P - L (e (
TS SRR ;
RMA/ROM-IP-01

COMPONENT #1: INDUSTRY PROFILE REPORT - ROMARNIA

DECEMBER 1991

U.S. EMERGENCY ENERGY PROGRAM
FOR EASTERN AND CENTRAL EUROPE

(USAID Project #: 180-0015)
(USAID Contract #: EUR-G015-C-00-1006-00)

Resource Management Associates of Madison, Inc.
Madison, Wisconsin, U.S.A.



Pa -ABL- ) ¢

RMA/ROM-|P-01

COMPONENT #1: INDUSTRY PROFILE REPORT - ROMANIA

DECEMBER 1991

U.S. EMERGENCY ENERGY PROGRAM
FOR EASTERN AND CEMTRAL EUROPE

(USAID Project #: 180-0015)
(USAID Contract #: EUR-0015-C-00-1006-00)

Resource Management Assoclates of Madison, Inc.
520 University Avenue, Suite 300, Madisun, W1, 53703, U.S.A., Telephone: f6(.8) 283-2830 Facsimile: (608) 283-2881 Telex; 469 453



PREFACE

This is 2 working document published informally by Resource Management Associates of
Madison, Inc. (RMA). To present the results of the project with the least possible delay,
this trip report lias not been prepared in accordance with the procedures appropriate to our
formally printed documents. The report has received only light review, in the interest of
timeliness.

This work is being carried out within the framework of the U.S., Emergency Energy Program
for Eastern and Central Europe under an RMA contract with the U.S. Agency for
International Development.
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i. Program Description

The Industrial Energy Efficiency Component of the Eastern Europe Emergency Energy
Program was designed to address the problems of industrial energy efficiency with a short
term program aimed at the immediate needs of Romanian industry. The program addresses
three main areas:

1. To identify and implement cost-effective low-cost\no-cost energy
improvements with emphasis on oil savings.

2. To conduct energy audits and transfer energy auditing and management
techniques, inclreding financial and economic analysis.

3. To provide energy auditing and/or energy efficiency equipment to implement
the program objectives, improve energy management, and identify additional
energy efficiency opportunities.

The program deliverables consist of plant audit reports, a policy and institutional analysis
report, this industry profile report, and the in-country audits, training, and equipment
delivery and installations. The tasks are being carried out by a team of energy specialists
and policy analysis experts in four distinct phases:

¢ Phase One Screening - During this phase the plants to be audited were
identified, the host country counterpart agency identified, and a specific plan
to implement the following phases was developed and put in place.

¢ Phase Two Industrial Plant Energy Audit/Training - A team of energy
specialists performed a detailed energy audit at eight selected industrial sites.
They identified short term energy efficiency measures, developed
recommendations to implement these measures, demonstrated and trained
plant personnel on auditing techniques, and demonstrated financial and
ecouomic methcdologies to justify energy improvement projects. Energy
auditing equipment was used to measure energy consumption and to help
ascertain cost effective energy improvements.

¢ Phase Three Implementation - The energy conservation recommendations for
each of the eight plants that were identified in Phase Two will be
implemented and evaluated. Additional plant staff training will be provided
and the final energy efficiency equipment turned over to the host country.,
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Phase Four Analysis of Factors - This phase will analyze the factors that make
up energy efficiency management and investment decision making.
Recommendations for policy reform and options for enhanced energy
management will be identified and a program of implementation described,

The Industrial Energy Efficiency Component will complete project objectives to supply
energy monitoring and testing equipment to the Romania Industrial Sector and GOR; and
to provide the GOR with analysis and recommendations for further energy efficiency
measures.
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il Executive Summary

This Industrial Profile Report illustrates the current energy environment in Romania by
examining industrial energy efficiency, decision making practices for capital investment, and
management practice. In addition, recommendations for a long-term energy efficiency
program are presented in Appendix A. The key findings are summarized and follow below.

Industrial Energy Efficiency - The Romanian technical community is well educated and very
capable of maintaining production levels with outdated industrial facilities. They are eager
and ready to accept new technology and to progress toward privatization. The industrial
facilities audited can be categorized as large, centrally planned and energy inefficient. It is
apparent that energy inefficiency has been accepted as a condition for maintaining
production quotas. Four main areas of deficiencies are the root cause:

1. Incentives - Adequate incentives are not in place for all sectors: industrial
consumers, energy suppliers and the Government of Romania (GOR).

2. Capital - There is a severe lack of capital available for investmert in energy
projects.
3. Technology - Romanian industry has been cut off from access to modern

technology since 1975. Technological improvements are needed at every
industrial site.

4. Sponsorship - There does not exist a capable and proactive sponsor for
industrial energy efficiency.

5. Organizational Structure - Most enterprises have a strict "top-down" structure
that inhibits impiementation of energy efficiency opportunities.

The Romanians are aware of the problem areas and are moving to correct these deficiencies
primarily through the investigation and limited adoption of foreign methods. Underlying
these actions is a fundamental awareness that energy efficiency is the right direction, they
are just unsure how to proceed. In order to accelerate this process, foreign expertise will
be required for the next two to five years,

Decision Making Practices for Capital Investment

Romania is emerging from a firmly controlled, centrally planned economy. Most plant
managers are not adequately prepared to make investment decisions which will modernize
the industrial base and bring about improvement in energy efficiency. In fact, the majority
of plants do not even have a capital improvement budget. There is still a strong tendency
for plant managers to rely on central ministries for direction and guidance. Basic concents,
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such as retained earnings for capital improvement, are not well accepted. There is a strong
tendency to look only at major process or manufacturing improvements as a way to reduce
costs and become more competitive. Many plants do not have a thorough understanding
of the costs of production, and of potential areas of improvement. This is particularly true
of energy utilization and potential efficiency improvement. Therefore, the decision making
process needs to be streamlined and concentrated more at the plant level. Plant managers
need training in the capital investment decision making process and in project evaluation
techniques.

Management Practices

The findings regarding energy management practices parallel the decision making practices.
Plant management tends to concentrate authority and responsibility at the very top levels.
Romanian enterprise is managed by a heavily bureaucratic system of Ministries, Enterprise
Board of Directors and Plant Directors. The decision making process is unclear and ofien
unresponsive, with responsible individuals unsure of their authority and accountability. This
makes it difficult for plant managers to set priorities and to make effective decisions.
Decisions regarding immediate production needs take precedence over long range planning,
and lower priority needs do not receive the proper amount of atteution. Energy efficiency
usually falls in this latter category. It is sometimes difficult for knowledgeable technical staff
to gain the attention of plant management regarding potentially sound energy investment
projects. The plant managers interviewed recognize their limitations, but are not
comfortable with sharing authority and information as of yet. This will come about, but
slowly and nnly with considerable training.

