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"Smart Street Light Operation System" Street Light Power Supply
And Wireless Transmission System and Network Management System Design
Foreword

In the past 10 years, the topic of "Smart Street Light Operation System" has become a lot of concern and favor of
many domestic and foreign technology manufacturers and operating system vendors and system erectors. Many ideas
about the creative application and future development of the "Smart Street Light Operation System" have been put forward.

In the past five years, we have owned "Outdoor Street Light DC Uninterruptible Power System™ and "Outdoor
Multi-point Relay Jumper Wireless Transmission System™ and "Multiple Integrated Power Supply Equipment around Power
Supply System" that have been in operation for many years. Many manufacturers who want to invest in the "Smart
streetlight operation system" have come, but after countless conferences and test and display applications over the past
few years, they have finally ended. Exploring the reasons, personal recognition is as follows:

1. There are a lot of creative ideas in the sky, and the feasibility of system operation is very low.

2. Say a good "Smart streetlight operating system", but it is empty-handed, without any actual product and actual combat
experience.

3. A highly viable creative system, but they didn t know that their pocket is not deep enough.

4. If the pocket is deep enough, but the professional system of the project manager is insufficiently understood, the
dominant direction is wrong; or it is considered that it can dominate everything, resulting in failure of the project execution.

5. There is still a chance for pocket depth, and the creative system is also right, but the construction requirements of low
price and low cost are introduced, and the wrong product technology and low-cost unstable system are introduced.

6. Everything is well prepared, and it still owes "mature profitable business model", "support from government
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regulations”, "find the long-term partner of the right", "the cooperation of owners of street lamp property rights or
management othpberavtopstration of the owner or manager of the

So far, we have only seen thunder and heavy rain, and have not seen the "Smart streetlight operation system" that is
truly successful. However, we still believe that the "Smart streetlight operation system" is the right direction, the inevitable
development trend in the future, and the industry that has the opportunity to operate for a long time, and the success or
failure will inevitably occur in the next 10 years.

How to cut into the best business operation mode of "Smart Street Light Operation System"? How to introduce a
pragmatic, system-feasible "Smart Street Light Operation System"? How to use itin the last 5 years in S ma treet Light
Operation System ? 1t is the manufacturers who want to i n

In the exhibition hall of "Taoyuan Agricultural Expo" in April 2018, our Multi-technology team introduced the prototype
of "Smart Street Light Operation System" - "SCADA-PDU Remote Power Management System", After all the problems
caused by the operation of more than six months, identifying problems, solving problems, preventing problems, and
planning for the future, let us feel that the actual success of the "Smart streetlight operation system" has seen a little bit of
success, and then It is a step-by-step implementation of planning and thorough implementation and the introduction of
more long-term operational profit-making models, which will inevitably lead to the successful profit-making business model
of the "Smart street lighting operation system".

The following is a brief introduction to the various technologies that have been "actually operated” and the orientation
of the erection; when the business platform of the "Smart Street Light Operation System" is set up, how to play and

introduce long-term profit-making mode, and wait for the intelligent right person appear to be "everything is ready"!!
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Preliminary definition of integed system and erection scheme for "Smart Street Light Operation Syste

A Outdoor dedicated wirelesstenna 5GHz ZOdﬂ

Erection plan 1: A Application equipmen Erection plan 2: A Outdoor wireless transmission system(E2) |

Centrallfzed >>|P Camera Decentralized >>MultpointHopsplatform technology |
waterproof case Can be fixed o both sidk erection

of the outer box

s (A Outdoor Ethernet PoE Power Supply
= (>>PoE:802.3at/48\\IZON/1Gbps

A Application equipment
>>4CELTE Router
Built into the box

J

A Outdoor high temperature explospwoof DC
— UPS power supply system

>>Street light type DC UPS power suppl

\ [A Lightning protection devii

- v >>1DC powers 4DC

A Application equipment
>>Environmental

detection instrument
Can be fixed to the outer b

@ Application equipment \
>> Various I/O interface convers
masters
>>SCADADU remote power
management system
>>QOther equipment Lora, 10T, M:
k Can be fixed to the outer box /

A Application equipmen
>>4GEL.TE Router
(external network / clouc

A Application equipment
>>Environmental detection instrume

A Outdoor lightning protection Ethernet network
power supply

>>4Port PoE Switch 120W Power Sup|

A Application equipment
>> Various I/O interface conversion mastetr
>>SCADMARDU remote power managemsysten
>>Qther equipment Lora, 0T, M2M...

