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Company Profile

o BIEE: 19864

. SHERL1305 « Registered fund: CNY 50 million
s ' » Land area: about 130Acres

o TFEER: 3BESK

« Factory area:30,000n"
° 1 SC '\AF‘_‘ 1
CNASIABIChG = « CNAS Authorized Laboratory

* UL = UL Authorized Laboratory

« NEMKO#ZNENECEG = « NEMKO Authorized ENEC Laboratory

o TREFREUFRAFHC « Guangdong provincial enterprise technology center

o hEERRRIT RIS SIS = « China National classification society lighting authorization Laboratory
o EEHEA  Hi-tech enterprise

TEERERED, LEEEER
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ﬁﬁ]ﬁlﬁ%’ Company Advantage
BRI

Qualification/technical advantage

T 225G

Industry Experience

R
Technological Advantage
36EFRYRREAIT NS, PEER
BIEnEREERI z— 857602
T E ZRER AR AERIE .

HWE100Z2MER~REF),
20ERKBEF, BERNTER
2,

Has more than 100 national product patents,

20 national invention patents have been
accepted by the state.

36 years working experience in lighting industry,
China One of the drafting companies of lighting
standards, Participated in more than 60 national
lighting standards.




Watran

FeRIAE IR S AT (N AR
Advanced production equipment and test instrument

FRHRAHAYHIERS, SCIBHML, eI .

Watran has the world's advanced manufacturing equipment, automation, intelligent plants.

=l mm .
. F=Eram .
Main products 4

HIDES Rk$E TR LEDIXhER R LEDITR BEEWMRRTIR
HID Magnetic Ballast LED Driver LED Luminaires Smart City Solution
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China's lllumination Standard Managerment Platform Managerment Platform Core PatentA Perfect Solution for
Anti-Lightening LED Street Light.
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Provide - Smart City Solution & Services

&1/ Hardware X%/ Software AR5/ Service

R T AR HERR TS 5 RESESHNRHTERRE TR R R) R

Provide protessional hardware solution Provide synthetical software platform solution Solve problems for the city

o EIMEHIRE:
BIanERtEEl, SGEuL,
M, TS,

Smart Pole mounting equipment:
Such as environmental monitoring, 5G base
stations, Video monitoring, charging pile, etc

o BEMEEFR
(BRI
RE—IEE)
Smart Pole management platform

(one-stop management of various devices
related to smart city)

® fRREEIARL ;

Solve security problem ;

o RRERIANE ;

Solve the problem of convenience ;

o FRRBISERE ;
o HE MBS Solve communication problems ;
=X 1Gbits/s BITETHER JIE
KR, NEETRRSE.

BRI EERREXEMN,

Smart city communication hardware:

Broadband power line communication up to 1Gbits/s,
Edge management server, Intelligent street light
management system related hardware.

o BRI EIEEHITE
(e, SUBROREITIES)
Siat)

Intelligent street light management control
platform (precise and flexible street light
control and monitoring)

® RRAZIERIRR

Solve traffic problems.

Watran #usssssmmames spusssnsamres

FOSHAN HUAQUAN ELECTRICAL LIGHTING CO.,LTD FOSHAN HUAQUAN TECHNOLOGY CO.,LTD.
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STRATEGIC COOPERATION
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Watran and SCUT(South China University of Technology) together established the smart
city distribution technologyunited laboratory, focus on:

v The safety management for system information.
v Smart city management platform.
v Al video processing and image analysis.

| Teamly Digitai@ {5 2 E
28 EEE Teamly Digital@IE A8, 61EF X
BERTBERRAE:

v  BERAFFEBPLBEAR

Watran invested a France communication company TD (Teamly Digital), and
together develop the smart city communication solution:

v BPL (Broadband Power Line) communication solution.
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HUAQUAN ELECTRICAL LIGHTING CO.,LTD FOSHAN HUAQUAN TECHNOLOGY CO.,LTD.
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v BEHTHEBEETRRIT S XM,

Watran and CCCC Smart City Ecological Development Co.,Ltd. have formed
a strategic partner committed to:

v The overall scheme design and implementation of smart city.

sEby [ PERIUNBSREE

e 5 NBESUBEEFAGR AT MRS EIIE#,
BhOF:
OHEERRARESIE.

Watran and China Railway Wuhan Electrification Bureau Group Co., Ltd..
have formed a strategic partner committed to:

+ Strategic Cooperation in new infrastructure construction.
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Smart Multi-function Pole System %‘jﬁkﬁi;&ﬁ 7,:,_7%
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Smart City Solution

r:

%’**Eﬁﬂﬂ R S5GES WIFI#l\'}ﬁ R BT —RIRE ForBME

Smart Lighting  Security 5G Base Station Wifi Hot Spot Environmental Display Screen SOs E-charger
Monitoring

“Data network

I REENAHEMIRNE, BhEmhE Mg, SIEmtRUENSEERE, X
BEEARE, RIFNREHYIERMERERR, BRRSHRN—MEETS.

LB SRS ZSINRETEMRE. Tl (Wlfl+5G+¢7ZJH3€I>®) @T‘xyﬁ CEZNIEINCY Y
W, RrEskE), EERE. &hel %, HeERTEME E%?IJJ SR,
BEAE. dHmh. B8, EEREFESNA, f)L%%'? tﬁkﬁiiﬁﬁzﬂk

The street light are important public infrastructures which are located in every corner of the city. They provide
comprehensive coverage of the city's geographical location and self-connected power resources. They are the best
carrier for the layout of the interconnectivity city's Internet of Things and an excellent platform for serving inhabitant.

The Smart Multi-function Pole developed by Watran includes these functions together: streetlight, wireless city
(Wifi + 5G + loT), video surveillance, environmental monitoring, SOS, information interaction, intelligent broadcasting
and E-charger. It can realize the various applications like smart lighting, smart environment, smart living, wireless city,
smart municipal and smart transportation. It is the important carrier to realize smart city.

Smart Multi-function Pole System [ESE=EAVI[== Ss-=87% S 1



BEZINEEIT RS Smart Multi-function Pole System

1.1 R FHELE | SYSTEM STRUCTURE

LB BRI RFIERRRNSRSHFESZRSHAEGNEES, IHRTEEOENYE, BIHRT RRIETHY
AIRMSLRE. REEER, 815~50 8RS MRTHEA—I DR, Phk—NMAFRSR, HITAETHEE. 810048
BETUSRSHESITITE, RLSXBHRIRRSSE, XFETLIRRRRS[BIURESFHEAT, BESZHNEEZ 8T
REHTH R,

The structure of Watran Smart Multi-function Pole system adopts the management mode of combining edge server and cloud server, which ensures the
convenience of management , as well as the reliability and timeliness of system operation. When the system is deployed, 15 to 50 Smart Multi-function Pole are
assigned as a group, one edge server is allocated for local operation and storage. Each group synchronize the key data to the cloud server through edge server
analysis and calculation, which can reduce the data flow and storage load of the cloud server, and make it easier to extend the Smart Multi-function Pole system.

Power cable
B %A B %2 B 1%n B4k
Power Power Power Power cable
cable 1 cable 2 cable n

D5 RR 55 7R

- = Edge Server
L A Ta nsmEmE A :
Edge Management - Y N
N === Cabinet s R
~

RS BEMX

Smart Gateway

4T Optical fiber Jt4F Optical fiber BPL Headend .

.

—i |
—
— |
sEsEssEEEEEEES e
INTERNET Optical—ﬁber

e
Cloud server

= e

A P
Client

WERSHRSE RS ZREEE=MBEI: ,-.EJ_L_+%}%EE’J1£‘9?~ MR DRGSR, 2R
SR CTER, —RBEILRLWIFifEH. FIRREHEBENMRERSE, SNRREINBIHLEHAEE TR HY
HRNANATERNELCANEERIIRER. ANBERERS, {E' FET LA, MERARS. TEWIFEX
STAFHRBERERRE, —RTHFRA

GZEFiR, BHBEHHRKRAREMENEESE, MLERERANMRZER. WFAFENERTSHHXESR,

ALAERNFHE.

