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Abstract—EPON ring network was applied in networking and
cabling of mine to improve mine mechanical and electrical
equipment of intelligent system network operation instability as
well as high fault rate. When there is a single node failure, there is
potentially a paralysis of the entire network system. EPON ring
network can improve the safety and reliability of the whole
network system.
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l. INTRODUCTION

Mine mechanical and electrical equipment of intelligent
system usually adopts industrial Ethernet in networking and
cabling. But the horrible downhole conditions have
made sensors of many electrical equipment and detection
devices for network information system fail to function well.
Thus there are operation instabilities, low accuracy and high
failure rate. When there is a single node failure, there is the
entire network system paralysis leading to poor reliability.
Furthermore, using industrial Ethernet network also has other
demerits such as not easy to expansion, higher cost of
construction and maintenance. The drawbacks of Network data
communication have become bottlenecks of mine mechanical
and electrical equipment to update to intelligent.

It's proposed in this paper the EPON ring network was used
to the networking, cabling of downhole mechanical and
electrical equipment, which can improve the safety and
reliability of the whole network system.

1. EPON SYSTEM ARCHITECTURE

As a new type of Optical fiber access Network technology,
Ethernet Passive Optical Network (EPON) adopts the Passive
Optical fiber transmission by Point-to-Multipoint Connection,
on Ethernet to offer a variety of business services.

EPON consists of OLT (optical line terminal), the user side
equipment ONU (optical network unit) and ODN (light
distribution network) and adopts a tree topology. OLT is placed
in the center office side, taking charge of allocation and channel
connection, as well as real-time monitoring, management and
maintenance functions. ONU is placed on the user side,
between OLT and ONU by ODN (distribution of passive
optical network) connection [1]. EPON system architecture is
shown in fig. 1:
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IIl.  THE ADVANTAGES OF EPON NETWORK APPLIED IN
UNDERGROUND

EPON OLT can support the optical fiber interface, El
interface, Ethernet interface, the RS - 232/485 businesses, and
the transmission of the WDM. Compared with the traditional
Ethernet technology, ONU can realize the up-and-down
direction of the data transmission and monitoring. Besides it is
easy to maintain the POS equipment without power dissipation.
Itis easy laid, too. As for long-term use the operating costs and
management costs will decrease a lot thus save much fund
[2-3].Specific application as shown in Tab. 1:
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FIGURE I. EPON SYSTEM ARCHITECTURE.



TABLE | .EPON NETWORK TECHNOLOGY CONTRASTED WITH THE

TRADITIONAL ETHERNET TECHNOLOGY.

Compare
the project

EPON network
technology

Traditional Ethernet
technology

Double fiber two-way
technology, main equipment

Single fiber breaking,

transmission

the next level equipment,
equipment at various levels
will introduce time delay,
but time delay is shorter.

:;rlcr)]rection prote(?tion, single fiber _ losing the ability to
breaking remains protection | protect.
ability.
Equipment in loop way
Single equipment in loop in series, any node data
way in series, any node data | flow need to flow
Real-time flow need to flow through to | through to the next level

equipment, equipment at
various levels will
introduce time delay,
time delay is longer than
the other.

Trunk
transmission
rate

All the nodes can be serial
connection, star connection,
flexible network topology.

All nodes must be serial
connection, flexible
network topology.

Unique to the DBA dynamic
bandwidth allocation ability,

Fixed 10M /100 M /
1000 M bandwidth,

maintenance
and
management

analysis point of failure,
network maintenance and
simple.

Blz:iﬁ'dth flexible configuration, each when limited bandwidth,
P 9 node business and bandwidth allocation
equipment of bandwidth. and complex equipment.
Support double loop Support single and
redundancy switch with host | double loop, intersecting
and optical fiber loop two rings and other
Redundancy | redundant functions, even in | redundancy switching,
the case of double loop all must by the center for
interrupt will still be able to | redundancy switching
star work. function.
Plug-in data structure, a For active and node
single site failure does not . -
System L devices, a single node
S affect the entire ring network f N
reliability S : failure reliability impact
reliability, can realize plug S
on the entire ring.
and play, easy to use.
Cha“!‘e' Various business data flow .
security - - Unable to isolate.
: - isolation.
isolation
Equipment, expansion card Lo
Expansion way, plug and play, simple E_xp_ansmn 1S more
R " difficult, need to replace
of sexual installation, expansion of - .
- - transmission equipment.
convenient and flexible.
Network Can remote diagnosis, easy Because each subsystem

conversion equipment,
fault point, the overall
network maintenance is
relatively complex.

EPON network technology has the advantages of single
fiber breaking remains protection ability, short transmission
delay, flexible networking and support double loop redundancy
switching. Furthermore, the construction and maintenance cost
is low and the extension and application in mine is of high
degree of modularity. This will increase the safety and
reliability of network operation.

IV. MINE MECHANICAL AND ELECTRICAL EQUIPMENT OF
THE TRUNK COMMUNICATION RING NETWORK DESIGN

Ring network structure is based on Epon technology design.
It is from the mining of two wellhead line laying down by a
wellhead access and by another wellhead derivation. The
command center of the platform is to realize a butt joint double
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vessel network structure. The surface gathering equipment
adopts reuse technology ensuring downhole network which
produces a breakpoint does not affect the normal operation of
the entire network. And underground access devices are not
directly involved in ring network, but with the method of the
beam splitter which is not used as a network of transport nodes.
Therefore, when there is a downhole access device failure, it
will not affect the main network, and the maximum ensures the
robustness of the network [4-7]. As shown in fig.2 and fig.3
there are mine mechanical and electrical equipment networking
principle diagram and ring network structure.
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FIGURE Il. MINE MECHANICAL AND ELECTRICAL EQUIPMENT
NETWORKING DIAGRAM.

V. SUMMARY

On the whole, EPON network technology focuses on the
current network technology advantages. To some extent, it
remains excellent broadband access technology. EPON
technology ring network structure will improve underground
network system security, reliability and reduce the failure rate.
Inaword, it is very suitable for poor conditions undermines[8].
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FIGURE Ill. MECHANICAL AND ELECTRICAL EQUIPMENT IN RING
NETWORK.
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