e c t o r  of E C O T O N E  C h a ~ r m a n  

'7 ~ C P  2 7  - 

W e a t h e r i z a t ~ o n  Project 

C O S T  PROPOSAL SHEET 

Handlcb wllh lock., 
Wood Irlp lo f ~ k  g1 I , 
Anglt to f ~ x  t l i ~  I c i l  

Sct ol bolls lo f i x  I L ~ S  to each 0th 

Wood blrrp lor ~ r i c r c ~ s o  
Neals 

Emuls~on 
Door hJndlC 
Wwher D=Sinn> 
Spongc (irscd n I I cond~lion~ng) 
Elccrr~c p l i ~ i c  
Thc loo1 lo apply lllc caulk 
Hlmlncr  
Punch 

Cutter (Shcar4) 
Abraswe paper 
Wood ch~scl  
Pollhhlng rnashmc 

lnlt  
Item 
stem 

m 

Item 

Item 

m 

kg 
can 
Item 

kg 
l lem 
Ifem 
Item 
Item 
Item 

Items 
m 
set 

ern 

P r ~ c e  per U_nlr P 

--- I-- G r i n d  -- total 
I -- I 
N l n b ~  o lwokc r  X Numbers of days 40 Num of Mans days 280 

6 5 weeks 

Payc I 

BEST AVAILABLE COPY 



~~ Burns and Roe Enterprises, Inc. 
mFC 

DELIVERY ORDER 27 

EXHIBIT n 
Weather~zat~on Project 

COST PROPOSAL SHEET 

N o  

\11iry I YO 

Total 
O v e ~  hcid costs I 

Totnl 

--- 
- (> 
- -- 

- 

Transport Oh 
Total - 

Profit 1 oh 
i 

M rtcrl II\ 

1 I I 
Mtsccll~ncour ~n IILI I 115 

lot21 for materials 

IJ~lcapected costs % . - 
Grand total 

U n ~ t  I Pr~ce per unlt ( Quant~ty 1 Total  
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ORS 

Handles with locks 500 1 
Neris I kg I 1 00 

8 1 T~mber planks I rn 2600 t - -- 
9 .'Ruber gasket kg 50 
10 Timber for drem cub m 1 5  
11 Jornts for doors and wind ~tem 1 00 

Total for mater~als 

I I Salary 1 
Total 

Overhead costs I 
Tntal 

I Transport 1 

I / Total 
Taxes 1 

Total 
Unexpected costs 1 I 

Grand total 

Workforce - 8 workers 
Repa~r period w~thm 2 months after slgnlng the contract 

Complied by the charrrnan of the SOL LTD Azat Sakan~an 

, 4 cL, CJ I/ fL@jufi~ 
h . r - c Z {  , &/)C 



mm Burns and Roe Enterprises, Inc. J mrr 

Weathenzatlon Project 

COST PROPOSAL SHEET 



Burns and Roe Enterprises, Inc. mm EXHIBIT n 
DELIVERY ORDER 27 IHI 

Weather~zat~on Project 

COST PROPOSAL SHEET 

B u ~ l d ~ n g  Wang 

N u l n b ~ ~  0 1  W o r L t ~ ,  /O x Numb', of Man days 44 = rota1 Number Works days q ? ~  

N o  

1 
2 
5 
4 

5 I Other ( l~st)  I 
336 

Quantity 

$43 0 
2 14 

Prrce per u n ~ t  M ttcrl 11s 

V shnp~d I ~ L \ I ~ I L  cnct 1 1  
ALI ylcc I I ( L ~  

C?uI)\ 

Total I 
1 1 - 

U n ~ t  

" IIC, 
~tem 
ctem 

Hmdles w r h  lock:, ~tem I 



Weather~zat~on Project 

COST PROPOSAL SHEET 

** 
IFB # *T 

" 

1 Total for rnater~als 
Salary I 

I Total 
Overhead costs I 

Transport 
Total 

Profit 1 
Total 

I I Taxes I 
Total 

I Unexpected costs 
Grand Total - -- 

Number of Workers 6 x Number of Man days 2 = Total Number Works days 210 

Total number weeks to complete job L 

Glass total m2 requ~red 243 2 

Caucasus Energy Servlces Company, l-td (CESCO) 



