
IO-Power Technology Co., Ltd   30055 100 1  1F,No.100, Jinzhu Rd., North Dist., Hsinchu City 30055, Taiwan 

http://www.io -power.com  http://www.io -power.com.cn  e-mail: io-power@io-power.com.tw T el: 03-5429395  Fax: 03-5357297 

Form No. IOP-OANI-001-001  Rev. A.1                                           1 / 34                                                Retention date 6years 

"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 operators", the cooperation of the owner or manager of the power source  etc. 

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 it in the last 5 years in Smart Street Light 

Operation System ? It is the manufacturers who want to invest in this industry to think deeply and make decisions. 

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 integrated system and erection scheme for "Smart Street Light Operation System" 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Erection plan 2: 
Decentralized 

erection 

Â Outdoor wireless transmission system (EL-N-2) 

>>Multi-point Hops platform technology 

Â Outdoor high temperature explosion-proof DC 
UPS power supply system 

>>Street light type DC UPS power supply 

Â Outdoor lightning protection Ethernet network 
power supply 

>>4Port PoE Switch 120W Power Supply 

Â Taiwan Power Company 

>>Input 240AC Power 

Â Street lamp power supply control panel 

Â Voltage regulator / circuit breaker 

Â AC and DC transformer 

>>100-240VAC to 15-28Vdc 
output 4.5A~8A 

Â Application equipment 

>>IP Camera 

Â Application equipment 

>>4G-LTE Router 
(external network / cloud) 

Â Outdoor Ethernet PoE Power Supply 

>>PoE:802.3at/48V/30-72W/1Gbps 

Â Outdoor dedicated wireless antenna 5GHz 20dBi 

Â Application equipment 

>> Environmental detection instrument 

 

Â Lightning protection device 

>>1DC powers 4DC 

Â Power Control Management PDU 

Â Application equipment 

>> Various I/O interface conversion masters 
>>SCADA-PDU remote power management system 

>>Other equipment Lora, IoT, M2M... 

Erection plan 1: 
Centralized 

waterproof case 

Â Application equipment 

>> Environmental 
detection instrument 

Can be fixed to the outer box 

Â Application equipment 

>> Various I/O interface conversion 
masters 

>>SCADA-PDU remote power 
management system 

>>Other equipment Lora, IoT, M2M... 
Can be fixed to the outer box 

Â Application equipment 

>>4G-LTE Router 
Built into the box 

Â Application equipment 

>>IP Camera 
Can be fixed to both sides 

of the outer box 
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"Smart Street Light Operation System" outdoor high temperature DC UPS power supply estimation design 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Estimation of "Integrated System Power Consumption and Power Supply" 
Â Integrated system "power consumption" estimate (defined by actual 

power consumption) 
1. Outdoor wireless transmission system (EL-N-2): 8W/H 
2. Outdoor Ethernet PoE Power Supply (DPOE-PSP1248-OA): 0.5W/H 
3. Outdoor high temperature explosion-proof DC power supply system (charge and discharge 
control board): 1W/H 
4. Lightning protection device (LPDC-4D10KA-C): 0.2W/H 
5. Outdoor lightning protection Ethernet power supply (DPOE-OSW1248-4): 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 consumption): 4W/H 
9. Various I/O interface conversion main control terminals (estimated power consumption): 
5W/H 

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

Â Outdoor DC UPS "power supply" estimation design 
1. Taiwan's streetlight control system's four season power supply hours, "the minimum power 
supply time is about 10 hours", so it is estimated that the design of street lamp DC UPS power 
supply to the integrated system operating power, it is recommended to "power supply 14 
hours or more" design is better. 
2. If it is necessary to consider the temporary increase in power supply hours caused by the 
temporary power outage or the need to maintain operational requirements in response to the 
power outage, it is recommended to design the operating capacity of "more 3 hours". 
3. Consider the lithium iron phosphate battery "Use of 5 years of power capacity attenuation 
of about 20%", it is recommended to design the battery capacity of "more than 25% increase". 

Recommended battery power capacity: (32W/H X (14H+2H)) X125% = 680W 
Suitable product model: USSP-1256-10B 716WH (56Ah @ 12.8V) 

Â Estimation of "charging time" for simultaneous operation of street 
lamp power supply DC UPS 

1. Maximum daily power consumption: 32W/H X 14H = 448W 
2. Outdoor DC UPS maximum charging wattage per hour: 14.4V X 5.4A = 77W/H 
3. Estimation of charging time: 448W / (77-32)W/H = 9.95H; can be fully charged within 10H 
4. It is recommended that the total power consumption of the integrated system should be 

controlled below 32W/H; if it exceeds 32W/H, it is recommended to design 2 sets of 
system to distribute power. 