Program Structure

The Industrial Energy Efficiency Program was well designed to meet the immediate needs
of the industrial sector for improved energy efficiency. Primary strengths were the following:

L. The program was designed to be a fast track program which was able to bring
expertise, advanced equipment, and modern concepts of energy efficiency
directly to the users (industrial facilities) who need it most.

o

The program was concentrated on problems (low-cost\no-cost) which could
be remedied with expertise and equipment at hand. Significant potential for
improvemment was demonstrated while the teams were on-site.

3. Clear and identifiable immediate benefits were realized by the host country.
The energy efficiency equipment was turned over quickly and training was
provided on site,
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4. A clear commitment and program structure was established for the next phase
(implementation and training).

The only significant weakness in the program was simply the enormity of the task at hand,
with limited resources. The needs of the country far outweighed the ability to cover it
adequately.

USAID Long-Term Energy Efficiency Program

It is strongly recommended that USAID consider sponsorship and funding of a long-term
energy program. RMA envisions the program would address three main areas: 1)
technology transfer; 2) capital for demonstration energy projects; and 3) institutional
strengthening. The program is further defined in Appendix A. We believe that USAID has
a unique opportunity to develop a comprehensive program of technical assistance which
wouid give Romania a much needed boost toward energy efficiency, and the resulting push
toward privatization and economic self sufficiency.

Resource Management Associates of Madison, Inc. Page 5



1.6 Introduction

Romania is emerging from a fifteen year period of virtual isolation from access to modern
technology. This isolation is evident in all manufacturing and operational processes, and
particularly in the area of energy management. This report will illustrate a general profile
of energy utilization, energy technology, energy management, and decision making processes.

The data, both quantitative and qualitative, was gathered after approximately eight weeks
in-country. The principal sectors which were visited to accumulate this data are the
following:

3 Governmental - The Ministry of Resources and Industry, Romanian Agency
for Energy Conservation, RENEL (National Power Company), Me:allurgical
Research Institute, and the Institute for Food Chemistry Research.

+ Academic - The Romania Polytechnic Institute, Department of Energetics.
) Private - Eight industrial sites:

- Two power/thermal plants

- One heavy steel products manufacturing

- Two agricultural (soybeans and fertilizer)

- One food products (milk products)

- One pulp and paper plant

- Two heavy industries (iron & steel and cement)

* Other - U.S. Embassy, Economics Section

In all cases, the representatives and officials were open and forthright with respect to their
problems and goals for more efticient energy utilization. While the classic parameters of
demand side management are not well known, most officials had a good understauding of
efficient versus wasteful energy practices. They were also extremely cognizant of their lack
of knowledge concerning modern techniques for energy management, and anxious to learn
about new methodologies and technologies. The atmosphere was very receptive and open
to our mission.

Assembling quantitative information for this report was complicated by the lack of verifiable
historical data. Past records were artificially maintained to demonstrate suitable
performance against production and energy allocation quotas. Much of the data appears
unsubstantiated, yet there is no other source. Most officials would verify this problem, but
could offer no suitable alternative. Therefore, this report contains analysis based primarily
on a relatively short in-country exposure, and observations from numerous officials in a wide
range of sectors.
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2.0  Industrial Energy Efficiency in Romania

The environment for industrial energy efficiency in Romania is outdated and only marginally
effective. While the basic concepts are understood and accepted, efficiency of energy
utilization is not actively pursued or practiced. The following factors have influenced the
present situation:

L. Lack of Incentive - Few incentives are in place to encourage or support
energy efficiency. Even penalties are only marginally effective.

2. Lack of Capital - Most Romanian plants operate without an established
capital improvement budget, and management does not practice conventional
project economic analysis. Foreign equipment and technology is beyond the
reach of most industries to acquire.

3. I ack of Technology - The country has been closed off to outside technology
since about 1975. Modern methods of energy efficiency and energy efficient
process equipment are not well known. The necessary import mechanisms are
not established to acquire foreign equipment and technology.

4, Lack of Sponsorship - No organization within the country actively prome:es
energy efficiency.

These four areas are described in further detail. Table ] illustrates the plants that were
audited, potential energy savings, and the primary technological areas in need of
improvement.

Incentives

This is probably the major contributing factor to the present energy environment in
Romania. There are virtually no incentives in place to promote energy efficiency, and even
penalties are only marginally effective. A brief description of how energy has historically
been produced, distributed and utilized follows,

Production/Distribution - Electrical energy is produced and distributed through a
conventional system of block power facilities and transmission lines, Combined cycle plants
(cogeneration) are widely used at industrial sites/towns to provide district thermal heating
for flats and domestic hot water. Gas pipelines distribute gas for industrial and domestic
use throughout the country. Oil pipelines and rail tankers distribute fuel oil primarily for
industrial use. Appendix B profiles energy production. No incentives are in place for
producers and distributors to encourage conservation of energy. In fact, most energy
production is not even monitored accurately. Qil and gas rates are strictly based on
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Table 1. Plant Energy Efficiency Opportunities

FACILITY Combustion  Steam  Electrical  Waste Heat Automated Encrgy Eff.  Energy Mgmt. Improve Turndown
Controls Systems Recovery Controls Equip Program Capablitity

Urzicheni o C o # X (0} o #
Bucharest # X (0} o) o o : # #

Galatz X X o X X X X X

Brailia X X X X X X X X
GRIRO o} (0} o O (0} # (0} #

South Bucharest (0} o # o # o o #
Cimpulung X X X X X X X X
Craiova X X x X X x x X

Notes:

X - Denotes energy efficiency improvement greater than 10%
O - Denotes energy efficieny improvement of 5 - 10%

# - Dcnotes energy efficiency improvement less than 5%



consumption and distribution costs. No fuel multipliers are used. Electric rates are set
basically at fixed industrial and residential consumption rates, with the residential rate being
heavily subsidized.

Electric rate structuring is based almost solely on consumption and demand charges are not
levied. Time-of-day use rates are not practiced, and a limited amount of on-peak, off-peak
rate differential is practiced sporadically.

Utilization - Energy utilization has been regulated on an allotment basis in the past, and the
guidelines for this alletment are still practiced. Each plant is allocated a quartity of energy
based on established energy intensity guidelines. If the plant’s production meets certain
quotas, the energy allotment is established accordingly. There are no incentives for attaining
established levels of production with less energy. In fact, it can be argued that a disincentive
exists since the energy allotment may be reduced for attaining increased efficiency. Past
practice has been for the plant operating personnel to inflate their energy requirements so
as to ensure enough energy would be available to meet the production quotas. This practice
is still in existence. Since the conventional profit incentive has not existed, €Nergy costs
were passed on as a part of product pricing. In fact, reduced energy costs would have
required a corresponding decrease in product pricing, leaving no gain for the industrial user
at all. Instead, the plant would face exposure to possible shortages of iuputs necessary to
meet productioil quotas. Some minor disincentives do exist, including a power factor
penalty and peak consumption elsctric rates, but these are not significant factors in energy
usage. There is a theoretical penalty for cxceeding the energy allotment (see Appendix O,
but in practice the allotment is set high enough that these penalties are rarely enforced.