There are three main modes of communication between the edge server and the Smart Multi-function Pole : first, through the world-leading
broadband power line communication solution owned by Watran ; second, through the traditional optical fiber connection; third, through the wireless
WiFi transmission. Broadband power line communication solution is to use the original power lines to transmit big data, which can effectively save
the labor cost of laying fiber and the management cost and flow cost of subsequent fiber. The communication speed of optical fiber is very high,
but the construction is troublesome, and the cost is very high. Wireless WiFi has poor communication stability in bad weather and is generally
not adopted.

Generally speaking, BPL is the first choice for old urban reform, as shown in the above frame structure.For the construction of
new areas which not required low cost control requirements, optical fiber can be used.

BEREL BEEE BIEES ME BRI KELREA 2720 %S
Communication stability [ Communication Speed | Communication distance |Construction convenience| Construction cost | Maintenance costs
BHEDHLE (BPL)
Broadband Power line *k kK *k kK * kK * kK & %
Transmission(BPL) Low Low
FLF ok kK * ko k * ok k * Kk = =
Fiber High High

2 Smart Multi-function Pole System ESE=EAVIIEEr =87



BEZINEEIT RS Smart Multi-function Pole System

a5FEI8E | SYSTEM PLATFORM AND MAIN FUNCTIONS

[TE T

o sERGEmETE

’ [ LT

IR T

@ o

BRUAAR ENus

H2HEFFRNEZZDETEETFETUE— T RAREERNEFHZSNEEZETFNT LIRS, HFRS
tiF. BEAMN. DDEEERX. EHFEERIIERNSZIRSS, SRAMRETIABEFI. BNEFSIREIRER
HTERSEE.

The Smart Multi-function Pole management platform independently developed by Watran can simultaneously control multiple Smart Multi-function

Poles and different devices on the Poles in a system, with good compatibility, humanized control and powerful functions. The control platform is

connected to the Internet and cloud server, and customers can control and manage it by computer or other multi-device terminal whenever and
wherever they want.

RGHER:

1= —iKE, WEHRE—B T4,

2N /MW BE/BEREER . RENSEHESBTMET.
STHEBMBEMSE O, RIMAMSLEEE,

4 ZEHHENRF SHHBER, REFRERK.

5 AR/EBRBISHITEE, BRARELSAREIE,
6 AEMLRIAPIEIEZ O, FAIMEROEIRERA.
7TEIEEZRE. ANgE. BEHENTENRARSE.
8.Z1TE D), SZIRBE), ERREEE.

System features:

A.One map for each city makes the state of the city clear.

B.Comprehensive graphical display of environment/video/congestion/energy consumption information and equipment status.
C.Automatic tracking and statistical analysis of work order, find and solve problems.

D.Automatic security event recognition and pop-up play, timely warning of danger.

E.Facellicense plate recognition and track tracking to solve the loss of personnel and security issues.

F.Standardized API data interface, open data access.

G.Technology convergence of data mining, frontier computing, edge computing and cloud computing.

H.Multi-rod linkage, multi-device linkage, intelligent safety management.

Smart Multi-function Pole System EE=SE=CAV[= e 820) 3



BEZINEMT RS smart Multi-function Pole System

INEERIR R BT RIEAN

Flexible Extention and Access for Function Modules

®

SR

Intelligent lighting

Fa=HfIEsERE R, &
HE)/SE/ ERESENFFREHE
J6; BEREItE, FERER, KA
BITREESHEE.

Switch between manual control and automatic
control modes ; Automatic switching and
dimming according to time/brightness/vehicle
flow ; Energy consumption calculation and

chart display ; Real-time running state and
parameter monitoring.

[AD]

HIAERERS

Video information display

BHORERN AR EIMER; £
N BHHEEN, FHSERT,
R ESEAEEEENRERT.
Set time for single or looping playback ;
Multiple programs are played together ;
Manual brightness adjustment ;

Adjust the brightness automatically on
time or in the environment.

BEHH

Smart municipal

HEFBnE, UikiEs8E;
IS .

Manhole cover anomaly monitoring ;
Garbagfe can anomaly monitoring ;
Water level anomaly monitoring.

ZHERED

Multi-pole linkage

MRS, —RIREEKL; WS
SRR, HeSESEMEK,
Cross linkage ; One key alarm linkage ;

Abnormal manhole cover linkage ;
Other specific event linkage.

\a'

-

MmE =

Video surveillance

SERIAMSIS [EIRUERL; B AR
ERIRBIS ARSI, ARESE
.

Live video and playback ;

Crossing the line monitoring ;

License plate recognition and face recognition ;
Intensive monitoring.

;ﬁ“

— KA

One touch call

SERSAEE BN MSIEER
SR —ERERHIRER
.

Live video/voice playback ;
Video/voice storage and invocation ;
The warning interface pops up when
the alarm is pressed.

5GE %

5G Base stations

TERSKEE, ARERE, &iE
R .,
Working condition monitoring ;

Electricity consumption monitoring ;
Data transmission speed monitoring.

-

: ft
| REEE
Equipment management

HERBBRSENER, RER
TEHEREBMEEIEEIREE KTHHR
FHa; EBLERLEGN,; TS AE.
View equipment list and basic information ;
Set email or SMS alerts for specific failures ;
Lamp pole tilt detection ; Cable anti-theft
detection ; Light poles are grouped.

4 Smart Multi-function Pole System ESE=EAVIIEEr =87

2HWifi
Public Wifi

EREL AR, BAREHA
RPMEER, BENMAPINE
MmEEd, SRERFREES.
At the same time online number monitoring ;
Access device personnel distribution map
display ; Network speed and flow control for

single user ; Total network speed and flow
control.

IR

Environmental monitoring

BRENTEER; BFHERE
B8 MEETNErSYE, KiEs
HH SRR LR R,

Display real-time environment information ;
Automatic storage of environment information ;
Warning of excessive environmental indicators ;

Historical data curves of environmental
parameters are displayed.

HEXRBE

Smart traffic
IR FERE/ARERIESHEE
BEE, ETERE/AREEDN
RBLLFITRT A,

Real-time traffic/people flow monitoring and
historical data review ; Set traffic light time
automatically based on traffic/people flow..

WSEE

Account management

BRo4H; BPSIRRE; ARE
KMEIRE.

Tenant Service ; User permission setting ;
User basic information Settings.

(«)

R 1E

Public broadcasting

BRI E B 18] R B BRI
ST EHERER, FIEER
T, RESEBHERRET.

Set time for single or looping playback ;
Multiple programs are played together ;

Manual volume adjustment ; .
Automatic volume adjustment by time.

FEfH

Charging pile

SCRTE R ER R, ARES
HHERCRTES.

Real-time output voltage and current
monitoring ; Record and view electricity
consumption and payment information .

T 4En

Order maintenance

WETS,; HitTH, THER
BEESEH.

Create work order ; check and approve
work order ; work order list review and
management.

Bt E S

Edge management

BRI AMIETT, SURREME
13, AR/ FRREREHIERERE
37; EFRERIBUERSENM;
IR S TIRSFRRES R,

Network disconnection runs locally ; Data
security and backup ; Face/license plate and
other tag database ; Tabbed video search

and location ; Local data synchronization
with the cloud server.



BEZINEEIT RS Smart Multi-function Pole System

1.2 EBVES5EEEE | SYSTEM PLATFORM AND MAIN FUNCTIONS

SRR BRENTEFAEAN

High cohesion, low coupling platform development access

ABTHIREF R, APIEEREREQ;

Independent database development, API database interface;

A BIREATEANBRSIETS,

The database can be connected to the government data platform;

AHQSMSYESRIEANE=AFE;
The HQSMS platform can be connected to third party platforms;

ABREMNXEFR, FRFPFE.

Smart gateway fully developed, not bundled platform.

