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Fig.1 Structural model of digital energy metering system
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Effect analysis of quantization errors based on stochastic process considering average power
WANG Xuewei' ,WANG Yanjun', WANG Lei*, PENG Xiaojuan'
(1. College of Information Science and Technology, Beijing University of Chemical Technology,
Beijing 100029, China;2. National Institute of Metrology,Beijing 100013, China)
Abstract ; Aiming at the influence of quantization errors on power measurement error in digital substation energy me-
tering system, the structural models of digital energy metering system and power measurement element are established
from the perspective of system analysis, which reveals the error propagation relationship among the internal compo-
nents of the digital energy metering system in detail. A stochastic process representation of the quantization errors is
given and the analysis method based on the stochastic process considering average power is proposed. The mathema-
tical model of power measurement error under the influence of quantization errors is deduced. Furthermore ,the mathe-
matical analytic formula of power measurement relative error is derived. By comparing the theoretical exireme value
with the Monte Carlo simulation extreme value of power measurement relative error,in which both of them are in the
same orders of magnitude and theoretical extreme values are greater than simulation extreme values, it is concluded
that the proposed method is valid. Compared with the traditional quantitative error analysis method, the proposed
method is universally applicable and can serve as theoretical basis for power measurement error estimation.
Key words:digital energy meter;structural model ; quantization error ;stochastic process ; power measurement error
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Optimal energy-saving dispatching model for thermal power
considering carbon trading and its coping mode
TAN Qinliang"* , DING Yihong'
(1. School of Economics and Management, North China Electric Power University, Beijing 102206, China;
2. Research Center for Beijing Energy Development , Beijing 102206, China)
Abstract ; Since the environmental problems brought by the development of power industry is becoming increasingly
serious , the carbon trading is introduced in the dispatching objective to develop the low-carbon electricity. The ideal
energy-saving dispatching model with the minimum energy consumption cost and carbon emission cost as its objective
and the contract power energy-saving dispatching model with the minimum coal-fired cost of power generation and
carbon emission cost as its objective are built,and the impact of two energy-saving dispatching modes on the thermal
power under carbon trading is analyzed to build the collaborative dispatching model of biomass and thermal power as
the mode for dealing with the double constraints of carbon trading and energy-saving dispatching. The evaluation in-
dex system of dispatching effect is constructed from three aspects,i.e. energy-saving and emission reduction, power
generation benefit,and unit operation. Case study shows that the power generation share of the units with high emis-
sion and energy consumption is further reduced,the ideal mode has more energy saving and emission reduction and
generating benefit but worse operation stability of the units compared with the contract power mode ,the coping mode
is better than the other two modes in the three aspects,and its rationality is verified by analyzing the influence of car-
bon trading on the collaborative dispatching.
Key words : energy-saving generation dispatching ; emission permit trade of carbon ; optimal model; collaborative dis-

patching ; thermal power