In summary, both the adoption of incentive programs and the removal of disincentives are
necessary to promote energy efficiency. Incentive pregrams would be based on economically
justifiable investment to promote energy eificiency, not on subsidies or directives. Until
these incentives are in place there will be little impetus for industry to invest in energy
efficient equipment and technology. In addition, energy producers/distributors will continue
to be unable to manage the supply situation.

Capital

Foreign capital is in short supply. The past government completely closed off industry to
foreign capital and the acquisition of foreign equipment and technology. The current policy
allows a company that earns foreign capital to retain half for its own use. Most foreign
capital is used to import the raw materials necessary for production. Most of the companies
visited did not have a capital improvement budget, only a maintenance and repair budget.
However, with the new guidelines, the plants will soon have limited foreign funds to invest
in plant modernization and upgrades. Since foreign capital is scarce, most will probably be
allocated for production improvement. This does represent an opportunity to acquire energy
efficient equipment and technology as a part of plant upgrades, however, it is doubtful that
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purely energy efficiency projects will be funded. This.is particularly true with the unstable
energy pricing and allocation situation.

Technology

Most Romanian plants use outdated production and energy utilization technologies. Our
audits showed the following major deficiencies:

1.

Conibustion Monitoring and Controls - Lack of monitoring and controls is
probably the biggest contributing factor in inefficient energy utilization.
Combustion monitoring is virtually non existent, as are combustion controls.
Even major combined cycle plants (~500MW range) tune their steam boilers
by ’feel and experience’ - flame color and occasional ORSAT analysis only.
Major improvements are possible throughout the country at every boiler,
furnace, and fuel fired piece of equipment. The first step would be more
accurate monitoring, followed by the introduction of controls and automation.
A conservative estimate would be to assume that the entire industrial base
consumption of fuel oil and fuel gas could be reduced by 10% or more, simply
by installing adequate combustion controls.

Steam Systems - Improvements are possible in the following areas: better
insulation, condensate recovery, automated controls, boiler upgrades, and
system balancing. Many companies did not have an accurate idea of how
steam was utilized and consumed. Basic heat and material balances are often
non-existent. Our audits showed 20% and higher savings are possible through
Steam system maintenance and upgrades.

Electrical - Improvements in power factor and motor efficiency are potential
areas of energy efficiency. This is an area where the power producers should
modify their policies, i.e. substantial penalties and/or incentives.

Waste Heat Recovery - Generally the concept is well applied, however,
additional waste heat recovery is possible. New equipment would increase
the overall recovery rate at many plants. A more thorough analysis of heat
and material balances at major plants would highlight these opportunities.

Automated Controls - This is another major area of opportunity. While the
cost inceniive is lower here due to a vast pool of inexpensive labor, the
opportunity for increased efficiency and energy reduction is significant.

Energy Efficient Equipment - Most manufacturing equipment is
technologically out of date. New equipment and manufacturing techniques
would reducs energy intensity in all sectors.
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/. Energy Monitoring - All plants could benefit from a plant wide energy
management program consisting of monitoring, control, and general
management. Modern methods of instrumentation to gather information, and
computerized reporting and management would provide the information
necessary to track energy consumption and to establish programs of energy
reduction and allocation. Most plants are not even aware of how energy is
utilized within their own facilities.

8. Turndown Capability - Romanian industry can be categorized as large and
centrally planned, with plant design, equipment and technology oriented
towards maintaining full production. All the plants that were audited were
operating at 50% capacity or less. Yet, the equipment and technology were
not designed to run at these low production rates. The result is large
equipment running on heavy recycle rates and/or utilizing excessive amounts
of energy per unit of production. Several plants had virtually constant energy
consumption regardless of production throughput. 7This will be a major
decision area as plant managers decide where, and if, to invest in new capital
equipment,.

All of these areas represent an opportunity for the industrial base to modernize and increase
production while decreasing energy intensity and consumption. The technologies and
equipment are readily available in the U.S., and the plant operating personnel are open to
the introduction of modern techniques and equipment.

Sponsorship

The only government organization actively concerned with energy efficiency is the Romanian
Agency for Energy Conservation (AEC), under the Ministry of Resources and Industry.
However, their role is more of a watchdog agency concerned with reporting and monitoring
energy use. In the past, the AEC has directly influenced plant operations by its authority
to recommend penalties and set energy allocations. Under the new government, much of
their authority has been diluted, and attempts are being made to change the role of the
agency to one of promoting energy conservation and technology. However, these efforts
have met with only limited success. Because of their past role, many enterprises are
suspicious and unwilling to work wi:h their agents. The AEC has no more access to modern
technology or capital than the industries being monitored, thus they have little to offer a
company trying to increase its efficiency. In fact, AEC’s past role in policing energy
intensity standards has created a fundamental adversarial relationship with tiie companies
now starting to privatize. There is still a concern that AEC will cut allotments or cast the
company in a unfavorable status as it attempts to privatize. Thus the need for a proactive
entity which could offer the ererging private sector some assistance with energy efficiency
still exists. There is the potential to change the role of the AEC and to assist energy
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producers with an active program of energy efficiency incentives and assistance. However,
this will require foreign technical and financial assistance for at least several years.

Summary

Industrial energy efficiency in Romania is perhaps ten to fifteen years behind the U.S in
terms of technology and equipment, and even further behind in management and
government policies. However, the climate is ripe for rapid adjustment. The following
conditions would accelerate the adoption of energy eificiency measures:

¢

Technical Assistance - Technical assistance still needs promotion and
sponsorship in al! industrial sectors. Key components include direct contact
between newly privatized industry and U.S. suppliers; cooperation with U.S.
universities; and the creation of non-government organizations (NGO) which
could establish cooperative agreements with U.S. societies and professional
energy maragement organizations. The Polytechnic University of Bucharest
has expressed interest in rapidly upgrading its curriculum through exchange
programs with U.S. universities (See Appendix D).

Capital - Potentially available through International Financial Institutions
loans. This would require the establishment of clear GOR policies with
respect to foreign investment to encourage American suppliers and businesses
to invest in Romania. The potential exists for Build-Operate-Transfer (BOT)
and Build-Operate-Own (BOO) projects to modernize Romanian industry.

GOR Policies - Establishment of energy incentive price reform and regulatory
changes would help provide incentives far energy efficiency. Encouragement
of GOR agency reform to adopt a proactive energy efficiency stance and the
creation of partially GOR supported NGOs to promote energy efficiency are
possible.

Continued foreign assistance will be needed in all these areas to assist the GOR in rapidly
adopting energy efficient measures.
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3.0  Decision Making Practices for Capital Investment

Romania is emerging from a centrally planned economy to a partial free market economy
which will be competing with other emerging Eastern Europe economies, and with the world
econorwy as a whole, for foreign capital and markets. In order to accomplish this transition,
the concept of capital investment will necessarily rest more and imore with private
enterprise. Some of these private entities are open and enthusiastic about planning their
own destiny and are ready to compete. However, most are not. In order to assess the
present climate for decision making practice, industrial history shall be reviewed.