Â Outdoor wireless transmission system 

Â Outdoor high temperature explosion-proof 
DC UPS power supply system 

Â Outdoor lightning protection Ethernet 
network power supply 

>> Various I/O interface conversion masters 

Â Taiwan Power Company 

Â Street lamp power supply control panel 

Â Voltage regulator 
/ circuit breaker 

Â AC and DC 
transformer 

>>Digital IP camera 

>>4G Wireless 
Router 

Â Outdoor Ethernet PoE Power Supply 

Â Outdoor dedicated wireless antenna 

>>Environmental detection equipment 

Â Lightning 
protection 
device 

Â Power Control 
Management PDU 
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Introduction of outdoor high temperature explosion-proof DC UPS power supply system of 
"Smart Street Light Operation System" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â 100-240VAC AC to DC input charging 

>>15-28Vdc/4.5-8A/14.4V @5A 72W charging 
>>Input short circuit protection 
>>Input polarity reverse protection 
>>Input overvoltage protection 
>>Input over current protection 
>> Input protection against lightning or power surges up to 1300W 
Special note: The street lamp power supply line is used under the wet 
ground for a long time. The line itself is affected by the rust and mold, 
which is very likely to cause serious problems such as stability, glitch 
and noise in the power supply. It is necessary to strengthen the 
protection especially at the input end. 

Street lamp type MCU charge and discharge controller 

1. Max charging wattage: 77W/H (protective battery charging design) 
2. Max discharge wattage: 100W/H (battery low voltage discharge 42W) 
3. Battery full charge By Pass direct power supply (extended life 
design) 
4. Abnormal automatic repair of charge and discharge (reducing the 
maintenance of system operators) 
5. Battery low voltage / final low voltage protection / recovery power 
transmission protection mechanism 
6. DC UPS design to reduce battery AC and DC conversion loss 40% 

Â DC 11.5-14.4Vdc output power supply 

>>Battery full output 100W maximum 
>>Battery low voltage (12.8V) Minimum output 42W 
>>Low voltage protection 11.5-12Vdc (within 5% of power remaining) 
>>Output power supply protection mechanism after low voltage protection 
>>Output short circuit protection 
>>Output polarity reverse protection 
>>Output over voltage protection 
>>Output over current protection 
>>The output end protection against lightning or power surges up to 1300W 

Â Hardware and mechanism and interface 

characteristics 

>>Lightweight design of aluminum shell mechanism 

>>Small volume design 21(L) x20(W) x19.5 cm(H) 

>> Weight 7.7kg, only about 50% weight of lead-acid battery 

>>Outdoor IP66 sealed dustproof and waterproof grade 

>>Safety mechanism with low temperature (@ -35°C) and 

excessive temperature (@ +75°C) 

>>With RS-485 output input interface control management 

>>Support industrial-grade MODBUS communication 

development agreement 

>>M12/DC head can be expanded with series and parallel 

power supply equipment 

Â IOP- USSP-1256-10B model introduction 

>>Aluminum shell built-in lithium iron phosphate 

battery power capacity:  

716 WH (56Ah @ 12.8V) 

>>UPS marked capacity (DC power factor is 1): 

4296VA (4.3KVA) 

>> Emergency power supply time ( by 36W/H): 

About 18 hours 

>> Fully powerless DC UPS battery time: 

11.5 hours @ 5A charging 

>> Product cycle life time: 

More than 6 years 
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The outdoor DC UPS of the "Smart Street Light Operation System" can be combined with 
other peripheral equipment expansion functions. 

 
 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12Vdc/ 8A Max  

12Vdc/ 8A Max  

12Vdc/ 8A Max  

12Vdc/ 8A Max  

1 input power is turned on  
into 4 output power supplies 

Independent lightning protection for  
each DC power supply 

12Vdc/ 8A Max  

12Vdc/ 8A Max  

12Vdc/ 8A Max  

12Vdc/ 8A Max  

1 input power supply is connected in series to  
7 output power supplies 

Independent lightning protection for  
each DC power supply 

12Vdc/ 8A Max  

Continuous power supply can be 
extended in series; the total power 

supply must be limited to 8A 

12Vdc/ 8A Max  

12Vdc/ 8A Max  

Input power supply total power wattage required 
  Greater than > 

Output power supply total wattage or more 

1 to 4 parallel power supply:  

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

12Vdc/ 8A  Max  

18 -24VDC/6A  

Â IOP -LPDC -4D10KA -C 

1 to 4 parallel lightning 

protection power supply  

Â 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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Ethernet pow er supply:  