COST PROPOSAL SHEET 

E C O T O N E  O a u g h t e r  Enterprise o f  E C O T E A M  Publlc Organlratlon 
P r o j e c t  D ~ r e c t o r  A r t a s h e s  Sarklsslan Dlrector o f  E C O T O N E  C h a l r m a n  o 
27 5-cp 2 - 

I 

7 

J 
J 

I 

8 
9 
10 
I I 
I-' 

13 
13 

15 

16 
I 
I I 

' 0  

Hnndlc wl lh lock 

Wood >tr!r, l o  IIX glasb 

Anglc lo 11% l h ~  lc  11 

oI IxMl l o  11% I 11, to C J L ~  ot t  
W iod 1111) lot t i ,   is^ 

Nr 11 

Enruls o i 

Do01 handle 
Waaher D=Srnm 

Spongc (used in 1 1 1  condmonmg) 
Electr~c planc 
The loo1 l o  ipp ly  Ihe caulk 
Hamrncr 

Punch 
Cullcr (Shears) 
A b r i  vc p i p c ~  
w o o d  c n  .I 

Pol~ahlng rn ishmc 

I n ~ t  
ttem 
Item 

m 
Itom 
I lOI l ,  

m 

kg 
can 
Itern 

k g  
I tem 
Item 
Item 
Item 

stem 

Items 
m 
&I 

em 

P r ~ c e  per  Urut S Quant11 Total  '71 
480 

4 I 

10 
100 

3 
25 

1 

) 5 11 11y I IJu > 1 d l y -  
d Dl01 l i  

Tr ~ i r s p o ~ t  expenses 
St blolal 
W l r e t l o ~ l  r i r t c l  p repara l  e x p  
SubloldI 
Overl ieads cos lb  
Sublotal 

T i x e s  (Pens on IL rrd and  Insurance and  Insurance f r om salary 
l l rco r1e t i *  of  walkers salary off expenses a n d  p rep  of cost  es t lmale  
St orolal 
P r o l ~ l  
Sub lo l i l  
U l ie rvectec l  cob1 

Total  - 
VAT 

I - - _  _ I 
)\i 1111) UI W O I ~ C  7 X Numbers of day5 50 Nurn of Mans days 351 

8 wccks 

Page 1 



Burns and Roe Enterprises, Inc. mfK 
DELIVERY ORDER 27 

EXHIBIT 

Weather~zatron Project 
- 

COST PROPOSAL SHEET 

[ N o  I M d t c r l l i ~  I U n ~ t  1 Pr~ce per unit I Quanttty 1 Total 1 
I I I J 

I ( v shipcd f l c \ ~ b l ~  1ncr11 111 S 3 0 0  - 
3 - 1 Acryl~c l i lcx I tlem 98 0 
3 I C ~ u l b  I ltem I 
4 I Handles wrlli lochs I ttem 
5 1 Other (1st )  1 I 

I Overhead costs 1 
Total 

0 

I Transport I % 
Total I 

M ~ s c ~ l l ~ n c o t ~ s  IIIIICI 1-11s 1 I I 
Total for mater~als 
Sdnry I 0/. 

I Total 1 

1 Total 

Taxes I - Y o  
Total 

l J ~ r ~ x v ~ c t e d  costs 1 YO 
Grand total 1, 

, 7 3 1  number weeks to con~plcrc lob 9 
t o o l  m lcc lu~red 3 2 0 
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nln 1 Materials ) Unlt 1 Quantlty ) Prlce per unit 1 Total 
1 I Glasses sq rn 250 I -- 

Total for rnater~als 
Salary [ 

+ Total 
Overhead costs I 

Total 
I 

Transport I 
Total 

Prof~t I 
Total 

Taxes - -- 
Total 

Unexpected costs 
Grand total - 

/ 
Workforce 8 workers 
Repa~r per~od wlthm 2 months after signing the contract 



Em Burns and Roe Enterprises, Inc. 
l T  EXHIBIT 

Weather~zatron Project 

COST PROPOSAL SHEET 

I 1 I I 

- - - rota1 for rnater~als 

I - Sallry % 
Total 

_ I  Overhmd costs I 
I Total 
1 

- ~~ I 
TI insoort I % 

t Total 
Profit I  % 

I Total 

Ut ln~ tx r  of Wo, Ltr  < 0 x Numb', of Man days & = Total N u r n b ~ r  Works day< 6 00 