CENMMHEEFYMae.O0

WHEERES

ARTH

e ) = (EEERX)

Smart Multi-function Pole System ESSE=EAVI=he S84 5
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ZINEEIT RS Smart Multi-function Pole System

7
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1.2 SR 5EEINEE | SYSTEM PLATFORM AND MAIN FUNCTIONS

BEFEEIE
Energy Managerment

ATNSREFRETE, WMIRSGEIEMEBTRE

Dynamic energy consumption management ensures
sufficient power supply for 5G base stations

AZRGIEABEMTER, BENEREIFE
The system is automatically and intelligently adjusted
power on/off according to the priority

h BCESR) 5CE i &9 LEDRIASY i B9 TwE A9 T

5G Stations LED Lighting  Broadcast LED Screen E-Charge

AR/ ZFEREAIR IR 530 T IB ER

Face/Car Numbers Al processing and track tracking

ARy, B%. ZFXAAMEGMLER, BAMEER
/ EEEETHhABEEERE
‘ J Terminal, edge and cloud coordinate the trigger management of Al video events, and
@ manage people and vehicles as the distributed database of important information

- AFNRASHABEEATUREERETHNLENT, BITIER
- B2 VA ERS REAR SR
Using the distributed database can quickly find the occurrence track of the event,
through the record path to retrieve the corresponding video to view

FHDREE

Event Classification Managerment

MWRBERFEE TESR:
REENRNBMLZLEFR, PABEMNEN. RELZSSHEREME, FLERKKARE, BNEmNKEL
AL,

The video surveillance system has the following characteristics:

The system automatically identifies the security level of the event and plays the event by color. Timely warning
of security incidents, and upload cloud permanent storage, at the same time automatically send work order
processing.

6 Smart Multi-function Pole System ESE=EAVIIEEr =87
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NS ETEHE EDGE MANAGEMENT CABINET

BYS Model: HQSDPBM-01

Watran

nEERE
EDGE MANAGEMENT CABINET

e
I 3

i
Lad

sl bl LA

EE j? ﬁﬁ)\ Power line input

WS ETER AT FRINEIRSSZEFIE
KBERE, FUNBHERRES. BR—
PEBSRTRIBDIANDOIEGEAD. B
Ba7kBoEIRORE R, BEEaem T, RN,
BAEE.

Edge Management cabinet is used to store
edge servers and related communication equipment,
such as power line communication equipment. It is

the entrance of power supply and data transmission
for Smart Multi-function Pole Its water-proof, moisture

-proof, corrosion-proof ,with intelligent electronic lock,
small size, easy to deploy.

INTERNAL WIRING DIAGRAM

ZZIEEHF RS Smart Multi-function Pole System

WS EEBNEEINRE:

1. —AE ISR RIENLEHE;

2. N R LR 2B BT LA 3BT

3. BalfFE N BHIEH S RIRFZBRRL R EE.

Main functions of edge management cabinet:

1. Edge calculation of a set of Smart Multi-function Pole data ;

2. It can run offline when The network connection is drop ;

3. Automatically store historical data and synchronize key data
with the cloud server.

UP ST ja] i B 5220 VT H

I UPS uninterruptible power supply 220V output

WRSEEEN s

-
¢

smart pole

(L1,L2,L3,N, GND) _-“ K (L1, N, GND) 125 BB 25 25 £age server
ives 24ViEEL R
8 24V Adapter
z B
z BESIAE
o Disk array cabinet
-
o
-
e 24VIEER IR . HEN
i . DI jg)ll %}E SMART GATEWAY
= r—f =
o h—‘-ﬂ"t‘~
kel
s BPL Headend
FIF BPL g =%
3 £ —H - i LAN
L] = fncm =
S58S2HEE — - _
Use the BPL to 153‘ - IFEES
communicate with the Door switch signal
FLFMLRIEN
Fiber optic network access
U PSR i8] i F R220 Vi H
I UPS uninterruptible power supply 220V output
.I.
p . -
B 7 2% 5 )\ Power line input %Egﬁwgiﬁt)\ %Essg‘wf’ "‘
(L1,N,GND) oo (L1,N, GND) .
o, 24viERE

FIR Y&
S58STERE

Optical fiber is used to
communicate with the
smart pole

—

48V Driver

24V Adapter _.

48\/5517?

"
P51 46

Disk array cabinet

NHFXES

Door switch signal

Smart Multi-function Pole System ESSE=EAVI=he S84

Connect the wisdom lamp pole

SEAFMEEEEN

Fiber optic network access
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BT RS Smart Multi-function Pole System

EIE M SMART GATEWAY

BYS Model: HQSSG-G20
RV_]' Size:

265x126x75mm

gﬁ\}ﬁl:l | MULTIPLE INTERFACES

ZHMEZEEL

VARIOUS NETWORK CONNECTION MODES

BEMX

Smart Gateway

BEMX

Smart Gateway

BEMX

Smart Gateway

NGEEE 1

Edge Management Cabinet

BEMX

Smart Gateway

1
@‘f)@/ *{/%’}

Eﬂgﬂm Hit Star networking

1. ZRENEENX, ERTZRENEIENSEH);
2. ERTEIZZMETENA, TUWRRT, TEES

3. FIkoEerEO, ERTN. REk. ERFHAMNITH

4. ERIINT, BhKImF, BoEABaRs;

5. BBMQTT. Modbus, VPN, IP/Http/UDPEFRAEMNY;
6. IR E/FHRRARIEHR, mhRSMEO.

1. Multi-functional intelligent gateway, suitable for multi-device access and control at the
same time;

2. Suitable for intelligent multi-function bar and other applications, industrial grade
design, high reliability;

3. Gigabit optical fiber interface, suitable for ring network, cascade, star network and
other networking methods;

4. Metal Housing, waterproof connector, moisture proof and anticorrosion;

5. With MQTT, Modbus, VPN, IP/ HTTP /UDP and other standard protocols;

6. Routing/bridge mode flexible switching, standard with a variety of interfaces.

Watran

LEDKE
LED Display

RGN S0s

Surveillance camera

WiFiAP = |

BEITE
Lighting Fixture

TSI
=+ Environment Monitoring
ZM0EO
I Multiple 10 interfaces
NI o
Broadcast 12VDCHEENEE

12VDC auxiliary output

soeate
E-Charger ;

BERX

Smart Gateway

BERX

NN W

—lLéﬁﬁﬂ%E

Edge Management Cabinet

REFZAR 5T, Cascaded group network mode

Smart Gateway

TRRIZZIRHN

Loop switch

nEEEE

Edge Management Cabinet ‘

BEmMxX

Smart Gateway

%MZHMEE?, Ring network networking mode

8 Smart Multi-function Pole System ESSE=E L1t =82



BEZINEEIT RS Smart Multi-function Pole System

N

Y et dcal | SUPPORTING HARDWARE

1.3.3 BHE S INEEFFIESLIZ | SMART MULTI-FUNCTION POLE MOUNTING EQUIPMENT

BEZMEFRAS BT, —RIEZRTERWEREXIRS:

Smart Multi-function Pole adopts layered design, and generally mounts related equipment according to the following rules:

TR LY ) 5\‘5 M
sr @ [ =

5GEuh LoRapy % SEREEN RREBITR
5G Base Station LoRa Gateway Environment Monitoring Lighting Fixture

s5eax (D S S
5.5~8m
RBEST Rid i REL RiBHREGhE WiFiAP
Traffic Light Traffic surveillance camera Traffic sign WiFi AP
Watran
BT — o
2 5-5.5%
2.5~5.5m i Al

LEDARE iEGHN 2HME TAGSHT  NEFEHE

LED Display Surveillance camera  Broadcast  Pedestrian Signal Light ~ Small Sign

0~2.5m J ' 3_1

FEERHE ERRER — KA BRERER
E-Charger Information screen NN Intelligent communication box

i BHIRETLMRIEZPEKILE Note: mounting equipment can be optional according to customer demand.
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BEZINEMT RS smart Multi-function Pole System
1.4 EEZ eI | SMART MULTI-FUNCTION POLE STYLE

Wz 2R

(BRI R)