1. Outdoor 4 Port  PoE Ethernet power supply switch 60W system diagram  

2. Outdoor PoE Ethernet power supply (standard and high power type)  

Â Outdoor lightning protection surge shock 4 Port 
PoE power supply switch 

Â IOP-DPOE-OSW1248-4 
Outdoor Ethernet (PoE) 4Port 

Standard DC power supply switch 

PoE-Output 14W PoE-Output 8W 

PoE-Output 8W 

18 -24VDC  

12 VDC /8A  

DC UPS 

PoE-Output 30W 

Data, image in and out 

12VDC input, 4 network ports output: 
8W+8W+14W+30W 

The total output power is 60W max 
 

24VDC input, 4 network ports output: 
30W+30W+30W+30W 

The total output power is 120W max 

Â Outdoor dual mode PoE Ethernet power 
supply 

Â IOP-DPOE-PSP1248-OA 
Outdoor Ethernet (PoE) power supply 

48V-30W or 48V-72W 

PoE-PSE 72W Passive 

RJ-45 1Gbps 

Image data input 

18-24VDC/6A 

12VDC/8A 

DC UPS 

PoE-PSE 30W Standard 

12VDC/8A 

http://www.io-power.com/
http://www.io-power.com.cn/
mailto:io-power@io-power.com.tw


IO-Power Technology Co., Ltd   30055 100 1  1F,No.100, Jinzhu Rd., North Dist., Hsinchu City 30055, Taiwan 

http://www.io -power.com  http://www.io -power.com.cn  e-mail: io-power@io-power.com.tw T el: 03-5429395  Fax: 03-5357297 

Form No. IOP-OANI-001-001  Rev. A.1                                           8 / 34                                                Retention date 6years 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DC to AC power supply to the camera:  

1. Input 12Vdc to output 24VAC, power supply to the Speed Dome  

2. Input 24Vdc to output 24VAC, power to 24VAC AC equipment  

Â Outdoor input 24Vdc to output 24VAC transformer Â Outdoor input 12Vdc to output 24VAC transformer 

12VDC/8A  

24VAC/2.5A 

60W 

18-24VDC/6A 

DC UPS 

Â IOP-DAPI-24242A-1 
Outdoor 24VDC 

Turn 24VAC AC power supply 

24VDC/4A  

Â IOP-DBBV-I12O20-1 
Outdoor automatic Buck and 

Boost converter 

12VDC/8A 

24VAC/2.5A 

60W 

Â 1 to 4 parallel lightning protection power supply 

18-24VDC/6A 

DC UPS 

Â IOP-DAPI-12242A-1 
Outdoor 12VDC 

Turn 24VAC AC power supply 

Â 1 to 4 parallel lightning protection power supply 
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"Smart Street Light Operation System" wireless transmission system uses "multi-point hops" technology to explain 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â Control Room 

Loop disconnection backup 
Automatically repair 

connection transmission 

Hop1 
160Mbps 

Hop2 
150Mbps 

Hop3 
140Mbps 

Hop4 
130Mbps 

Hop1 
160Mbps 

Hop2 
150Mbps 

Hop3 
140Mbps 

Hop4 
130Mbps 

Hop3 
120Mbps 

Two wireless backbones 
Total bandwidth 320Mbps 

(non-spreading, less 
interference) 

Multi-point hops jumper wireless transmission technology explanation 
1. Supports 100 relay hops, and the actual operation is over 14 hops, maintaining 100 Mbps 
2. Each time the hop jumps once, the bandwidth is reduced by about 5~8Mbps. 
3. After the 7th hop of the relay hop, the bandwidth will remain at around 100Mbps, not falling. 
4. Each time the hop platform will generate a delay of about 1~2ms, and the delay of 15 hops will be 
less than 30ms. 
5. When the device is set to AP and STA interconnection transmission architecture, multi-AP 
backup connection design can be performed. 
6. When the device is set to PTP MESH interconnect transmission architecture, the loop can be 
disconnected. 
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"Smart Street Light Operation System" wireless transmission system adopts "Hops Multi-AP Backup Connection" technology 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

AP1 
Service STA 

Client 

Â Multiple hops wireless multi-AP backup connection design technical explanation 
1. The STA client can be repaired according to the "Startup backup connection after disconnection" 
Or according to the "preset signal change value, forcibly perform backup connection search in advance". 
2.The number of backup connection APs supports the SSID (AP name) backup of up to 3 AP devices. 
3.The pre-device assists the AP device, which can set the sequential scan connection and switch scan time function. 
4.Pre-device assistance AP device, can set preset channel or preset encryption password function 