Historical Investment Practice

Romania industry functioned within a strict centrally planned economic system. Decisions
regarding capital investment were made at a central ministry level with liitle regard for the
needs of individual plants. Even the smallest capital improvements were evaluated and
decided upon at the central level. Inquiries about this system produced predictable
responses. Most plant managers felt that their needs were ignored and recommendations
for improvements at the plant levei were not recognized. Instead, central planners dictated
to industries as a whole. For example, the Urzicheni Soybcan Processing Facility was
required to make certain changes to the process based on modifications to other facilities.
The central planning authority dictated the change to all soybean processing facilities, even
though they used different equipment and processes. The change at Urzicheni actually
resulted in a decrease in capacity. Plant staff were forced to reverse the modifications using
their own repair/maintenance budget, but did not report the activity. Yearly production
quotas were still met so as to please the central planners. Judging by the operation and
location of Romanian industry, capital investment decisions appear to be primarily politically
motivated rather than economically justified. This concept was expressed by all of the
Romanian government and industry people who were contacted by this program.

The most far reaching effect of this practice is that managers at the plant level do not have
a good understanding of the decision making process, and are reluctant to accept the
responsibility. There is still a predominant atmosphere of waiting for direction on
investment decisions. Even with available capital, managers are hesitant to commit to
investment decisions, preferring to seek guidance frem certral ministries. The economy as
a whole is still very much regulated in some sectors which has a limiting effect on all sectors.
For example, a private company which maintains its own power plant and produces power
and thermal energy for export cannot set its own export prices, and often must sell energy
at an economic loss. It is dependent on regulatory agencies which have no clear policy.
Thus, capital investment in this area is non-existent without a clear and defined price
structure and policies for adjusting prices. Until this situation changes it will b+ difficult
even for aggressive managers to accurately make investment decisions.

Resource Management Associates of Madison, Inc. Page 13



Current Investinent Practice

The GOR is gradually loosening the restrictions or. private capital investment.
Unfortunately, they have removed almost all restrictions and subsidies on supply costs, while
continuing to regulate the prices of products and services within the country. This has the
effect of squeezing most companies between rising costs of production and restricted prices
of products. As a consequence, most companies are actively seeking to export their products
to earn convertible currency. In this manner, foreign capital is starting to flow directly to
private companies. The GOR has established an income sharing policy whereby a private
company is allowed to retain half of the foreign capital it generates, subject to a corporate
income tax. The company is free to make its own investment decisions with this capital.
This has both benefits and drawbacks. The primary benefit is the potential for
modernization it gives to the ompzvy, tree of GOR intervention and uninformed central
planners. The drawback ;s nat few companies are prepared for this responsibility and are
also ill equipped with the decision making tools and methodologies to make the right
decisions. Even the concept of retained earnings for capital investment is new to many
managers.

The immediate impact on energy conservation and efficiency projects will be min:mal.
Romanian industry is understandably interested in increasing production, quality, and
automation. Energy is viewed as a secondary constraint. However, the increasingly
independent investment climate also creates new opportunities to attach energy efficiency
projects to other capital projects. What is needed to motivate this activity is the following:

L. Clearly defined GOR regulatory and paolicy environment. If the rules are
clear, management can make sound investment decisions based on energy
efficiency.

2. Available sources of information on U.S. technology and products need to be
accessible, and actively promoted.

3. Training for plant management staff on the capital investment decision
making process.

There is a very great opportunity for U.S. suppliers in Eastern Europe at this time. By
providing some guidance on policy and training in capital investment decision making,
USAID can set the stage for U.S. business opportunities and the growth of sound decision
making practices in the country.
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40 Management Practices

Many of the energy management practices in Romania are a corollary to the investment
decision making practices described previously. The concept of a centrally planned society
and economy permeates down through the plant structure as well. Some key observations:

1.

Decision making within the plant tends to be concentrated at the top, residing
with the Plant Director or his key management staff. The concept of
delegation of authority is almost non-existent. This results in severely
restricted flow of information. Decisions are not questioned, operating
personnel do not participate, and there is no incentive for contributing new
ideas to improve the operation. Even the smallest decisions are usually
passed on to the very top management, who often have neither the time nor
the knowledge to make informed and timely decisions.

The Plant Directors tend to rely on the Central Ministry to provide overall
direction for the facility, and to set standards of production. Many Plant
Directors were queried about their ideas to improve production. All deferred
to their respective Ministry to address the question. Few managers felt that
they had the authority to institute production improvement at their respective
plants without direction from the Ministry. Even within the hierarchy of
management (i.e., Plant Director to Board of Directors to the Ministry) the
assignment of responsibility and authority is unclear. In many respects, the
system is designed to dilute responsibility. Unfortunately, it also inhibits
informed decision making and timely responses.

Most plants are severely overstaffed, some with 1009 excess personnel. Plant
management realizes that this situation has to change, but have not pushed
for staff reductions. They appear to be waiting on direction from the
Ministry.

All plant managers are hampered by a lack of production information,
particularly with respect to energy consu:nption. They know the plant output
and overail energy usage, but are largely uninformed about specific in-plant
usage, bottlenecks, energy wasters, etc. The cominon reason is lack of
metering and control, but there is also a lack of any comprehensive in-plant
energy program.

The enterprise organizational structure is somewhat fragmented into illogical
groups which rarely communicate with each other. For example, we often
found that the responsible energy engineer was placed in the organization far
removed frem either production or maintenance. Thus, his role was reduced
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to that of maintaining records, not actually 'managing’ the energy consumption
of the plant.

Another important observation is the apparent unwillingness to take on responsibility and
authority. Most plant management will cite the constraints put upon them by their
respective Ministries, yet have done little within their sphere of authority to change matters.
Virtually no incentives exist in any of the plants to improve the operation, and managers
have shown no inclination to initiate such programs.

Until the general environment of management practice changes to a more proactive one,
changes will come about slowly. More importantly, as plants acquire new capital and
responsibility, investment decisions are in danger of being based on conservative methods
which minimize risk and liability, rather than on growth potential. The political and social
impact of major staff reductions will also influence decisions to improve efficiency and
productivity.
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50  Program Structure

The Industrial Energy Efficiency Program was well structured to meet the immediatie needs
of the industrial sector for energy efficiency. The basic concept of no-cost\low-cost
improvements was sound and applicable. The following summary findings are offered:

1. Romanian industry tends to be centrally concentrated in large facilities under
the direction of a particular sectoral ministry. Therefore, this program
addressed large facilities.

2. The program was nc: designed with enough resources to do a thorough energy
audit of such large facilities. Efforts were concentrated on those areas
identified as having the largest impact on energy efficiency, and which could
be replicated throughout the facility and in similar plants.

3. This program is only a ‘first step’ in the process of improving energy
efficiency. Much of our efforts have only laid the basic groundwork in
identification of energy efficiency opportunities.

