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Fig.1 Schematic diagram of cable trench ventilation
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Fig.2 Map of six-loop cable system in
ventilated trench
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Fig.3 Divisions of solution domain
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Fig.4 Velocity distribution in cable trench
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Fig.6 Equivalent thermal circuit model of
single core cable
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Application of PFTTH technology in smart grid
FAN Hong',GAO Liang',ZHOU Lijun®,LI Luying®,ZHANG Xin?
(1. Shanghai University of Electric Power,Shanghai 200090, China;
2. Shanghai Puhai Qiushi Electric Power High Technology Co.,Ltd.,Shanghai 200090, China)

Abstract: The implementation objective of PFTTH(Power Fiber To The Home) technology and the structure
of EPON (Ethernet Passive Optical Network) are introduced. Two communication construction schemes of
PFTTB (Power Fiber To The Building) are given. The first one adopts optical fiber communication for the
remote channel between concentrator and master station and low-voltage power line carrier,RS-485 and short
distance wireless communication for the local channels. The other one adopts the direct communication
between fiber collector and master station via optic-fiber network. A communication construction scheme of
PFTTH is proposed,which adopts the direct communication between optic-fiber power meter and main station
via optic-fiber network. Equipments are rationally configured for these schemes,which are explained in detail
with an example. The pilot project,application of PFTTH technology to Nangiao smart community,is
introduced.
Key words: smart grid; communication; passive optical network; Ethernet; PFTTH; smart community
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Current-carrying capacity calculation based on coupling fields for cable
in ventilated trench and its influencing factors

YANG Yongming',CHENG Peng',CHEN Jun®’,YANG Fan'

(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongging 400044, China;2. Grid Maintenance Branch Company,
Chongqing Electric Power Corporation, Chongqing 400015, China)

Abstract: For the flow-heat coupling analysis,a 3-D model of cable trench ventilation system is established
according to the characteristics of air flow and heat transfer,based on which and with the corresponding
boundary conditions and assumptions,the finite element method is applied to calculate the coupling between
fluid field and thermal field and the fluid velocity distribution in cable trench and the temperature
distribution on cable surface are obtained. Its accuracy is thus verified. Based on the calculated highest
temperature of cable surface,the cable-area equivalent thermal circuit method and the numerical iterative
method are applied to calculate the cable current-carrying capacity. The influence of different factors on
cable current-carrying capacity is investigated by case simulation and results indicate that,the capacity
increases along with the increase of inlet air velocity;the capacity decreases about 5.6 A per 1 K increase
of inlet air temperature;and the capacity decreases along with the increase of cable trench length.

Key words: current-carrying capacity; forced ventilation; finite element method; equivalent thermal circuit
method; numerical iterative method; cables
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