AP2 
Service 

STA 

Client 

AP3 
Service STA 

Client 

AP4 
Service 

STA 
Client Backup1 

Backup2 

Backup3 

Non Link 
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"Smart Street Light Operation System" wireless transmission system adopts "Hops Multi-AP Backup Connection" technology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â PTP MESH loop type disconnection backup automatic repair connection technology explanation 
1. When the system is initially set up, it is set up as a loop transmission system, after which the software 
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 connection interruption in the system, the backup connection in the Standby state will 
automatically resume the connection. 
4. The system can be designed as a "multiple loop, multiple backup" system architecture to ensure the stability of 
wireless system transmission 
5. The loop backup transmission system can span the "wired backup system" and the "wireless backup system" 

PTP MESH 
Line1 

Loop disconnection backup 
Usually in a disconnected 
state when other 
connections are broken 
Will automatically resume 
the connection 

PTP MESH 
Line1 

PTP MESH 
Line2 

PTP MESH 
Line4 

PTP MESH 
Line3 

PTP MESH 
Line5 

PTP MESH 
Line6 

PTP MESH 
Line4 

PTP MESH 
Line3 

PTP MESH 
Line2 

Non Link 
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É Taoyuan Agricultural Expo "SCADA-PDU Remote Power Management System" Operation Case Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â PC/Cloud Server 
Â Pad 

Â Smart Phone 

Â SCADA-PDU remote power management system 

operation architecture 

Â SCADA system controlled device group 
Õ Power Management (PDU) System 
Õ Street light management control system 
Õ Temperature and humidity sensing system 
Õ Video surveillance system and graphic control 

system 
Õ Video walkie-talkie system 
Õ Access control card machine control system 
Õ Emergency help system 
Õ Fire equipment monitoring system 
Õ ...other detection devices or systems 
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É Taoyuan Agricultural Expo "SCADA-PDU Remote Power Management System" Operation Case Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â SCADA-PDU remote power management system 

equipment architecture diagram 

Rj-45 

Data transmission 

Rs-485 

Data transmission 

 

Â Outdoor high temperature explosion-proof DC UPS power supply system 

>>Battery power capacity: 716 WH (56Ah @ 12.8V) 

>>UPS marked capacity: 4296VA (4.3KVA) 

>>Power supply time (defined by 36W/H): about 18 hours 

Â Street light 240VAC power supply control cable 

Â Taiwan Power Company 240VAC Power Source / Green 

Energy 

Â AC and DC transformer / 240VAC to 18-24Vdc 

Â Power Control Management SCADA-PDU 

Â Street Light Regulator / Transformer / Circuit Breaker 

Â  

Â Lightning protection device >>1DC to 4DC parallel power supply 

Â Outdoor Ethernet PoE Power Supply 

Â Outdoor wireless transmission system 

>> EL-N-2 wireless device 

>>Digital IP camera 

>>4G Wireless Router 
Extranet/cloud 

>>Environmental detection instrument 

>> Various I/O interface conversion 

masters 

Â Outdoor 4Port Ethernet PoE Switch Power Supply 

DC power supply 

PoE Ethernet 
power supply 

AC power supply 

DC power supply 

Â Outdoor wireless transmission system 

Â Outdoor high temperature explosion-proof 
DC UPS power supply system 

Â Outdoor lightning protection Ethernet 
network power supply 

>> Various I/O interface conversion masters 

Â Taiwan Power Company 

Â Street lamp power supply control panel 

Â Voltage regulator 
/ circuit breaker 

Â AC and DC 
transformer 

>>Digital IP camera 

>>4G Wireless 
Router 

Â Outdoor Ethernet PoE Power Supply 

Â Outdoor dedicated wireless antenna 

>>Environmental detection equipment 

Â Lightning 
protection 
device 

Â Power Control 
Management PDU 
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É Taoyuan Agricultural Expo "SCADA-PDU Remote Power Management System" Operation Case Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â PTP MESH wireless multi-point relay jumper circuit backup 

transmission system 
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É Taoyuan Agricultural Expo "SCADA-PDU Remote Power Management System" Operation Case Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â SCADA system point device architecture 

diagram 

Â SCADA system controlled device 
group 

Õ Power Management (PDU) System 

Õ Street light management control system 

Õ Temperature and humidity sensing system 

Õ Video surveillance system and 

graphic control system 

Õ Video walkie-talkie system 

Õ Access control card machine control 

system 

Õ Emergency help system 

Õ Fire equipment monitoring system 

Õ ...other detection devices or systems 
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É  Taoyuan Agricultural Expo "SCADA-PDU Remote Power Management System" Operation Case Description 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Â SCADA system operation status map 

Â SCADA system controlled device group 

Õ Power Management (PDU) System 

Õ Street light management control system 

Õ Temperature and humidity sensing system 

Õ Video surveillance system and graphic control 

system 

Õ Video walkie-talkie system 

Õ Access control card machine control system 

Õ Emergency help system 

Õ Fire equipment monitoring system 

Õ ...other detection devices or systems 
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