4, Program efforts were concentrated on basic energy monitoring, data gathering,
and supplying monitoring equipment to the GOR. The next logical steps are:
1) introduction of advanced control systems; 2) installation of energy efficient
equipment; and 3) adoption of energy management methodologies. In
Romania, these areas are one step beyond low-cost\no-cost.

Strengths

The primary strength of the program was its fast track nature, which addressed manageable
deficiencies and produced immediate results. The program focussed on the clear and
obvious needs of the industrial sector for energy efficiency. It brought expertise and
advanced equipment directly to the source, with few constraints and a clearly defined
mission. It also provided the GOR with advanced tools (energy audit equipment,
computers, etc.) and training that can be utilized to carry on with the program. USAID has
ensured that GOR agencies, and participating industrial facilities, have the tools and
knowledge to continue with this clearly defined program. The subsequent achievements will
be their own, and they can take credit for them.

Weaknesses

The only significant weakness in the program was simply in the limited amount of resources
to address a truly enormous inefficient energy situation. The task at hand and the solutions
were clear and obvious. However, the limited budget and short time frame only permitted
us to make a start.
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APPENDIX A
Recommendations for a Long-Term
USAID Sponsored Energy Efficiency Program



Romania will need continued assistance beyond the current short term emergency energy
assistance program. A long-term program would sustain the accomplishments of this initial
effort, and build a solid base for further gains in energy efficiency. The key program
elements would be the following:

Technology Transfer - Romania industry is still largely way behind other countries in
modern methods of energy utilization and efficiency measures. Technology transfer would
be the foundation of the long-term program.

Capital - Significant infusions of foreign capital will be required to obtain new technology
and equipment.

Institutional - The energy community in Romania needs to be strengthened to support long-
term gains in energy efficiency. USAID could enhance this process through a pluralistic
approach which would include the GOR agencies, academia, and the emerging private
sector engineering and service firms.

Management/Organizational - Technical assistance and training in effective management
and organizational dynamics will be essential. The entire management base of private
enterprise and the GOR agencies needs this assistance.

USAID has the opportunity to assemble a comprehensive energy assistance plan which
would include and support all of these areas. The program would combine technology
transfer, institutional strengthening, and assistance with obtaining foreign capital into one
comprehensive program. The emergency assistance program has been oriented toward the
demand sector, RMA would recommend that the supply sector also be included. Romania
has major problems in the energy supply, generation, and distribution sector which need to
be addressed. A more detailed description of the program components follows.

Technology Transfer

The transfer of energy efficient technology to Romania should prove to be easier than in
developing countries. Romania has a strong technological base to build upon; both in its
technical community, and in the production facilities. While many plants may be old and
somewhat outdated, Romanian technical staff have maintained the facilities well and most
plants are capable of operating at design production levels. Therefore, technology transfer
will enhance the operation and reduce energy intensity levels without immediate major
process changes. The following five technology transfer components are recommended as
the core program:

1. Low-cost\no-cost Energy Efficiency Improvements - A continuing program of
energy audits, fuel-fired equipment analysis and tune-up, and general
recommendations on reducing energy intensity in thermal and electrical
systems at minimal cost. This would be a joint effort between a long-term
technical assistance contractor and the counterpart Romanian Agency for



Energy Conservation. It is anticipated that the findings of the energy audits
would identify opportunities for other program components.

2. Technology Transfer through Demonstration Projects - This next step would
assist companies in acquiring energy efficient technology and equipment that
is proven and readily available from U.S. suppliers. Similar to other USAID
programs, a plan of applicable technologies and targeted industries would be
developed. A private sector implementation mechanism would be adopted.
The program would be a joint effort between industry, the GOR and USAID.

3. Energy Efficiency through Process Improvement - This step would consist of
short-term consultants working with major Romanian industries to identify
and recommend major process changes for energy efficiency. It is anticipated
that technical assistance alone would be provided, with the company seeking
funding from International Financial Institutions or foreign partners.

4, Power Infrastructure - An assessment of the existing power infrastructure and
a rehabilitation plan for bringing the supply side np to demand levels. The
program would consist of an assessment of generating facilities (existing
thermal and future nuclear), rehabilitation technologies and costs, distribution
losses and similar rehabilitation technology/costs, and a ten year plan of
infrastructure development to meet future growth. It is anticipated that this
plan would form the basis for financing from International Financial
Institutions.

5. Refining Infrastructure - An assessment of existing refining capacity and
product quality with the goal of assessing the downstream effects of low grade
fuel oil on consumers. The end result would be a plan uf recommended
upgrades to existing refineries and/or downstream users. An additional part
of this component would examine the environmental impact and recommend
remedies. USAID would likely fund only the study. However, demonstration
projects such as high efficiency scrubber technology could be considered for
direct funding by USAID.

It is recommended that these five elements be implemented through a long-term technical
assistance contract, implemented by a specialized energy and envircnmental consulting firm.
Short-term consultants can be brought on for particular elements. It is further
recommended that a long-term commitment by the counterpart agency be obtained, and the
program be a joint effort with the consultant working out of the Agency offices. Another
essential element would be the provision for local contracts and the development of
Romanian private sector technical capability in the energy technology field. This should be
a high priority. There would be considerable opportunity for U.S. suppliers under this
program and the U.S. Foreign Commercial Service should be actively involved.



Capital

Capital availability is a major problem for Romanian industry. Foreign capital is necessary
to acquire foreign technology, yet Romania’s ability to attract foreign investment is very
limited. Most of the plants we visited are actively seeking foreign partners, yet there are
few takers. This is unfortunate as there is considerable potential in the existing industries
and technical personnel. The major problem appears to be the somewhat uncertain political
situation, and the perception that Romanian industry is too far behind other East European
countries to be profitable. The best way to move the industrial base beyond these perceived
barriers is through demonstration projects. RMA would recommend that USAID consider
several alternative means of providing capital:

¢ Linking USAID technical assistance to International Financial Institution (IFT)
loans. This is an ideal match of grant funds (technical assistance) with major
capital investment tied to loans. The industries which qualify for these loans
will tend to have the highest potential for success, since it is a loan, not a
grant. Also, countries are reluctant to accept loans for what they perceive as
expensive tecknical assistance. This approach would ‘leverage’ the financial
capabilities of the IFI's with USAID assistance.

¢ Limited Capital for Demonstration Projects - A program of providing limited
capital for demonstration projects is a sound and proven approach. This can
be structured on a cost sharing basis, loan, or by direct grant. RMA would
recommend that this be explored with the GOR so as to provide essential
assistance but require a commitment on the part of IFI’'s, GOR and the
private sector.

¢ Linking USAID technical assistance to private foreign suppliers and/or
partners - Similar to the approach with IFI’s, this mechanism would leverage
USAID assistance to foreign investors who might otherwise be reluctant to
invest in the country.