A Application equipmen
>>|P Camera

A AC and DC transformer
>>10240VAC to 138Vdc
output 4.5A~8A

[A Street lamp power supply control panel ]

[A Power Control Management P]_

[A Voltage regulator / circuit breal, >>|nput 240ABower

[A Taiwan Power Companﬂ
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"SmartStreet Light Operation Systeontdoorhightemperature DC UP8wersupplyestimationdesign

Estimation of "Integrated System Power Consumption and POWGE\' |
A Integrated system "power consumption" estifikfned by actuc .

power consumption)
1. Outdoor wirelessamsmission system (E\:2): 8W/H
2. Outdoor Ethernet PoE Power Supply (BFSBE248A): 0.5W/H
3. Outdoor high temperature explogiooof DC power supply system (charge and disc
control board): 1W/H
4. Lightning protection device (LPABLOKAC): 02W/H
5. Outdoor lightning protection Ethernet power supply (OBWHE 248): 2W/H
6.4G wireless router (R200L): 4.3W/H
7. Digital IP camera (including 20 meters IR): 5W/H (9W/H) => 7W/H
8. Environmental detection instrument (estimated power consumptit): 4
9. Various I/O interface conversion main control terminals (estimated power consun
5W/H

Total estimated power consumption per hour of the integrated system: 32W/}

A Outdoor DC UPS "power supply"” estimation design

1. Taiwan's streetlight controbsgm's four season power supply holifsge minimum pow

supply time is about 10 hoursb, it is estimated that the design of street lamp DC UP{

supply to the integrated system operating power, it is recommetigedi¢o supply 4

hours or moretlesign is better.

2. If itis necessary to consider the temporary increase in power supply hours cause

temporary power outage or the need to maintain operational requirements in resporf

power outage, it is recommended to design the opecafiagity ofmore3 hours".

3. Consider the lithium iron phosphadéery "Use of 5 years of power capacity attenus

of about 20%'it is recommended to design the battery capacityaé than 2o increase]

Recommended batygpower capacity: (32MVK (2H+2H)) XB2% = @0W

Suitable product model: USEE5610B 716WH (56Ah @ 12.8V)

A Estimation of "charging time" for simultaneous operation of stf
lamp power supply DC UPS

1. Maximum daily power consumption: 32WAH X 48N

2. Outdoor DC UPS manimcharging wattage per hour: 14.4\AX 6 7W/H

3.Estimation of charging time: 448W/~32)W/H:9.95H; can be fully charged within 10}

4. It is recommended that the total power consumption of the integrated system sha

controlled below 32W/ifljt exceeds 32W/H, it is recommended to design 2 sets

system to distribute power.

[A Outdoor dedicated wireless anter]

[A Outdoor wireless transmission systﬂ

Outdoor Ethernet PoE Power Supply]

A Lightning
protection
device

>>4G Wireles
Router

W
[>>Digita| P cameﬂ

A AC and DC
transformer

A Power Control
Management PI

A Outdoor high temperature explospwnof
DC UPS power supply system

@[»Environmentailetection equipmem]

A Outdoor lightning protection Ether
network power supply

”]

[>> Various 1I/O interface conversion rmas]

[A Street lamp power supply control paﬂ

[A Voltage regulatc}
/ circuit breaker
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Introduction of outdooidih temperature explosipnoof DC UPS power supply system of
"Smart Street Light Operation System"

/A IOR USSP125610B model introduction
>>Aluminum shell bailtthium iron phospha
battery power capacity:

716 WH (56Ah @.8V)

>>UPS marked capacity (DC power factor
4296VA (4.3KVA)

>> Emergenppwer supply time ( 6yEH):
About 18 hours

>> Fully powerless DC UPS battery time:
11.5 hours @Aecharging

>> Product cycle life time:

@) =

/A Hardware and mechanism and interface\
characteristics
>>Lightweight design of aluminum shell mechanis
>>Small volume design 21(L) x20(WOmR{9)5

1. Max charging wattag&W/H (protective battery charging desig

2. Max discharge wattage: 100W/H (battery low voltage dischal
3. Battery full charge By Pass direct power supply (extended lif;

design)
4. Abnorral automatic repair of charge and discharge (reducing

maintenance of system operators)

5. Battery low voltage / final low voltage protection / recovery pi
transmission protection mechanism

6. DC UPS design to redl_J_ce battery AC and DC conversiftmﬂc_)s

>> Weight k@, ont about 50% weight of-ke@d battel
>>Qutdoor IP66 sealed dustproof and waterproof
>>Safety mechanism with low temperat8séqjeand

excessive temperature (@ +75°C)