1 r> t? l  number weeks to L O ~ ~ ~ I L L L  job / 0 

@ 
Taxes I YO 

Total 
1J11~xpecled costs YO 

Crqnd total 



Weatherizat~on Project: 

COST PROPOSAL SHEET 

IFB # 5825-GF97-187 D027-107 

I I Salary I 
Total 

Overhead costs I 
Tntal 

I I . 
Transport I 1 

Total for materials 

Quantity - - -  
985 
100 

Price per unit 
$ 
$ 

No 
1 
2 

I I Total 
Profit I 

Total 

I Total 
Taxes I 

Materials 
Caulk 
Sandpaper 

I I Total 

Unit 
plece 
m2 

I I Unexpected costs 1 
Grand Total 

Number of Workers 2 x Number of Man days 2 = Total Number Works days 480 

Total number weeks to complete job -8- 

Glass total m2 requlred 1200 



Burns and Roe Enterprises, Inc. mm 
D E l  / I  ER Y O R D E R  27 

EXHIBIT 1H1 
Weather~zat~on Project 

COST PROPOSAL SHEET 

1 I C I U I ~  I item I 
J I t l n n d l e ~  wllh lochs I ttem I 

No 

4 1 Other (list) I I I I 

M 1tcr1 Prtcc per u n ~ t  Q u a n t ~ t y  I Total I U n ~ t  

-- I 

q11-w~ 
I Total 

I I 

I - .- 

Ovel he3d costs I YO I 

Profit 
Total 

Total 

-- 1 axes I 
Total 

1 J n ~ x n ~ c t e d  costs I YO 

1 I ~nsport  % 
Total 

- 
Grand total 
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nln 1 Mater~als I Un~t  1 Quant~ty 1 Pr~ce per unit 1 Total 
1 [ Glasses / 4 ~ & )  I sq m I 1200 

Acryl~c latex I s q m /  1200 
Total 

4 1 Workforce 
Total 

I 1 
- -  

Overhead costsC , 

Transport I 

I I Taxes 
Tntal 

Workforce 20 workers 
Reparr perrod wrth~n 2 months after srgnrng the contract 

Comp~led by the cha~rman of the SOL LTD 

Page 1 



Burns and Roe Enterprises, Inc. mlll 
DELIVERY ORDER 27 

Weather~zat~on Project 

COST PROPOSAL SHEET 

- 

- 
- - Silnry I oh 

Total 

U n ~ t  Pr~ce  per u n ~ t  1 Quant~ty I Total I N o  

e 
I 

-4 

( -- 

Overhead costs I YO 
Total 

1 M q l c r ~  113 

I 

MI\CCII-IIILOIIC 1 1 1  I I C I  I \ I \  

I I axes I YO 
Total 

I 

t I 
. - .- 

1 U ~ i ~ ~ o e c t e d  costs I 

l olal for mater~als 

J. i 1 
. . .... 

1 ransport I % 

Grand total 1 -- 

t 

Total 
Profit I YO 

Total 





TECHNICAL EVALUATION OF ESCO BIDS, IFB's #101-105 and 107 

Performed by David Anderson for Glenn Flck 
September 24 and 25 1997 

Methodology 

1 I prepared my own estimates 
2 Glenn provided me wlth copies of unpnced bids 
3 A I charted the brds 101-105 on quant~tres listed for 
Weather-stnpping 
Caulk 
Handles with locks 
Additional matenals 
Mandays 
Glass 
Work schedule, works plan and labor source 

b I charted IFB's # 107 on the quantrt~es listed for 
Caulk 
Additional matenal 
Mandays 
Glass 
Work schedule works plan and labor source 

4 Usmg a scoring system of 0 to 5 1 scored each category I~sted above If the bid amount 
was with~n 10% of my est~mate it scored a 5 wrthrn 20% ~t scored a 4 withm 30% it 
scored a 3 w~thin 40% it scored a 2 withm 50% it scored a 1 The schedule, plan and 
labor sect~on score went from 0 to 3 The additional material and handle categories were 
drscounted from the sconng by 50% of the onginal score to reflect the importance of 
these two categories related to the others Than the final score was tabulated for each 
ESCO for each brd submitted 