Whatever mechanisms are adopted, it will be essential to coordinate USAID technical
assistance with potential sources of capital. Romania needs significant capital to make real
progress in energy efficiency, and USAID can leverage its assistance to help bring this about.

Institutional

An essential element of the program would be institutional strengthening to support the
other program components. This would involve most of the typical elements:

1. Training - Technical training would be provided for the GOR counterpart
agency personnel and selected industry representatives through a program of
in-country seminars, specific industrial sector training courses, U.S. sponsored
training in specific technologies, and the supply of training materials (short
courses, videos, etc). Training would also be available to private individuals,



similar to University extension courses offered in the U.S.

2, Energy Associations (NGO’s) - Sponsorship for starting up an NGO and/or
professional association of energy managers. For example, several U.S.
professional associations would be interested in establishing chapters in
Romania, and providing guidance on how to manage a professional
association.

3. Energy Policy and/or Price Reform - A continuation of the initial efforts
completed under the Emergency Energy Program is recommended. This
element would be expanded to include energy incentive programs for large
industrial users and the energy supply entities.

Managemgn;ZQrggm'zagional

The findings of this program clearly illustrate the need to change much of the existing
management and organizational structure throughout Romanian enterprise. The USAID
program could support this change, primarily through training and direct private enterprise
assistance:

L. Training - Training in management and organizational techniques would be
provided to select enterprises, probably based on their likelihood of survival
in the change to a market-based economy. U.S. training would be an
important element of this component.

2, Direct Assistance - USAID could sponsor individual consultants to work
directly with selected enterprises on management and organizational
restructuring. Demonstrations cculd readily be identified for enterprises
within selected sectors.

Assistance with management techniques and organizational structure will lay the groundwork
for effective energy programs to be implemented.

chedule /Budget

The follow-on program should be initiated as soon as possible in order to maintain the
momentum generated by this initial effort. The following milestone schedule is
recommended:

PID Prepared 6/30/91
Funding Approved 7/31/91
Contract RFP Released 8/31/91
Contract Awarded 9/30/91
Contractor Mobilized 9/15/91

Program Elements Defined 12/31/91



Technology Transfer

Capital

Institutional

Staffing

Logistics

etc.,
Program Begins (full start) 1/1/92

91 92 93 94

Program Approval set up XXX
Technology Transfer

Low-cost No-cost XOOOOKXXXXX

Demonstration Projects XXOOO00KKXX

Process Improvement XXXXXX

Power Infrastructure XXXX

Refining Infrastructure XXXX
Institutional Activities XXXXXXXOKKXXXXK

In order to accomplish this broad spectrum of activities, it is recommended that USAID
budget $1 million/year for technical assistance, and approximately $10 million for
demonstration projects, for a total of $15 Million over a five year period. This is a
minimum level of effort, and could be considerably expanded with additional demonstration
projects.

3
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DEVELOPMENT GF ROMANIAN PGWER SYSTIM

l. GENERAL

In the operation of the Romanian power system, a series of great difficulties were encountered
such as: power and electric energy deficits which led to the limitations and disconnections of
consumers, reduction of the operation frequency up to the limits which iroubled the system safety as
well as to the uninterconnected operation with the power systems of the neighbouring couniries.

The electric and thermal energy supplied to the consumers has depended on the fuel quantity
and quality and on the plant available capacity.

2. INSTALLED CAPACITY IN POWER PLANTS

At the end of 1989 the installed power in the power plants was of 22904 MW, out of
which 17320 MW (75,69%) in the thermal power plarts and 5584 MW (24,4%) in the hydroelectric
power plants.

The installed power in the coa! thermal power plants was of 8. 28 MW (38%) out of which
of about 81% in the condensation units and of 19% in the cogeneration units.

The installed power in the h 'drocarbons thermal power plants was of 8612 MW
(37.6%) out of which about 4C% in tﬁe condensation units and 6C% in the cogeneration units.

The public power plants totalized in 1989 an installed power of 210C8 MW (91,7%) and
those of the self producers an installed power of 1896 MW (8,3%).

The annual utilization time of the installed power in the public plants was of 3366 hours
at the end of 1989.

Beiween 199C and 1995 an increase of the installed power with about 34CC MW was provided
out of which about 21CC MW in the conventional plants and 13CC MW in the hydroelectric power
plants. .

During this period the erection works will continue at the Cernavoda NPP which will
be equipped with 5 units of 70C MW.
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'EVOLUTION OF INSTALLED POWER PLANTS
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2. NEW INSTALLED PLANTS
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3. GENERATION OF ELECTRIC AND THERMAL ENERGY
'
In 1989 the generation of the electric energy was of 75,85 billion kWh out of which

72,539 billion kWh (95,6%) were produced .by the public plants. So that the generation of the

electric energy in the thermal power plants was of 63,223 billion kWh (83.35%) and i the
hydro power plants it was of 12,628 billion kWh (16,65%).

EVOLUTION OF PRODUCTION AND GROSS CONSUMPTION
OF ELECTRICITY
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B.3

THERMAL UNITS
STEAM UNITS
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— Husteni
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HYDRO UNITS
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-~ Dobresti — lalomija
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— Sadu V — Sadu
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3. EVOLUTION OF MAXIMAL GENERATING UNIT
INSTALLED IN THE POWER SYSTEM
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1930
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1960
1962
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1980
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1963
1964
1964
1966
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1981
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Y B

In 1989 the annual generated ave'rage power was of about 342C MW (4C% of the installed
power) at the public TPPs running on coal and of about 344C MW (55% of the installed
power) at the public TPPs running on hydrocarbons. Worthy to mention that the power generation

of the hydrocarbon plants was limited by the quantities of the allocated hydrocarbons. At the
plants operating on coal one can see, in comparison with 1988, when the installed power raised,
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Q EVOLUTION OF DELIVERED THERMAL ENERGY
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a lowering of the average power obtamed, especially due to the quality of the coal used and
to the reduced additional hydrocarbons; this was due to the reduced availabilities of the new
installed capacities and to the reduced load in CHP plants as a consequence of lowering the

heat delivered to the consumers.

From hydrologic standpoint, 1989 was a dry year that led to a power generation in hy-

dropower plants of 12,53 billion kWh, being 7,5% smaller than that of 1988.

In 1989 the power really used in the power system did not exceed 50% of the installed

power,
4. SPECIFIC CONSUMPTION OF FUEL FOR ELECTRICITY PRODUCTION

(gce/kV/hy
' 1975 | 1980 | 1985 I s | 1987 | s 1 198y l
Lo e S S .
i | I I !
'COllJNTRYhAVERAGE 380 as0 I asa | 3569 | as07 I 01 | 3574 |

; rom which: i ] B B
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i ]

lignite 13590 | 4010 | 4239 | 4341 | 4239 | 4223 | 4154
. —OIL PRODUCTS | 3200 ; 3230 | 001 | 3068 | 3044 | 2878 | 299 !
| TNATURALGAS | 2040 . 2880 1 3277 | 301 . 3241 | 328 : 3239 !
| SOURCES ! 3460 | 3310 | 3687 | 767 ! 3638 ! 3708 1 3755 |

! —OTHERS 240 ! (698) ! 2631 1 2801 2813 ' 2058 | 220,
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BREAKDOWN OF ELECTRICITY PRODUCTION
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In 1989 the thermal energy supplied by thermal power plants and.thermal plants was
of 168,296 thousand Gceal out of which 99,945 thousand Geal (59,3%) in cogeneration plants
and 68,351 thousand Geal (40.7%) in thermal plants. The thermal energy supplied by the public
plants was of 64,487 thousand Geal, out of which 16,610 thousand Geal in the coal plants and
47,289 thousand Geal in the hydrocarbon plants.