>>\With R885 output input interface control manag
>>Support industgesde MODBUS communication

development agreement

>>M12/DC head can be expanded with series anc

kMore than 6 years

power supply equipment /
- ﬁ N (2 an : . )
A DC 11.84.4Vdc output power supply A 100240VAC AC to DC input charging
>>Battery full output 100W maximum >>1828Vdc/4-BA/14.4V @5A 72W charging
>>Battery low voltage (12.8V) Minimum output 42W >>Input short circuit protection

>>Low voltage protectionAVaic (within 5% of power remaining) | | >>Input polarity reverse protection
>>Output power supply protection mechanism after lowteottage | | >>/nput overvoltage protection

>>Output short circuit protection >>Input over current protection

>>Output polarity reverse protection >> Input protection against lightning or power surges up to 130(
>>Output over voltage protection Special note: Thetreet lamp power supply line is used under the
>>Output over current protection ground for a long time. The line itself is affected by the rust and

>>The output end protection against lightning or power surges L which i_s very likely to cause serio_us problems such as stability,
and noise in the power supply. It is necessary to semthe

@rotection especially at the input end. )
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The outdoor DC UPS of the "Smart Street Light Opesgiitem™ can be combined with
other peripheral equipment expansiarcfions.

1DC to 4DC power supply lightning and surge protection device application diagram

1 input power is turned on 1 input power supply is connected in series
into 4 output power supplies 7 output power supplies Input power supply total power wattage req
Independent lightning protection fq Independent lightning protection for Greater than >
each DC power supply each DC power supply Output power supply total wattagermre
" : G
1 _go wlavdel 8A Max @ " G p12vddl BA Max (.s/} ~12vdc/ 8A Max O
- ; | 7-,_: » - .$ 3 ¢ » e ;“ s

-

L

Continuous power supply can
extended in series; the total po
supply must & limited to 8A

(Q 9 12vde/ 8A
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A Special reminder: 1 to 4 parallel power supply, can be used for 60Vdc DC system power supply;
AC system can only be used for 24VAC power supply
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1. Outdoor 4 Port PoE Ethernet power supply switch 60W system diagram
2. Outdoor PoE Ethernet power supply (standard and high power type)

‘A Outdoor lightning protection surge shocEPMt\ ‘A Outdoor dual mode PoE Ethernet p‘
PoE power supply switch supply

18-24VDCBA

O iz
DC UPS

O

12 VDC /8A

12VDC input, 4 network ports outg
8W+8W+14W+30W
The btal output power is 60W ma|

18 -24VDC

24VDC input, 4 network partgput:
30W+30W+30W+30W
The btal output power is 120W mj

RJ45 1Gbps
—_— e oo Image data inpt

PoEPSE 30W Standal E(((O))) a P

POEOUtputLAV PoEPSE 72W Passive

A IORDPOEPSP124®A

PoEOutput30NV /

Data, image in and out
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1. Input 12Vdc to output 24VAC, power supply to the Speed Dome
2. Input 24Vdc to output 24VAC, power to 24VAC AC equipment

A Outdoor input 12Vdc to output 24VAC transfo || A Outdoor input 24Vdc to output 24\taBsformer

(1 Jy

(1t Yy

' DC UPS

DC UPS

12VDCI/8A 18-24VDCHBA

18-24VDCKBA

A IORDAPI12242A

A 1to4a parallel lightning protection power sug
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"Smart Street Light Operation System" wireless tragsismsystem uses "mutiointhops' technology to explain

W}____W{}___Wﬂ_.,-

/- H0p4 HOFB HOFQ
, ﬁ--_. 130Mbps 140Mbps - 150Mbps a O N
3 3
| = E. \ Hopl
II | ‘7.'? E {L‘ N\ 160Mbps
/ : "3 ' \

1. Supports 100 relay hops, and the actual operation is over 14 hops, maintaining 100 M 160Mbp:s
2. Each time theopjumps once, the bandwidth is reduced by about 5~8Mbps.
3. After the 7th hop dfd relay hop, the bandwidth will remain at around 100Mbiadljmupt
4. Each time theopplatform will generate a delay of about 1~2ms, and the delay of 15 ho
: : less than 30ms.
Automatically repair
CONNECLON ransIssion {1, kup connection design can be performed.
6. When the device is set to PTP MESH interconnect transmission architecture, the |
disconnected.
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"Smart Street Light Operation System" wireless transmission system kidmstdUlttAP Backup Connection™ technology

Y= = === = _—— -
e

A Multiple hops wireless metP backup connection design technicalagilon
1. The STA client can be repaired according L the:
Or according to the:
2.The number of backup connection APs suppatSSID (AP name) cackup of up to 3 AP devices.
3.The prelevice assists the AP device, which can set the sequential scan connection and switch scan tim
4.Predevice assistance AP device, can set preset channel or preset encryotion passtard f
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"Smart Street Light Operation System" wireless transmission system kidmstdUlttAP Backup Connection™ technology