5 I am recommendmg a minrmurn score of 17 be requ~red to cons~der a brd technically 
acceptable for IFB s 101 105 and a score of 15 for IFB #I07 

6 Only two companies scored 17 or above on #s 101 - 105 and are techn~cally acceptable 
as IS Mrcroclima and UN Only one company scored a 15 on #lo7 SOL The 
remamder of this report will review each IFB and offer suggestrons for makmg other 
bidders technically acceptable 

#I01 Orphanage Wmg A 

1 ECOteam- ~f they reduce therr wls est~mate to wrthin 10% of 1728 meters and submlt 
acceptable schedule plan and labor (SPL) they will have a score of 23 5 
(Note All o f  ECOTEAMs glass bids were hrgh by a factor o f  10-for scormg purposes I 
reduced t h ~ s  amount by Inserting a decimal pomt after the last 0-this brought therr 
estimates close to mrne-this wrll need to be ver~fied wrth ECOTEAM ) 

2 SOL -Add~ng the quant~ty of 376 tubes of caulk (my cost estlmate of $1 504) and an 
acceptable SPL thetr score wtll be 21 5 



#I02  Orphanage Wtng B 

1 CESCO- Adding the quantity of 240 tubes of caulk (($960) reducmg the glass to within 
10% of 248 sm and acceptable SPL score 19 5 

2 ECOTEAM- addmg quantity caulk 195 ($780) acceptable SPL score 17 5 

3 SOL- addmg caulk 380 ($1 520) acceptable SPL score 21 

#I03 Elderly Wmg A 

1 CESCO-addmg caulk 357 ($1,428), reducing glass to within 10% of 220 acceptable SPL 
score 20 5 

2 ECOTEAM-reducing wls to within 10% of 1998 m adding caulk 186 ($744) reducing 
glass to with 10% of 220 acceptable SPL, score 21 5 

3 SOL- reducing wls to with~n 10% of 1998 adding caulk 436 ($1 744) reducing glass to 
within 10°h of 220 m acceptable SPL, score 25 

4 TSAIG- reducing wfs to within 10% of 1998 adding caulk 366 ($1,464) reducmg glass to 
wrthm 10% of 220 sm acceptable SPL, score 25 

# I04  Elderly Wing B 

1 CESCO- adding caulk 337 ($1 348) reducing glass to w~thin 10% of 220 acceptable 
SPL score 20 5 

2 ECOTEAM-reducing wls to withrn 10% of 1791 reducmg glass to withm 10% of 220 
acceptable SPL score 20 5 

3 SOL adding caulk 377 ($1 508) acceptable SPL score 21 5 

4 TSAIG- reducmg wls to within 1 f 1791 addmg caulk 347 ($1 388) reducing glass to 
within 10% of 220 acceptable 

#I 05 Charentsevan 

1 CESCO-increasing wls to withln 10% of 2808 addmg caulk 751 ($3 004) acceptable 
SPL score 20 

2 ECOTEAM reducing wls to withm 10% of 2808 addmg caulk 360 ($1 440) reducmg 
glass to within 10% of 275 acceptable SPL score 21 5 

2 SOL addmg caulk 701 ($2 804) acceptable SPL score 23 

#I07 Elderly Greenhouse 

1 CESCO- adding caulk235 ($940) addmg suffiuent man days acceptable SPL score 19 

2 Microcl~ma-adding caulk 220 ($880) sufficient man days score 17 

3 UN-addmg sufficient man days score 17 



Techmcal Esllmate 
CESCO 
EcoTeam 
M~croCl~ma 
SOL 
UM 

IFB #I01 Cornpan) 
Orphanage A 

IF8 #lo2 Compan 
Orphanage B 

Caulk Calcul S Handles Calcui S addd Mandays Calcul S 
mater 

weath Calcula Scorc 
stnp Q 

Glass Calcul S 

248 
525 -112 0 
200 0 194 4 
250 -0 01 5 
240 0 032 5 
230 0 073 5 - - 

Caulk Calcul S 

mqG-1 
Labor source 

Cornbmed 
Score 

Handles Calcul S 

Technical Est~rnate 
CESCO 
EcoTeam 
M~croCl~rna 
SOL 
UM 

- IFB #I 03 Cornpan 
Elderiy A 

addrt 
mater 

Caulk Calcul S IHandles Calcul S laddd IMandays Calcul S Glass Calcul S 

220 
435 -0 98 0 
300 -0 36 2 
250 -014 4 
300 -0 36 2 
500 -1 27 0 
250 -0 14 4 - 