Single rail type

‘ RENSELRE

Flexible height configuration

(FRERK)

Standard type

1 O Smart Multi-function Pole System ESSE=E L1t =82



BEZINEEIT RS Smart Multi-function Pole System
1.4 BEZINEEH T | SMART MULTI-FUNCTION POLE STYLE

Wt &Sl

i

Ak
(FRIEERK) ( BIEFER)
Standard type Single rail type

Smart Multi-function Pole System [ESE=EAVI[== Ss-=87% S 1 1



BEZINEMT RS smart Multi-function Pole System
4 BEZINEeH T | SMART MULTI-FUNCTION POLE STYLE

sl

(FRERK) (EATEHTER)

Standard type Single rail type

1 2 Smart Multi-function Pole System ESSE=E L1t =82



BEZINEEIT RS Smart Multi-function Pole System

1.4 BEZIHRSH IR | SMART MULTI-FUNCTION POLE STYLE

BEIERT
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BEZINET RS smart Multi-function Pole System

7

G

4 BEZIHEEH T | SMART MULTI-FUNCTION POLE STYLE

ITON

SHEERT

5G Bt
HmAR

(FRERK) (AT KR)
Standard type Single rail type

1 4 Smart Multi-function Pole System ESSE=E L1t =82



BZZINEET RS Smart Multi-function Pole System
1.4 HEZIMeH AT | SMART MULTI-FUNCTION POLE STYLE

FEERY

|-|lr&

t
(FREERR) (ERTEFTSR)

Standard type Single rail type

Smart Multi-function Pole System [ESE=EAVI[== Ss-=87% S 1 5



BEZINEMT RS smart Multi-function Pole System
4 BEZINEeH T | SMART MULTI-FUNCTION POLE STYLE

B R

i it o

56 Mt
TR

Ak
(FRIERR) (BRFEMTRR)
Standard type Single rail type
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BZZINEET RS Smart Multi-function Pole System
1.4 HEZIMeH AT | SMART MULTI-FUNCTION POLE STYLE

BRIRER T
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BEZINET RS smart Multi-function Pole System

ell

7

1.4 BEZIHRHFER | SMART MULTI-FUNCTION POLE STYLE

ENES
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BEZINEEIT RS Smart Multi-function Pole System

1.4 BEZ IR | SMART MULTI-FUNCTION POLE STYLE

R RS
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BEZINEMT RS smart Multi-function Pole System

4 BEZ TR | SMART MULTI-FUNCTION POLE STYLE
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BEZINEEIT RS Smart Multi-function Pole System
1.4 BEZINEEH T | SMART MULTI-FUNCTION POLE STYLE

R
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BEZINET RS smart Multi-function Pole System

ell

7

1.4 BEZIHASTER | SMART MULTI-FUNCTION POLE STYLE

B ERS

(hEERR) (BAFEFTSR)

Standard type Single rail type

2 2 Smart Multi-function Pole System ESSE=E L1t =82



BEZINEEIT RS Smart Multi-function Pole System
1.4 BEZINEEH T | SMART MULTI-FUNCTION POLE STYLE

=Yl
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BEZINEEIT RS Smart Multi-function Pole System
1.4 BEZINEEH T | SMART MULTI-FUNCTION POLE STYLE

PNl

"[H'l'”
i il
L

—_——

a =

—

[ S—
(BN (WER)
Single arm type Double arms type
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BEZINEEIT RS Smart Multi-function Pole System
1.4 BEZINEEH T | SMART MULTI-FUNCTION POLE STYLE

FE RS
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BEZINEMT RS smart Multi-function Pole System

1.4 BEZIHASTER | SMART MULTI-FUNCTION POLE STYLE

KERS

5G Mt
Fimug

(83LFK) (WL5X)
Single head type Double head type

2 6 Smart Multi-function Pole System ESE=EAVIIEEr =87



BZZINEET RS Smart Multi-function Pole System
1.4 HEZIMeH AT | SMART MULTI-FUNCTION POLE STYLE

FRTERS

LEDEE R
LED Advertising Screen

—i
RERSR
S0s

FEERAE
Charging Pile

Smart Multi-function Pole System ESSE=EAVI=he S84 2 7
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200M BPL %

o B JEGR T

200M BPL Broadband Power Line Transmission

PeESEE|

SOLUTION BPLEJKEEKT BPLEJLEEKT BPLEJkEEKT
100Mbps BPLstreet lamp 100Mbps BPLstreet lamp 100Mbps BPLstreet lamp

/-1 ) Repeater
(—'r o Gateway REARIIES Gateway
Headend ARSI REES NSRS BIESHRREES

FEESHEABENES

w Converts to

ethernet network

w Converts to
ethernet network

—
N Converts to

ethernet network

fic

ANy E
i 18
[d

F R BB 77 2k [5] At {3 BB D 1% 360 K 3R

Using power lines to simultaneously supply power and transmit big data

BPLAREILURMSRLZ 2 ML, HIRFIMMAHER. BPURANEAEEREEE T NGB LB MNIEE GRS
55, FRMHTEEMRYREBTIRERMIIIARSS .

1. MZEHER (Headend) E—FBIEZAYE DR KEHRWOAH EHESHIRE.
2. H—ENE(ES, UBE—MSSHYIBARS (Repeater) ,hERSaR, PYUBRMLEQBIE.
3. MEERBHIFERR(Gateway) RTINSO B EERNEIRmRE.
BPL technology can provide a high-speed secure network, ensuring and optimizing bandwidth. The three main devices of BPL technology

are connecting and transmitting broadband signals over existing power line grids and providing fully integrated software for end-to-end add
-on services.

1. Network Manager (Headend) is a device that sends and receives modulated broaddband signals from a connected power network.
2. To further distribute the signal, a repeater can be deployed. The repeater communicates with the front end, repeater, and terminal point.
3. Network Advanced Modem (Gateway) is a terminal device that collects and distributes digital information.

CHARACTERISTICS

BTN, HERMRE, &M, REEESWEREK;

TRENMENALE, FESASEETSNERIAASIES;

EERZA, RERA, BERATReEamLs;

BORAKETEE, BatBBIARTIEEINE, OTHEHEPRRAR, FREEK.

Introducing Megabit network to satisfy security monitoring, advertisement publishing, weather monitoring and other demand on network ;
No fiber redeployment is required, especially suitable for the applications with inconvenient and high cost construction ;

Easy to use, plug in and apply, can access to network anywhere with power line ;

Core technology come from France, auto Frequency-Hopping, strong anti-jamming capability, core chip with repeating technology and long
distance delivery.

ye1zzLy0=4| APPLICATION

* ERTEEZIMET, SERALE, SENBRTERFERINE, ZAXREERATAMREEERELERZE, KK
PREMESERIZRA, (RSB B ASEERE M/ATEE.
® Suitable for Smart Multi-function Pole , HD video surveillance and publishing, etc. and only require Megabit network. This solution is more

suitable for large-scale Smart City construction as it greatly reduces network construction cost and make it possible for extensive implementation.

