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Abstract

District heating networks are commonly addressed in the literature as one of the most effective solutions for decreasing the 
greenhouse gas emissions from the building sector. These systems require high investments which are returned through the heat
sales. Due to the changed climate conditions and building renovation policies, heat demand in the future could decrease, 
prolonging the investment return period. 
The main scope of this paper is to assess the feasibility of using the heat demand – outdoor temperature function for heat demand 
forecast. The district of Alvalade, located in Lisbon (Portugal), was used as a case study. The district is consisted of 665 
buildings that vary in both construction period and typology. Three weather scenarios (low, medium, high) and three district 
renovation scenarios were developed (shallow, intermediate, deep). To estimate the error, obtained heat demand values were 
compared with results from a dynamic heat demand model, previously developed and validated by the authors.
The results showed that when only weather change is considered, the margin of error could be acceptable for some applications
(the error in annual demand was lower than 20% for all weather scenarios considered). However, after introducing renovation 
scenarios, the error value increased up to 59.5% (depending on the weather and renovation scenarios combination considered). 
The value of slope coefficient increased on average within the range of 3.8% up to 8% per decade, that corresponds to the 
decrease in the number of heating hours of 22-139h during the heating season (depending on the combination of weather and 
renovation scenarios considered). On the other hand, function intercept increased for 7.8-12.7% per decade (depending on the 
coupled scenarios). The values suggested could be used to modify the function parameters for the scenarios considered, and 
improve the accuracy of heat demand estimations.
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Abstract 

China's southern power grid has been plagued by frequent disasters, such as lightning strikes, wildfires, ice and typhoons, and so 
on, which pose a great threat to the reliable operation of the grid. It is difficult to meet the requirement of automatic operation in 
the way of the traditional manual or limited fault location, cause analysis and failure summary analysis report. Data based on the 
fusion of all kinds of business system, realize the reason of the fault tripping device and automatic analysis, automatic generation 
of fault tripping analysis report, automatic push in monitoring system fault alarm and send real-time alarm messages. Fault 
tripping intelligent positioning analysis is helpful to quick accurate positioning, help operations staff in a timely manner to solve 
fault, quickly restore power, effectively reduce the operations staff report provided workload, improve work efficiency, thus 
effectively ensure the safe, stable and economic operation of power grid. 
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1. Introduction 

Due to the special geographical location, the five provinces of China Southern Power Grid have been frequent 
meteorological disasters, and have many characteristics, such as a wide variety, sudden strong, wide range of 
influence and so on. The severe meteorological disasters will be buried in the substation, transmission lines, power 
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lines, high voltage transformers and other power grid equipment security, transmission stability and the safety of the 
grid workers buried a major security risks[1-3]. 

Lightning damage to the power grid is divided into: direct, round attack, counterattack, induction, invasion and 
other categories. Caused by the lightning overvoltage has the characteristics of large amplitude wave steep, the 
weakest insulation system (such as transformer etc.) the biggest threat, a porcelain insulator outdoor overhead line 
and the knife switch transformer will be threatened, and even indoor electrical equipment will be lightning wave 
invasion[4,5]. 

Line trip is usually caused by the breakdown of the air gap of the conductor or insulator damage. There are 2 
types of discharge in the air gap: 

 The wire to the ground including trees, buildings, etc. 
 The discharge of tower material, pin and so on 

The composite insulator is distorted at high temperature, and the insulation performance decreases. According to 
statistics, in the line trip accident: the conductor on the ground caused by the discharge of about 90%; lead to the 
tower caused by the discharge of about 9%; insulator damage caused by rare. General 500kV line tower height above 
30m, do a good job in the tower and its surrounding vegetation clearance, can be avoided after the 2 cases [6-9]. 

When the icing thickness of the circuit reaches the icing thickness of the circuit design, it is very likely that the 
wire will be broken or collapsed, which will increase the load of the wire, cause wire galloping, line trip, 
transmission line load reduction [10,11]. 

Typhoon is mainly in the coastal cities and a few inland areas, the impact of the power grid is very large, it is 
likely to lead to the line down the rod break, wind deflection discharge, and even cause the device to trip[12-14]. 

In large units, EHV / UHV, the characteristics of large power grid interconnected environment, due to the impact 
of the meteorological disasters, accurate positioning and analysis of causes of main power equipment fault tripping 
of power grid operation analysis is particularly important[15]. The aim of intelligent fault location of power grid 
fault is as follows: 

 Fault identification: can accurately identify a variety of main equipment trip fault, including the main transformer, 
bus, line, high resistance and other equipment failure 

 Analysis of the causes of the failure: the combination of meteorological factors at the time of failure and the 
disaster prevention parameters of the equipment can automatically analyze the possible causes of the failure 

 Fault alarm automatic transmission: the fault can be confirmed by the operation of the incident through SMS, e-
mail and other means to inform the specific maintenance personnel, in order to carry out timely operation and 
maintenance work 

 Automatic analysis of the fault trip report: can be combined with the EMS, Paul, production management system 
and other multi-source data automatically generated by the various departments of the fault trip analysis report 

2. General plan 

All the multi-source data power grid fault tripping scheme based on intelligent positioning analysis as following 
steps: firstly, fault recognition based on EMS information, protection information, traveling wave information, 
including fault equipment, fault time, fault phase, fault, loss of load of reclosure, fault accurate location information 
and the line through the traveling wave tower location information between two adjacent towers, and given the 
recent tower number and the closest distance. Then EMS information, equipment monitoring, meteorology and other 
information to analyze the causes of failure. Be able to visually display and alarm the power grid failure, and notify 
the relevant operation and maintenance personnel through SMS alert platform. Finally, the comprehensive utilization 
of EMS system, GIS system, protection system, fault location system, production management system, lightning 
monitoring, icing monitoring, fire monitoring, multi spectral typhoon monitoring business system for automatic 
generation of fault tripping detailed analysis report. The overall scheme is shown in Fig. 1. 

The multi-source data grid fault location based on Intelligent tripping systems involving large data access in three 
ways: 
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