Mandays Calcul S 

Sched plan 
Lab Source 

C 
G 
2 
C 
0 

Technical Estimate 
CESCO 
EcoTeam 
M~croCbma 
SOL 
TSAlG 
UN 

Glass Calcul S sched plan 
labor source 



IF6 #I04 Cornpan) weath Calcula ~ c o r d ~ a u l k  Calcul S Handles Calcul S addlt 
Elderly B stnp 8 mater 

Technical Estimate 
CESCO 
EcoTearn 
MlmClma 
SOL 
TSAlG 
UN 

Techn~cal Est~mate 
CESCO 
EcoTeam 
MlcroCllma 
SOL 
UN 

IF6 #I05 Cornpan) 
Charentsavan 

7 

addlt 
mater 

5 
5 
1 
5 
4 

weath Calcula S 
stnp Q 

Mandays Calcul S 

Mandays Calcul S Glass Calcul S 

Glass Calcul S 

Sched plan 
Lab Source 

Caulk Calcul S Sched plan 
Lab Source 

0 
0 
2 
0 
2 

Handles Calarl S 

categories we~ghted at 0 5 for Comblned Score 



IFB #I07 Company 
GreenHouse 

Technical Est~mate 
CESCO 
MlcroChma 
SOL 
UN 

c Mocument\techest xls 
Sept 24'97 

Caulk Calcul S I Combtned 
Score 

add~t 
mater 

Mandays Calcul S Glass Calcul S 

I 
Sched plan 
Lab Source 



b In order for RMA to continue wth the ESCO Development Project, an adequately h d e d  
contract wth Burns and Roe needs to be finallzed and signed The project's schedule and 
successhl completion 1s jeopardized wthout the contract in place 

c The sole-source contract for the subcontractor needs a permanent arrangement Mr 
Tuckhorn has institued mtenm arrangements to keep activlt~es movlng for now Gwen the 
llrmted amount of expatnate hndmg, it is crucial to the success of the project that the 
subcontractor be in place and able to plan (along wth RMA) the actlwties for the 
completion of the contract 

As Mr Tuckhorn discussed in the meeting wth Mr Anderson and Dr Srmth, the 
subcontracting of ESCO Development Program work activltles could delay the work Mr 
Tuckhorn stated that if the subcontracts are under $25,000, only Burns and Roe 
authorization is requlred Contracts over ths amount would also require 
USAIDIContracts approval Gwen ths information, ~t is recommended to keep the 
subcontacts under $25,000 The rewsed work schedule allows two weeks for Bums and 
Roe approval and issuance of the subcontracts 

c A revlsed Work Schedule is included as an attachment to thls report 
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Attachment - Rev~sed Work Schedule 



ESCO Development Program - Armenia 

19 Award Contrwla 0112187 OW2m7 

20 Reaearch lood manulactumrs W1 0197 OUW7 

21 lnrtallatlon work W O ~ T  llllU07 

22 P m p m  dmfl Waatherketlon ProJeots Cornphtbn Report 11H7/07 11116/07 

23 P m p m  flnal Weath.rlmlon Pmjreta Complrtbn Repat 03/17/08 Wml/08 

24 Subteak D Monltorlng, Evaluatlon and DlrremlnaHon of Rerults 01120/97 01l2W97 

26 Gather bnellne data 01127197 WOllOl C 
26 

27 

28 

29 

Monnor program (wlnlrr01) 

Evaluate the rraultr 

Conduet workahop 

Pmpare Rerun* Ana lyd  Reporl 

11/47/07 

02/16/98 

09/16/98 

03/16/98 

W l  W8 

WYOd 

04/01/08 

OW2W08 
1 
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