2 8 Broadband Power line Transmission o=y skt paES




HARDWARE

(Headend

@%Model:
HQEH10SWT
HQEH10SWT-3

o CHIP: DSS9503/DSS7800-DSS2718

( )

Repeater
;_—:F.g%ModeI:

HQER10

A CHIP: DSS9503/DSS7800-DSS2718

Gateway
;_}.E%Modelz

HQEM10AG

TR CHIP : DSS9501/DSS7800-DSS2718

200M BPLEREE IE; (&L 200M BPL Broadband Power line Transmission

Headend (BPLM#ETEEE )
BPL Network Manager

o I NHEE12-48VDC HIAINER15W,

o ENBHZ100-400VACHTENHIKEN, BEFRERAFBERARK;
o FAFEIZFNOFDM, FEHiREE15361, FHRIAEA 2-32MHz;

o EEPLCHIIRIEE H200Mbits/F), LAIKRIEE/100Mbits/F;

® TIEMLEMYITCP / IP-DHCP-TFTP-SNMP;

o RAMACHIHIEIREE 10244, RABPLEET AN,

* HtEfIHeadend JLABIHBESRIENSHENE, BESERESEI=H
* %, EEZEEMA=fAHeadend;

FOAEthTFIEth 22 EEFIEER O, Eth3f0Eth4 AR O.
FEFERRY: 155x212x42.2mm

Input voltage: 12-48VDC, input power: 15W ;

1536 OFDM carriers spread over a configurable frequency range between 2-32MHz ;
Maximum PLC physical data rate up to 200Mbps, the speed of Ethernet up to 100Mbps ;
Support Network protocol TCP/IP-DHCP-TFTP-SNMP ;
Maximum number of MAC address management is 1024 and up to 15 number of BPL nodes for
direct connection ;
One-phase Headend can connect and cover the signal transmission to 3-phase power line through
@ coupler or directly use 3-phase Headend ;
Eth1 and Eth2 ports are dedicated to management and configuration; Eth3 and Eth4 ports are
® dedicated to network communication.
®  Product size: 155x212x42.2mm

Repeater ( BPLIE S 4k k2% )
BPL Network Repeater

® EA100-400VAC, BIRFIHEERA, T/EEMR100mA, B Headend &
ERIBPLE IR ;R Z{FFI8"Repeater;

BH A5 LOFDM, FEiIREE 15361, HIRIRZEH2-32MHz;
EREPLCYIEEE ~200Mbits/Fb LAKMIEE 100Mbits/F;
&I ITCP / IP-DHCP-TFTP-SNMP;
BRAMACHEIIETREE 1024 RABPLI R A151;

HERT T mEHeadendiBiZ300KA AT FHRepeaterXd{E S T4k HIK,
RIEBIFEE.

FFRRY: 155x140%x42.2mm

Access 100-400VAC power line, operating current is100mA while power on and communicating ;

Each headend can connect to 8pcs repeater directly ;

1536 OFDM carriers spread over a configurable frequency range between 2-32MHz ;

Maximum PLC physical data rate up to 200Mbps, the speed of Ethernet up to 100Mbps ;

Support network protocol TCP/IP-DHCP-TFTP-SNMP ;

Maximum number of MAC address management is 1024 and up to 15 number of BPL nodes for

direct connection ;

® Repeaters can amplify signals when the streetlight nodes more than 300m away from Headend to
ensure communication speed.

® Product size: 155x140x42.2mm

Gateway (BPLM & & iAFI RS )
BPL Network Advanced Modem

® EA100-400VAC, BIRFIMHEBER, TIEERR100mA, MT RIS
EREED HHE B/ GatewayR Z EE64NMACHILE ;

o FHIFOFDM, FEIKEE15361, A= 2-34MHz;

o ESPLCYIEIERE 9200Mbits/Fb LIKMIEE100Mbits/F;

o HIERIKIMNATCP / IP-DHCP-TFTP-SNMP;

o FFHRNF: 155x140%x42.2mm

® Access 100-400VAC power line; operating current is100mA while power on and communicating.
Each gateway can manage maximum 64 MAC address according to bandwidth requirement ;

® 1536 OFDM carriers spread over a configurable frequency range between 2-32MHz ;

e Maximum PLC physical data rate up to 200Mbps, the speed of Ethernet up to 100Mbps ;

e Support Network protocol TCP/IP-DHCP-TFTP-SNMP ;

® Meet the standards EEE802.3u, 802.1p, 802.1q ;

®  Product size: 155x140x42.2mm

Broadband Power line Transmission E==1z=la k=l Lid TPal3 2 9

Access power line: 100-400VAC for PLC communication. It include two types with 1 phase or 3 phase ;
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1G BPL

o B, JJ BRI

1G BPL Broadband Power Line Transmission

S TN yaE

PRI IR B | 1G BPL CONCENTRATOR

[ Watran \ 1G BPLAZSRIEAIRRI200M BPLEGHEFEFEBNERBESR. 1GBPLRAFMEAT
FEHMG. HNBEY, BER200M BPLAGNFRREA, HESESNEREEFIRTINES,
FENARSE:
(1) BEBAH&ERNMIEREESIX1Gbits/s;
(2) A—MEHRERNEEMEREN. PRMLIHN AR,

1G BPL system and the 200M BPL system mentioned as previous are both belong to broadband power line communication
solution. 1G BPL system use the advanced G.Hn communication protocol, it is the upgrade version of 200M BPL system with
higher speed and better anti-noise ability. It mainly has below upgrade:

(1) The physical speed through power line is up to 1Gbits/s ;

(2) One hardware device merge three functions as network input, repeater and terminal application.

L= .
BYS Model: 1G BPL E£thgE S Parameters:
HQNBP/123/GN o WAEEE: 100-277VAC, 50/60Hz; e Inputvoltage: 100-277VAC, 50/60Hz ;

o BB EEEESA1Gbits/s; ® Power line communication speeds up to 1Gbits/s ;

° B R IA100MHzZ ; ® Power line communicate frequency up to100MHz ;

° EZ%{?;—ang_m\L ® Comply with ITU-T G.Hn : G.9960/9961/9962/9963/9964 ;
~E ) Hn fRE: ® Support for relay, up to 8 levels of relay ;
G.9960/9961/9962/9963/9964 ; ® Support for IPv4 and IPv6 network protocols ;

® REHRUIRIHEE, REZ8H/ALE; ® Support both MINO and SISO data transmission mode ;

® i PvARIIPV6RY L&Y ® Enclosure protection class: IP65.

°

° ﬁﬁjﬁT§M|NO$DS|SOﬁ%§ﬁ$§Et : Product size: 155x140x42.2mm
® SNSEEIRER: IP65,
® FrRRST: 155x140x42.2mm

HhFNETE | TOPOLOGICAL CHART

MLEIEANT B Network input node

FR4%$5 5 Repeater node

LiF M5 5 Terminal application node

1G BPLER A VFS R, EPHMBERT
— M BARVF1004 T RANEE,

1G BPL system allows 8 steps repeater, one group allows
100 nodes connection with repeater function.

3 O Broadband Power line Transmission o=y skt paES



1G BPLERHEIEK{ELH 1G BPL Broadband Power Line Transmission

|APPLICATION
ALRET RS

EBjji  DIGDATATRANSMISSIONTHROUGH POWER LINE
POWER LINE

LA
Ethernet

LA
Ethernet

RIFS

Applications

EIEX
SMART ZONE

BEITH

SMART LAMP POL!

its
METERING
=&k
MONITORING

2.2.2 1G BPLEERKLEDIKZIEE R | 1G BPL INTEGRATED LED DRIVES

1G BPLEEALLEDIKFNEEIR 2B A VS EHILEDIXFNERIRFN1G BPLEE D 2LIKAITI
BESERE—ie, ERTAILUSLEDRRBAIR IS ERI ALY CER], FILE BT
ERHEREEHAHIE.

The 1G BPL Integrated LED Driver integrates the dimmable LED drive function and 1G BPL
function together, it can provide the stable power supply and dimming control for LED lighting,
and also can transmit the big data for the other devices on Smart Pole at the same time.

Connectthe
LED module

$%LEDIRH

e ¢ ) o
SELUAR E Eiiny, e
Connect Ethernet Connect switch e

BA%
POWER LINE

Broadband Power line Transmission E==1z=la k=l Lid TPal3 3 1
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Intelligent Street Light Management System

‘*ﬁéﬁﬂﬂ)i%‘** RRRRfRIARTS S, BTN Zi@iE PLCEE ORISR + LoRa imiEE A& B AR S A SeUm i &
EBRRAAELISSEINERAR, (ERIXANMESSIEZARAAAWIER MIERAER R EE I S N ATV E B RANEE, hEI ARSI
& BFRESHNTES, EEE,LJJ%E’\JJ‘:EE.E, Baelsh, BFARPRFNZ2M. EFE. FEY, FLIIMRT NG,

Watran provides a complete smart lighting solution that creates a network over a city's power line. Watran uses 18 redundant channels with an
additional wireless channel. Even if there is noise on some channels, redundancy with the other channels enables error free data transmission. This
PLC+RF solution lays the foundation for a network to be implemented via the streetlight and power line infrastructure. This sustainable intelligent

lighting network helps people build an efficient and dynamic, resource-efficient platform, realize remote management of lighting, intelligent control,
improve the safety, convenience and comfort of lighting systems, and achieve an environment-friendly and energy-saving environment.

