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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 

Technical installations especially that are subject to special safety criteria should always be kept at the best possible level of 
operation safety. This applies in particular to their innumerable pipeline systems which require a high level of reliability and
safety, such as those in nuclear power plants. 
Taishan EPR (European Pressurized Reactor) nuclear power plant, which is in Guangdong province in China, has been the first 
one which succeeds to finish cold function test (CFT) among all the third generation nuclear power stations around the world. 
Before CFT, a lot of time has been spent to finish the piping inside grinding work, which is supposed to be the first case of 
nuclear pipe line inside grinding in China, according to RCC-M code and technical specification, to relieve the weld structure 
from mechanical constrains, specifically high fatigue stress.  
Inside grinding robots are custom made, from DN100 to DN500, including 4 types of robots, to carry out the inside grinding 
work in pipes instead of human beings when it is impossible for workers to achieve. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of IYNC2016. 
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