In 1989, 51,313 thousand of tons of equivalent coal were used for the generation of power
and thermal energy, out of which 22,594 thousand tons of equivalent coal (449%) for the generation
of electric energy and 28,719 thousand tons of equivalent coal (56%) for the generation of
the thermal energy.

5. EVOLUTION OF MAIN THERMAL ENERGY CONSUMERS

( Teal)
___________________________________ T M BN
! 1975 ! 1980 ! 1985 | 1985 | joa7 Y1988 | 1089 !
| | ] | l | _]l_ g |
l“'--—__-——___—"——__—___l_———T——'——r———"'_——-l__——r—_—— _____ {
o |
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5. Municipality ' 7494 | s401 | 7599 | 73841 7900 ; 8013 | 7751 |
6. Domestic I 12330 20006 | 18662 : 20468 | 20747 1+ 2{690 ! 23097
e [§ SR, __.__l____'___._.J.___.._L_._..._L_____:
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Out of th~ total fuel used for the generation of electric energy in 1989, coal represents
1C,18C thousanu tons of equivalent coal (45%) and hydrocarbons, recovered energy resources
and other fuels 12,414 thousand tons of equivalent coal (55%).

Out of the total fuel used for the generation of thermal energy in 1989, coal represents
3,627 thousand tons of equivalent coal (12,6%) and hydrocarbons, recovered energy resources
and other fuels 25,092 thousand tons. of equivalent coal (87.4%).

O tne whote of the fue! consumption for the gencration of the electric and thermal energy
u 1989, the use of the coal was of 27% and of hvdrocarbons, recovered energy resources and
other fuels was of 73Y%.

4. POSSIBILITIES OF COVERING THE POWER ENERGY CONSUMPTION

l'n 1989 the gross power consumption was of 83,662 hillion kWh, the technological con-
SU{nptli)\n was of 7.62 billion kWh (9,08%) for plants and of 4,63 billion kWh (5,5%) for power
networks, .

For covering the power consumption in 1989 the power energy import was of 7.818 billion
kWh which represents 10.3% of the power generation.

6. ELECTRICITY BALANCE

(GWh)

' lo70 ' 1975 1| 1980 ' 1985 ' 1986 | 1987 | 1988 | 1989 |
e e | I R SO B ERA A A AR RN |
! | | | I ' i i ! i
' 1 Production 135088 1 53721 | 67486 ! 71819 | 75478 | 74079 | 75322 ! 75851 |
i Imports | 28 S02 | 472 1 3259 | 4430 | 5150 ! 7199 | 781l
| Exports P 2A13 3007 49— 4 = = — =
"Il Grass consumption T32703 | 51216 | 67909 | 75078 | 79908 | 79229 | 82521 | gage2 |
I Internal consumption i power plant | 3104 1 4300 | 5054 | 6585 | 7044 | 7026 ; 7294 | 7626 |
i — lor electricity production 2988 |, 3197 | 4457 @ 4770 ' 3124 1 5019 , 5095 ' 5298 |
. Network losses ! 3529 ; 4059 , 40% | 3855 ! 4113 | 4052 ; 4205 | 4635 ,
e e e b ——————— e A ————— e —_———
111 Net consumption 126070 | 42767 | 57929 i 64638 ' 68751 | 68151 | 70932 | 71401 |
' Industry 119596 | 32702 | 43692 | 49311 ! 52861 - 52707 | 35036 | 55573 |
i Constructions | 662 | 978 1 1501 1 1308 ! 1354 , IS12 1568 | 1511
i Transport — telecomunications | 500 | 1068 | 1924 | 2430 | 2380 | 2583 | 2824 p 2921

i Agriculture — forestry L 710 2004 2821 | 3048 1 4135 3904 | 3666 | 4169 !
I Municipality 2363 | 2051 ' 2638 , 2567 t 2633 | 2637 ! 2861 | 2932 |
' Domeshic | 2200 | 717 | 4889 . 4BI4 1 4902 | 4807 o482 14206
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FUEL CONSUMPTION FOR ELECTRICITY PRCDUCTION
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7. ELECTRICITY CONSUMPTION OF MAIN INDUSTRIAL BRANCHES

(GWh)

, | 1975+ 1980 ' 1985 ¢ jogp | 1987 | 1988 ! 1989 |
I ] | [ | ! ] 1 [
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8. INCREASING RATES OF GROSS ELECTRICITY CONSUMPTION

____________________________ e e e
' Tie66—70 1971 —75 | 1976 — 80 | 1981 —85 [ 1986 — 89 —}
i s e s S a
| .
! Annual average rate (%) ! 145; ! 94 Igg | 32.g I8 ;
ing time ) . 4, 8.
Doubling time (years) 1. % | ™ _ L= L 3 __ Lo 2
9. EVOLUTION OF GLOBAL PER CAPITA CONTUMPTION
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| {kWhjcap) | ] 1 ) t i
LI S B St S S
! |
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IDamestic I I 1 B R T B e 1 s
Municipa T 13 15 1 124
N S A S d__Z2_ A2 L L

It can be noticed that the rate of growth of the power gross consumption between
1986 and 1989 was of 2,7% which was strongly inflienced by the restrictive energy policy.
It can be noticed that if the power gross consumption of industry increased during years, reaching
77,9% ot the total in 1989, the domestic and urban consumption lowered, reaching 6,0% and
4.1% respectively of the total in 1989. These variations can be noticed in the development of
the specific power consumptions. :

In 1989 the total net consumption was of 3276 kWh/capita and the domestic consumption
was of 186 kWh/capita (with 4,2% smaller than in 1988).

5. ELECTRIC NETWORKS

The development of the power transmission and distribution networks in Romania was
carried in correlation with the general evolution of the national power system.

In the first stage (1950 — 1960) of the development of the national power system, a network
of 110 kV lines was built through which all the important power plants of the country were con-
nected.

After 1960, along with the continuous increasing of the consumption and generation re-.
quirements and implicitly the increase of the transmitted power, the transmission network at
220 kV voltage and, after a very short period of time. at 400 kV voltage, was developed.

A power system interconnected by 75 kY, 4CC kY and 22C kV lines ‘with the power systems
of the neighbouring countries was developed in Romania of today. ‘

The developmentof the distribution networks of medium and low voltage was correlated
with the increasing number of the power consumers and their distribution all over the country.