VEEE | soLuTioN

=
)

18Ae uoneolddy

NI 3

TR HEMT, BT LLE R, -‘Hﬁﬂﬁ.l#ﬁ%ﬁﬁ-ﬁﬁﬂ, B0 R R T AT AT AR

No matter where we are ,we can sign in the intelligent street light system page for lighting control.

Internet EEEF

} Cloud

#1255 8 Smart street lights
['BME % | control the background

BBz

19Ae ylomieN
L
Ml i &

| e SHRITERRTE ASRARNREAR/BRES
Three single |I9|‘|t controllers are oPtlonaI and combined into
EYTRCEIE different methods / 1s cost.
Power Cabinet Ml_.C PLC LORA IOT There is power

NEM# PLC—{*H"E 'I:(I;svler}tsel?,;;t;d there is network
MERED BXFD

T TT(r

WATES
| CHARACTERISTICS

Street light main line

* REHREENG: BRENTERAILEDESLT, BTHL40%MEEREMRE, EASREITIERGER, BBTHL40%68RE
¥6, RKRPHREIT4ERRA, DENAEBREESANHENHEBISASEER.

* EEWEIIZ: ARFRTHEHTRITEERIN, TERT SRS, BN, BERT, BEkE.

° HEER, FEMA: RELFTEEFRIRME, REMLZ, HecHT *&?Eﬂf@ EmERs, EEEMNEHRE
BRZ—.

e Short ROI period: it saves 40% energy by using LED to replace HID lamps. And adding the smart street light solution, it will save another 40%
energy. It can attract the municipal reformation because it can save much street light maintenance cost and energy.

e Wide applications: This system is not only suitable for street light management, but also suitable for the static dimming occasions such as
football courts, presentation rooms and cinemas.

® Easy deploy, low cost: This system only requires power lines instead of network reconstruction to transmit data in high speed. It is one of the
best solution of smart loT network control.

Jahe |eulwa |

HM'EL
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HFEERITEE RS Intelligent Street Light Management System

RO

E_‘Zﬂﬁﬂﬂtﬂr—ﬁgéﬁ LIERESEGEEN: RIMRBISFIAPPISRITIEHIRE —FOEREEN, FEAENAM .
ERES. KA. FRGENEHRBTELAIESSE, LIIREER5R(GIS) A&, SSIUSMHL. T, siMERE,
SCHUTHFRENL, Eﬂbiﬁkﬁéﬁﬁ, R TME.

Establish street light geographic information system and implement the precise resource management: Through mobile phone APP to collect
location from the QR code on single light controller when installing. This can form a straightforward, graphically visualized and clear city lighting spatial data
archive. Base on the foundation of Geographic Information System (GIS), it achieves a visual and dynamic management and provides light pole locating services.
It also helps to maintain cities’ stability and enhance the value of street light.

o e it EReSHEREETE

Ve =

+ ®im ®um Smn Suwn

1R ERRTIEEIIEAR, SCIR TR EIAEE: RABITIEHEIEA, ORIV, SEEEE—RIITTR/EE, R
IEARBAFEKRAIBIR T, RIEFT. BR. XS, FHRESFMRERITZIToRE, BIESLH "&FRE" |, KT
HE, BCARORE, AL—B T REESRIRTERERR.

Build IoT network for single light control, implement precise energy saving management: By applying single light control technology to conduct loT
for street light and control switching or dimming for each street light. According to season, roads, weather, special events and etc. to set up an operation
plan for street light while keeping the lighting demand. This can implement light on demand, further achieve energy saving and emission reduction. With
the power report, it also can clearly and easily understand the lighting consumption on each day.

Watran © 7 [IEGELE

SRS EL, ERIEY. BIMAN: BIRRN "SMEXEHMHRETRE" | RN SIS EihE Eit
ﬁﬁ)ﬁmu BT AT, RERIE" RERia4Ers, SCIEREEE. EEE}JHE%, HIRFSEEEE, RS TIEHEN
R, EHERIEHERE.

Implementation of proactive operation and maintenance services, lower cost, higher efficiency and labour free: through the 'multi-type auto
email alarm function’ in the system, street light faults can be detected and accurately located on the map. It turns the traditionally manual operation
method to a directional and high efficient operation and maintenance. This implementation also can reduce labour intensity and provide proactive
services and cost efficient.

—~
=
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HEEIRITEIRZR S Intelligent Street Light Management System

HARDWARE
MLC (E=#HIEE)

MLC (Main Controller)
° HMAEJREFE100-240VAC, HINSRES50/60Hz, E1TIHER<8W;

® ZFRSA85ModbusiEifl, SZFPLCEBAIKERIEFI=1H, LORA, 4GEH, LIKMIEN;
o IBMSIERYNER, BIEMBA, 5-S00KHZEGRSRER, MTiteeI3g;

o EAMLCAERZ200NSLCH M (HPUAREARR, #i1004) ;

® MLCHISLCHYERB(EIER ok Tkm, FFISLCHI B A R4k THRERTZE(ERE] 10km;

® STFBEIFEAVIRIIFF RIS

o HuEEN: 4BHFERA, SRENERN, 2XEUERY, 1HK12VIEFRRLHE.

® Input power supply voltage 100-240VAC, input frequency 50/60Hz, operating power <8W;

) ® Support RS485Modbus communication, support PLC power carrier single-phase and three-phase, LORA,
AIEModel: HQ1338-LR 4G communication, Ethernet communication;
® 18 Independent carrier frequency, adaptive frequency hopping, 5-500khz carrier frequency, stron
R size: 137x133x65mm anti—inteprference ability; K y P auenayopping aueney o
® A single MLC can be connected to 200 SLC nodes (100 is recommended due to different site environments);
e The direct communication distance between MLC and SLC can reach 1km, and it can be extended to 10km by
using the built-in relay function of SLC;
® Support 8 loop independent switching control;
e Other interface: 4 digital input, 3 analog input, 2 analog output, 1 12V constant voltage output, etc.

SLC (ERKTi=Hlz=R)

SLC (Single Light Controller)

® SEEINEIREB/E110-240VAC, MINSAERS0 / 60Hz, fFHIINZR<2W, IP65;
X#%0-10V, PWM @¢iat (DALIFT%) ;

XER%EENBE, B, BE, IWXRER, THREE, CiEiTiaSsiEza
ZIFGEBE. BR. IFRRE, BEIREESUREE

EANSLCAT SR 500W, el UEspiEs.

Wide input power voltage 110-240VAC, Input frequency 50/60Hz, Standby power<2W, IP65 ;
Dimming output signal: 0-10V and PWM (optional for Dali) ;

Real-time data read-back with 2% accuracy of voltage, current, power consumption, power
factor, controller temperature, running time etc;

® Feedback of over voltage, over current, over power and over temperature ;

® Each SLC can connect to 500W load, or customization to higher.

NEMA SLC (NEMAREO BT HIE)

NEMA SLC (NEMA Interface Single Light Controller)
® FERARIREEE110-240VAC, FINSREES0 / 60Hz, fHH1II%E<2W, IP65;

S Model: HQ-SLC-500-P
HQ-SLC-500-PD
R~ size: 135x63x38mm

® FEFO-10ViEYeat (RIEPWM, Dali) ;

® ZIR%EEMNEE, BN, BE, IhERER, EHREE, BT aSHiEEE

® TRASE[E. B, IIERRE, BEIREEHIEEE

® HANEMARHE500W, AT LAEHINES,

® TIEPLCEBIEIR & LoRaFELNE(RIIET.

