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ABSTRACT

The Electricity Value Equivalent (EVE) is a new term and a
new methodology which intends to measure the value of generat-
ing the electricity for each hour and each unit. It is meaningful
both in theory and practice in the field of power system plan-
ning, operation and management. At present, the most possible
applications of EVE are the time-of-day pricing and the real time

price forecasting for a power market.

In this book, the quantitative pattern of the EVE theory
i. e. the law of value of electric power generation, is revealed in
view of economics using modem analytic modeling. "This provides
a theory and a method to evaluate the value of energy and capaci-
ty for the generation system and to design and forecast the time-
of-day price, as well. All of them are developed especially for de-

veloping countries.

This book is written so that it can be easily understood by
readers such as engineers and managers responsible for power
system administration,operation and planning and others respon-
sible for on-going technical and economic work who have limited
modern theoretical knowledge. The concept and method of EVE
is described briefly, but systematically , with focus on the calcula-
tion of the basic time-of -day price and on the forecast of the
pumping and generating time-of-day price for pumped-storage

plants.

Numerical examples based on the data of real power systems

in China are also provided in this book, which may be helpful for




readers to understand and use the EVE theory and method.

A research area involved in this book needs further study
because EVE theory is a new concept and methodology, so that
there are lots of open questions. Thus, the book may be a great
inspiration for the related scholars and graduate students for

their research activities.

The book is written for electric power managers, engineers ,
economists and accountants, who are interested in operation eco-
nomics and price regulation of power systems and for teachers
and students who major in power systems, system engineering

and management, etc.
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FOREWORD

A significant change is brewing in monopolized power sys-
tems all over the world. The main trend is to introduce a compet-
itive mechanism, so as to form a limited electricity power mar-
ket. The problem of electricity pricing is increasingly being stud-
ied and the number of papers on the subject is rising steadily.
During the reformation and opening of China, electricity pricing
has become a big problem, which is not only strongly policy na-
tured, but complex, both in theory and practice, Therefore, at
the same time of strengthening the policy natured study, the re-
search of electricity price theories and methods should also be
taken seriously, so as to reveal its law of value and guide both

price design and implementation.

The study of electricity pricing can be divided into two kinds
of methods, namely the Accounting Approach and the Economics
Approach. The former places stress on the billing balance, while
the latter considers the full utilization of power resources. Most
modem Economists consider that in those utility-natured busi-
nesses such as a power system whose funds and assets are highly
concentrated, that the Economist Approach should be used, A-
mong them, the marginal cost theory is the most famous. Tt is
clearly proposed in a report of the World Bank’ s Department of
Energy that the marginal cost pricing approach is recommended
to the developing countries.

This book summarily deals with the electric value equivalent




theory and its application in the calculation and forecast of the
time-of-day price. The time-of-day price is based on the fact that
electricity basically can not be stored on a large scale for a long
term, which enables the calculation of the per hour production
costs and benefits of every power station. This book will intro-
duce the elementary theories of the Electricity Value Equivalent
(EVE), the basic consumers’ time-of-day price calculation meth-
ods including the method of certainty and uncertainty and the
time-of-day price forecast for a pumped-storage power station. In
the final analysis, the law of value in power production and con-
sumption is attempted to be set up and even applied at the hourly
level. The problems of policy, system organization, management
and measurement involved in electricity pricing will not be dis-
cussed.

The Electricity Value Equivalent theory as well as its appli-
cation in different kinds of time-of-day prices has a substantial
content. It is developing continuously in academics and theory
and its application in Engineering is multi-layered and multi-sid-
ed. It can be developed not only for the basic consumers’ time-of-
day pricing and the pumped-storage power station’ s time-of-day
price forecasting, but also for the pricing in Building-Operation-
Transfer (BOT ) power stations, Non-Utility Generation
(NUG) power stations, cogeneration power stations, system
peaking stations. As well, it can also be developed for electricity
interchange prices in interconnected utilities (between province
and town,or different areas, etc. YHowever,since it is impractical
to comprise so much content, this book is confined to only the
calculation of the basic consumers’ time-of-day price and the
forecast of pumping and generation time-of-day price for a
pumped-storage power station. It can be used into the Pool Pur-
chase pricing (PPP) for next day in Electricity power market for
developing countries as long as with a few skills.




The book has six chapters as follows:

Chapter 1: Introduction.

Chapter 2: Theory Preparation of the Certainty Model, which are
the fundamentals for the understanding and applica-
tion of the following chapters; selective reading may
be profitable here for the reader with a good founda-
tion.

Chapter 3:Electricity Value Equivalent (EVE) Analysis and Basic
Time-of-Day Price Calculation, which is a basic
method of the book and where the concepts, models
and software proposed in Chapter 2 are used.

Chapter 4: Theory Preparation of the Uncertainty Model , Which
include the stochastic production simulation and a
stochastic optimized method for generation system.

Chapter 5: Electricity Value Equivalent (EVE) Analysis in un-

‘ certainty and its Basic Time-of-Day Price Calcula-
tion, where the concepts, models and software pro-
posed in Chapter 4 are used.

Chapter 6: Analysis of the Electricity Value Equivalent (EVE)
and Forecast of the Time-of-Day Price for a Pumped
Storage (PS) Power Station.

It should be pointed out that the economics approach with
modeling usually requires modem analysis tools and correspond-
ing software and support. Shanghai University (formerly Shang-
hai University of Technology) can offer the software and service.
When the need arises, call telephone number (021) 56631515-
2567, 2568.

The research work has received a great deal of support from
the National Nature Foundation of China, the Ministry of Elec-
tric Power Industry (formerly the Ministry of Energy) of China
and the Shanghai Electric Power Bureau. In particular, it has

been applied preliminary to the implementation of the time-of-




day price system engineering by the Shanghai Electric Power Bu-
reau and proceeded to win the award. It won the second class
merit award in the” 93 Shanghai Science and Technology Progress
Prize and won first in the soft-science group of the above prize.

Convey my hearty thanks to all the above units and individu-
als that supported and assisted the research work. Moreover, I
wish to thank Mr. He Yiqun for his accomplishment of the initial
modeling and software development in Chapter 3, to thank Mr.
Li Yuzeng for his profitable suggestions and to thank Mr. Zhang
Shaohua and Mr. Tong Qibo for their accomplishment of part of
Chapter 5 and 6, Although they have been my students, now they
" are experts in this area additional thanks to Mr. Chen Songquan
for his support to the research at the beginning of the projects.
- and especially to thank Mr. Zhuang Sicheng who took part in the
discussion and who encouraged the author a lot. My sincere
thanks to all of them.

Finally my special thanks go to my wife Chen Xinghuang for
her comprehension, patience and assistance in making the writing
of this book possible.

Yen Maosong
Oct, 1997

Shanghai University
(formerly Shanghai University of Technology)
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