I ' PTP MESH ‘ ‘ PTP MES* “pp MESI- K

Linet Line3 i Line2

/ y £ "
&‘ B \ PTP MES}
o i) \ Linel
% i \
Loop disconnection back f f \
Usually in a disconnected N
state when other S\

connections are broken
Will automatically resume
the connection

otemest / A PTP MESH loop type disconnection backup automatic repair connection technology ey

T aRA. When the system is initially set upsitset up as a loop transmission system, after which the SEEEEGEEI
/ automatically disconnects one of the connections.
/ 2. The disconnected connection is in the Standby state, ready to repair the wireless connection.
/ 3. When there is any wireless connectianruttion in the system, the backup connection in the Standby s /
automatically resume the connection. /

4. The system can be designed as a "multiple loop, multiple backup" system architecture to ensure th I

wireless system transmission
PTP MESH " " k: >< Non Lin k - |y

Lines PTP MESH
L Lined
3 PTP MESH i!: Line2
Line3

[ 3

3 4

:f:i' :;:ﬁ
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p

E Taoyuan Agricultural Expo "SCARIBU Remote Power Management System" Operation Case Description

~

A SCADAPDU remote power management sys

R
A Pad

A PC/Cloud Server A
w ' b 4

o '
. v

'h:‘l ‘J"

A Smart Phone

SCADA system controlled device group

4-P g

TSCADA
RAFRE=

gnsn
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Ve

E Taoyuan Agricultural Expo "SCABIAU Remote Power Management System” Operation Case Description

'[A Outdoor dedicated wireless anteﬂ

A SCADAPDU remote power management systel

equipment architecture diaqram

>> EEN-2 wireless device

>>4G Wireless Rout [A Outdoor wireless transmission systJ
POEEthernet Extranet/cloud
f [>>Environmenta| detection instru power supply .

_..!:l

ﬁ A Outdoor Ethernet PoE Power Byp ]

>

A Outdoor wireless transmission syﬂ [>>D|g|tal IP camera >> Various I/O interface convers

A Outdoor Ethernet Paiver Suppl A Outdoor 4Port Ethernet PoE Switch Power SU|

TLEA Lightning protection device >>1DC to 4DC parallel pow&lir

A Outdoor higarhperature explosgnof D@PS power supply sys
>>Battery power capacity: 716 WH (56Ah @ 12.8V)
>>UPS marked capacity: 4296VA (4.3KVA)
>>Powesupply time (defined by 36W/H): about 18 hours

Outdoor high temperature explosppnof
DC UPS power supply system

A Lightning
protection
device

>>4G Wireles:
Router

>>Environmenta| detection equipme]

Im
[A

Outdoor lightning protection Ethern
netwok power supply

Rs485

Data transmisfo

: @[» Various 1I/O interface conversion mas]

[>>Digita| IP cameﬂ

A AC and DC transformer / 240VAQ4#/18
A Power Control Management SE©RIDA
A Street Light Regulator / Transformer / Circuit Bre Rf45 -
*ACpower suppl Data fransmissior [A AC and DC} [A Street lamp power supply control paﬂ
transformer

[A Street light 240VAC power supply control cab] [A

L)

[A Taiwan Power Company 240VAC Power Source]

Power Control
Management PI

A Taiwan Power Compaﬂ

[A Voltage regulatc]
[ circuit breaker
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E Taoyuan Agricultural Expo "SCAPIBU Remote Power Management System" Operation Case Description

A SCADA system controlled devic

group

Power Management (PByste

O  Street light management control syste!
Temperature and humidity sensing sys

UL S ft_>> L o o sl aphic control syste
p— Video walkigalkie s
(( )) 485¥IP ’ iz%‘_}[;iiﬂj
= O
sl O  Fire equipment monitog system
l L1 U = [ O  ...other detection devices or systems
: DC-UPS2

7§£‘}’H & -f\J{J-'.!- <! L{:f{»;m . X ’ . | S—
_m- A = )C-UPS1 .
-

- )
/| 8- )

I

— ] ) e—

éSlGNAL
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E Taoyuan Agricultural Expo "SCAEBU Remote Power Management System" OperatiddeSasption

A SCADA system operation status n

SCADA system controlled device grou
Power Management (PDU) Sy

Street light management control system
Temperature and midity sensing syste
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O  Video surveillance system and graphic control
system

O  Video walki¢alkie system

O  Access control card machine control system

O  Emergency help system

O  Fire equipment monitoring system

O  ...other detection devices or systems
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