® Wide input power voltage 110-240VAC, Input frequency 50/60Hz, Standby power<2W, IP65 ;
E%Modeli HQ_S LC-500-HN e Light control output signal: 0-10Vm analog dimming, (optional PWM, Dali) ;

Real-time data read-back with 2% accuracy of voltage, current, power consumption, power
RT-]- Size: ®84x98mm factor, controller temperature, running tim{:‘ etc; ’ P P P

e Feedback of over voltage, over current, over power and over temperature ;

® Each MEMA can connect to 500W load, or customization to higher ;

e Support PLC and wireless LoRa double-secure communication.

» i 1 N

FLZ&iE(S (PLC) HiMBiR
Power Line Communication (PLC) Digital Power Supply
o ESMNERIREE100-277VAC, BINFERS0 / 60Hz, IP65;
fEEmitEL, WHERAE
SR %FEERE, B, BE, XER, REE, SiEfTiaSaEEE
XFRSEE. Bt IRRE, BERESHIEE
1RMHE40W,60W,80W,110W,160W,240WIHERE %, JRAIEH].
Wide input power voltage 100-277VAC, Input frequency 50/60Hz, Standby power<2W, IP65 ;
e Constant current output, output current can be adjusted ;
® Real-time data read-back with 2% accuracy of voltage, current, power consumption, power

factor, controller temperature, running time etc ;

® Feedback of over voltage, over current, over power and over temperature ;
® Available at 40W, 60W, 80W, 110W, 160W & 240W , Or customization to other power.

3 4 Intelligent street light management system JEsSEtEl=d gR=gi::E=¥2:)




HEEIRITEIEARSA Intelligent Street Light Management System

RGNGTS] | TECHNICAL ADVANTAGES

BEMBENEERKBERMAR. TEMERFRRITERRBERRLR. —RIBDEERSE, MESHRE
TRENEHRERSL, LeRPIBRSZRA18NIRREEE, BINLINMELES, BEERBAKESEENTREL.
MFTETIZN3G, LoRa WAN, Sigfox FFEEFALTRIERE: 1. XETELERBFESNAUNIEEFER, A8
MTEBEERA. 2. XETEHRBFFRIREL, RIEHRARK, MZigBee, WIFfEFIMEREMFEBEATERAIE,

Power line communications enables the most economic cost and most secure street light control approach. Normal power line solutions
fail easily in noisy power line environments. Watran's solutions uses 18 auto frequency-hopping PLC channel and one wireless RolLa channel
together to highly increase the communication reliability. Pure wireless solutions such as 3G, LoRa WAN and Sigfox have the following problems

normally. 1. These wireless solutions need monthly charges, it increase the operation cost a lot. 2. These wireless solution need to build the
base station infrastructure, initial one time cost is high. ZigBee and WiFi have problems of unreliable communication in outdoor application.

BrImE E—RIOPLOBERARS RAER M EERRNEE,
LIS ERA18REE, BB, NBEXEN
Fif.

At present, the general PLC communication technology on the market only
has two fixed frequency channels. Watran lighting solution uses 18 different
frequency channels, and with the automatic frequency hopping technology,
can solve the power interference issues easily.

S EBEFERNIRRE, S2RBIAFA T —ERENSEEPLC
BIERAKR, ZRARBISMHIEESNEE, AEERLEELE
HIRFETH, HEftiREEREa L TERRENSREEER.
In response to above problems of communication, Watran has developed

the special multi-channel PLC communication technology, which uses 18

data redundant channels, even if there is noise interference on some channels,
other redundant channels can still carry out error-free data communication
transmission.

ERS, A7 BRI LMAEFIERS, LLRIFE184PLC
SERIERE 7RI T 55191 TS mEl /o BRI EEE,
fEE EREETS, AMEEBIRM TR AT ISERIBEMLE.

At the same time, in order to be able to communicate different power grid

and transformers, the 19th wireless channel is added base on the 18 PLC
channels which can be auto switching. Then the communication can be on

the air or through the wire, the reliable and stable communication network
can be achieved.

LoRa% &fEi
PLC + LoRa

FERFT RIS FRAETOR S pzzhpl

Light sensing switch control Electric cabinet power monitoring Leakage monitoring

|

AN
~AN
FR4RBH 25 da il KR KT FFAGRY
Cable theft monitoring Flood monitoring Light pole tilt monitoring
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Intelligent tunnel lighting system

PO | sYSTEM FRAMEWORK

LB ERIAR GBI SIRIRERIN G ERESEE, FIRTWEHIEERERERPEES, BREE

3
oaN

BRRAHWAREERR
RHFER. EHERIN T BN

Watran's intelligent tunnel lighting system can realize bionic tunnel lighting control through rea

XN, RETHZEeM. BIRGMERE, EeRAEEE.

SELRER. ERERES. EAES

I-time collection of light intensity and traffic flow data, and use professional control

algorithm to avoid the human eye physiological black hole effect of high-speed drivers and improve driving safety. The whole system is composed of main control cabinet, intelligent
lighting control box, brightness sensor, vehicle sensor, upper computer control software, etc. The control framework is shown in the figure below:

REZTBEE BEARBEEESD Expressway monitoring and management Center
H Tunnel substation 5 &
' s = .
R =
Switches L s f
FTERM EEE PG HiEE | RSHE RIERE
I The printer I Management Client I The databasel The server _Call the police
-] Sped TCP/IP
(ERERRIAEIEE LAN BIEKR
Intelligent lighting main control cabinet BRI Monitor screen
Management Client
£3

RS485i&ifl 4k

RS485Communication line

I_l_ILI_LIIFll:I:l

SERRR

Luminance sensor

|

I_I_ILI_LII:|I:|2|

& ReFRAIE I

Intelligent lighting control box

TREELE

KLuminaire communication line

BEEAO )
@ The tunnel entrance [ T ?
[ 1 1 T
___________ 100 FE3 B3 C 1003 B
IR

[ #=me

Basic lighting

ES390Y | MAIN FUNCTIONS

[T 1] mzsszen

Vehicle sensor

Emergency lighting

 — LM

Strengthen lighting1

H—] m=zsmem2

Strengthen lighting2

.]-'-.;-—vi!

e

TheEl: FIFSERRSSIA QRN BESERLRIINSE, B
MARBRALN, RETER2M.
Function 1: Luminance sensor is used to realize that the luminance of the lamps at the

entrance is close to the luminance outside the hole, so as to prevent the black hole effect
of drivers' eyes and improve driving safety.

BIRH

TNRES: EIRERENARSERT, A
sETSR, IAEITIREAIR.
Function 3: Before the vehicle is ready to arrive at the tunnel, the brightness of the entrance

section will increase automatically, and after the vehicle leaves, the brightness will decrease
automatically to achieve the effect of energy saving.

AR=EBMRS, FREE RE8

3 6 Intelligent tunnel lighting system [ESSElPS=Reti =S

TEE2: RARERMNFLIENERARE, BahfTiRRITENR, #5
ARSEARERNE, FLURERRRRIEE.

Function 2: The luminance sensor is used to monitor the luminance in the cave in real time,
and automatically adjust the power of lamps in the cave, so that the luminance in the cave
can meet the relevant standards, and can be adjusted according to the needs of users.

Tide4: FAEWHRLNET UL IENENENERE, BaNERZRER
JTENERSE, ARREFRERESENRR.
Function 4: The vehicle sensor can monitor the hourly traffic flow in real time, automatically

adjust the overall brightness of lamps in the cave, and achieve the effect of adjusting
brightness according to the traffic flow.



IR E Management platform

AaRbLREmHE

I nf

_
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A THEEEHIRENE TS A REHEICRES

View the running status of the controller device in real time View device fault records

i ol i

r
2

df &

A FRE. RELMNEESITESEREHES A EFERRAFNEHITRENSE

Real-time monitoring of traffic flow and luminance and linkage control of luminance The luminance of the lamp can be manually controlled under certain circumstances

:‘_:n,lzl ﬂ': [r: o= Jiiu:

o | T |

A KEEX DN A XS ETE

Combined fire control Fan control management

A THEERERR A BEEMSIPRE, HEEE

Check traffic in real time Automatic generation of various reports, convenient management

PRERBAIZHISN, AT RETCIEEAN, FAIMNEXERE, RERN, MMEE, RXRSEZE,

In addition to lighting control, it can expand access to other functions, such as ventilation management, environmental monitoring, video management, disaster reduction system, etc.