At present there is in operation a medium voltage distribution network with development onfy
at 2C kY and G kY and a low voltage distributicn network at C.4 kY.
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ELECTRIC TRANSMISSION LINES
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10. TRANSFORMER SUBSTATIONS

1970 — 1985
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APPENDIX C
Penalties for Exceeding Energy Allotment



GOVERNMENT OF ROMANIA

DECREE

regarding measures to be taken with the view of
reasenable utilization of natural gases and
thermo-eléctric power,

The Government of Romania decides;

Art.1-(1) The economic agenes are forbidden to exceed the contracted
quantities of natural gases and thermo-electric powsr.

(2) when the quantities are exceeded,penalties will be put into
operation,according to the enclosure that makes integral part of
this Decrse.,

(3) when dus to producing possibilities the feeding of existing
economic agents is no longer carried-out,the providing will be stopped
with a previous notice of five days.

Art.2- 1In order to reduce the consumptions of natural gases and
thermo-electric power in comparison with the contracted quantities,
the suppliers will grant reductions to the economic agents;for sach
percentage of consumption reduction,a percentage of 1% of discount
will be accorded.

Art.3-(l) The economic agents that have their own currency resources
can impprt-in order to carry-out supplementary products for exporta-
tion in currency,or for delivery on the domestic market,in lei- by
means of the suppliers, supplementary quantities of natural gases
and electric power,in comparison with those stipulated in the con-
tracts,concluded taking also into account the material oalance.

(2) The invoiced costs for tne econonmic agents that contract
observing the conditions of parajraph (1) will comprise the costs
in currency and the suppliers’ transportation and distribution costs,
calculated in lei.

Art. 4- The penalties that were raised by applying the provision of
Art.l,paragraph(2),diminished with the discounts granted in accor=-
dance with Art.2,will be deposited in the budget of the State, in
ordertto fill the budget of the Romanian Agency for Energy Comserva-
tion, that will be utilized exclusively fos financiation of the
projects approved by tne Rescurces and Industry Ministry with

1
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the view of power consumption reduction,substitution of hydrocarbons
and extension of the utilization of inconvenient energy resources,

Prime~Minister,

Patre Roman
1991, fanuary, 31

Bucharest
1991, January, 31
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ENCLOSURE

PENALTIES

for the quantities of natural gases and thermo-
electric power supplementary consumed,in comparisan
with those consumed daily,monthly,and trimestrial,
due to approved balancees.

Supplementary Penalties
consumptions,in the range;

loo=105% 1,5 times the approved prices
loS<11lo0% 2 times the approved prices
llo-115% 2,5 times the approved prices
115-120% 3¢ times the approved prices
more than 1l20% 4 times the approved prices




APPENDIX D
Letter of Intention - Bucharest Polytechnic
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Polytrschnical Institute of Bucharest
Faculty of Energetics

Str. Splaiul Independentei Nr. 313, Sector 6, Tel 3813975
77206, Bucharest, Romanila

LETTER OF INTENTIONS

The Faculty of Energetics achievea, by its structure and
educational programs, the education of the majority of the energy
engineers of Romania and by the recycling courses, the improvement
of the technical knowledge in the field of energy for a lot of
specialists.

Thanks tc its own research activity in the field of industrial
energeticas, it is irterested in developping cooperation activities
with governmental and non-governmental organisations (also private
comparies and enterprises) and supporting by its position every
scientifical and technical symposium, conference, seminary, etc,
scheduled by theese organisations in Romania.

At the same time it wishes, through cooperation activities, to
modernize its laboratories and to offer to Romanian specialists
the opportunity of constant scientific and technical contacts with
American apecialists.

Our maximal priority perfectionning directions are:

- Modernising the measurement, automatisation and computational
devices

-~ Obtaining the access to the utilitary software libraries in the
univeraity and research field

- Changing specialists and lectors in common interest fields and
developping common research activities.

an

Dr. V Ionescu
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APPENDIX E
List of Abbreviations



AC
amps
atm
bar
Btu
cfm
cm
cm?
CO
Co,
°C
°F
‘R
eff
ex air
Gecal
Gl
gph
gpm
GWh
H,
H,0
H,SO,
hectare
hectoliter
Hg

hr

Hz

J

Kcal

kg

Kgcc

kJ

km

kN

kPa

kV

kVa
kvar

kW

kWh

lbs

liter

w0 nn
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alternating current

amperes

atmosphere = 14.696 pounds per square inch
100,000 pascals = 14.504 pounds per square inch
British thermal unit

cubic feet per minute

centimeter = 0.3937 inches

square centimeter = 0.155 square inches
carbon monoxide

carbon dioxide

degree Celsius = T[°F] = 9/5 T[°C] + 32
degree Fahrenheit

degrees Rankine = T[°F] = T[°R] + 460
efficiency

excess air

gigacalorie = 1 billion calories = 3.968 million BTU
gigajoules = 1 billion joules

U.S. gallons per hour

U.S. gallons per minute

gigawatt hours = 1 billion watt hours

hydrogen

water

sulfuric acid

10,000 square meters = 2.471 acres

100 liters = 26.42 U.S. gallons

mercury

hour

hertz = cycles per second

joules

kilocalories = 1 thousand calories = 3.968 BTU
kilogram = 2.2046 pounds

7,000 Kcal = 27,776 BTU

kilojoules = 1 thousand joules = 0.947813 BTU
kilometer = 0.621 miles

kilonewton = 1 thousand newtons

kilo pascals = 1 thousand pascals = 146.96 pounds per square inch
kilovolts = 1 thousand volts

kilovolt-amperes

kilovars = 1 thousand volt-amperes (reactive)
kilowatt = 1 thousand watts

kiiowatt hour = 1 thousand watt hours

pounds

0.2642 U.S. gallons = 0.03532 cubic feet

meter = 39.37 inches

square meter = 10.76 square feet

cubic meter = 2531 cubic feet



ma
metric ton
mg

min

MJ

mm

MPa
MVA
MW
MWh

NG

nm

Nm?

NO,
02

P
PC
ppm
psi
psig

SO,
sq ft
Tcal

vars
VSD
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milliampere = 0.001 amperes
1 thousand kilograms = 1.1023 U.S. tons
milligrams

minute

megajoules

millimeter = 0.03937 inches

1 million pascals = 146.96 pounds per square inch
megavolt-amperes

megawatt = 1 million watts

megawatt hours = 1 million watt hours
natural gas

nanometer

cubic meters at standard conditions of temperature and pressure (20°C and
atmosphere)

nitrogen oxide

oxygen

pressure

personal couputer

parts per million

pounds per square inch

pounds per square inch (gauge)

thermal resistance

second

sulfur dioxide

square feet

teracalorie = 1 trillion calories = 3.968 billion BTU
temperature

volts

volt-amps (reactive)

variable speed drive

year