Intelligent tunnel lighting system [ESSE=EAiPS=fiel s 8%y 3 7



#Z/IOES The core hardware
Eizth | THE CONTROL CABINET

FIEERETHEEX B, & LB THER, R A LSS dsithiz .

m FERE: RADFELIEERE. EXRBENESEIRRSRIBEHE,
n %ﬁi%ﬂ#i%]?’i‘ﬁ ANRENTEEE. Fabizhl, BaiEtfinsmEEdl.
B RtEEH: 5 EAETE, E¥EENMEREFR SIS T.

B REESIIRE: RAEREGR. FMREMRAFES.

The main control cabinet is installed in the tunnel substation, connecting the preceding and the following functions and realizing local control at the same time.
m Main function: the system outputs enhanced lighting and basic lighting dimming signals to each lighting control box in the cave.

mintegrated control mode: can be set to remote control, manual control, automatic control and emergency plan control.

mLocal active control: when the communication is disconnected from the host computer, it can automatically start the preset program for safe operation.

mSignal acquisition function: the system can collect light intensity, vehicle and other system signals.

(Ef=HE)

The control cabinet

L ALl | INTELLIGENT LIGHTING CONTROL BOX

AEFRBAIERIFESE AN T FXiE FR PR EC R MV B AN T REFNITAZ 5 RE B ERIZHI A YL TN e

B REERERIES, SEERTE, BSEEITA.
B BiENVEYS: BN AEEIU\%EEEDU% RHIMBER, AR BRI TR ERI RS aE.
B RIFINRE: DE. TR, FERRRIPEIIRE.

The intelligent lighting control box integrates the basic functions of tunnel lighting distribution and remote intelligent management control dimming function.
m Receive the control signal of the master controller, grouping control lamps and lanterns, synchronous control lamps and lanterns.
m Adaptive dimming: adapt to the physiological phenomena of human eyes, no jump, solve the problem of visual fatigue existing in ordinary stepless dimming energy saving.

m Protection function: over voltage, over current, short circuit protection, etc.

(£=H1%E)

Control box

3 8 Intelligent tunnel lighting system [ESSElPS=Reti =S



¥TEIZHIFZ Lamp control mode

(1) 1-10V35#l (1-10 v control)
HReRBIREHIAEEE - 10VIET BER, TJLERIEEESIIIEE.  (AITNEXE)

Intelligent lighting control box supporting 1-10V dimming lamps, can play a loop control function. (Wiring diagram below)

; L it

=HfE
Control b N N
ontro 00 IEERET

The power cord

® o o B )

\ g &

1-10V{52L

1-10 v signal lines

(2) 4851%_% §%EU (485 signal control)

EREIRIBIEHIEECE48SVE T AR, JLIRRISITERIFNSRIRAIIIEE. (NTHEEE)

Intelligent lighting control box with 485 dimming lamps, can play a single lamp control and state feedback function. (Wiring diagram below)

]
Control box I

The power cord

RS485(584
RS485 signal lines

(3) EE:jJ ﬁf&?ﬁ?%u (Power carrier control)
EreRBEHERER NERITEFER, FIAEREEREFIES, LIRSS TS RIGRITIE. (T EEE)

Intelligent lighting control box supporting power carrier lamps and lanterns, the use of power cable transmission control signal, can play a single lamp control and state
feedback function. (Wiring diagram below)

- "}

; L ety u;["’”' ) 3}

=HIFE
Control box F RS

The power cord
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Project cases

=hiBx

BEEN RS

2016 © @ EDEREINASZ M ERE S BEks T R S5t

Intelligent street lighting systems have been deployed in Jakarta and other cities in Indonesia

2017 © SRANSERBEEREITERS

Intelligent light control system deployed in Kuala Lumpur, Malaysia

2019 & () BESMEXBEEMEITERY

Intelligent light control systems are deployed in many areas of Taiwan

2020 6 @ WEEESTRGBESEILRS

Intelligent light control system was deployed in Wufeng, Yichang city, Hubei Province

2020 © @ LIARES B ek BT E TR RS

An intelligent light control system is deployed at a high-speed railway maintenance station in Qingdao, Shandong Province

2020 © @ ITREFHLTREXAELEREEEITIERS

Intelligent light control system is deployed in Xigiao Mountain, Nanhai District, Foshan City, Guangdong Province

BEmhRE
2019 © @ e X BRI SR EBPLE TR O IR L s

Nanhai district government departments deployed BPL broadband power carrier security monitoring

2020 0 (2 MUTEBMEETHSMERZEEZRS

CRRC Foshan deployed smart rod and track safety monitoring system

2021 o () WERNBKBKEBIFRE

Construction of intelligent light poles in Karamay, Xinjiang

40 mEZRH)
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Jakarta, Indonesia, and many other cities

20164 F1s, e N\FRESAE =T 200001SLCH 600MLC,
BT HEMEEZ MET RS s ATER .
Since 2016, Watran has successively produced 20,000 SLCs and 600

MLCs for the construction of intelligent street lamps in several
cities including Jakarta.

L U 3

Kuala Lumpur, Malaysia

201745715, 14 NTIREEAE T 780005 MSLCFI1005MLC,
BT Dk TSR SESITEE.

Since 2017, Watran has produced more than 8,000 SLCs and more
than 100 MLCs for the construction of intelligent street lamps in Kuala
Lumpur, Malaysia.

Sisib X

Taiwan district

201951y, 2\ FIREE = T2300%SLCFI33/MLC,
AT EaEHiaMmE X e & gEERAT IR .

Since 2019, Watran has successively produced more than 2,300 SLCs
and 33 MLCs for the construction of intelligent street lamps in Taiwan's
airports and various regions.

Intelligent light control system case [EESS-IVAE 2B =] 4 1
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Wufeng, Yichang City, Hubei Province

2020471, 4N FRSE ™ 732005 HSLCHM3SA
MLC, ATHEREEENBHMERERITER.
Since 2020, Watran has successively produced more than 3,200 SLCs

and 38 MLCs for the construction of intelligent street lamps in the
entire county seat of Wufeng County in Yichang.

W5 75 B T kA I < >

High-speed Railway Maintenance Station In Qingdao, Shandong Province

A P ° 000600600060
e - ® L] e L]
o g ecossoe .
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2020471, 4 NERESER T 10054NSLCH2MMLC,
BT 5 S3EAMTFEND SRS TE BT EIR.

Since 2020, Watran has successively produced more than 100 SLCs
and 2 MLCs for the construction of intelligent street lamps at 2

high-speed railway maintenance stations in Laixi and Pingdu,
Qingdao.

I Rathibris X i) KX <>

Xigiaoshan Scenic Spot, Nanhai District, Foshan City, Guangdong Province

202045718, e NEIREE4E T 80054 SLCFI1054MLC,
AT AEELEAN Z XA EDE TS RS ATER

Since 2020, Watran has successively produced more than 800 SLCs
and more than 10 MLCs for the construction of intelligent street

lamps on the surrounding roads of the entire scenic area of
Xigiaoshan.

42 BT R
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Foshan Nanhai District Government Departments Deployed Bpl Broadband Power Carrier Security Monitoring

20194715, 42 ATREEEERERERNANE, ECLBRTMILR
EE, EREFEENERTIHE TS24 BPLE S E HHRE SRS,

Since 2019, Watran has been cooperating with the Nanhai District Security and
Security Office to deploy multiple BPL broadband power carrier communication
security monitors in the community roads that have been built without the need
to re-build the roads.

iR 1b b %4585
BRMNShBREEERE

Foshan CRRC deploys a smart pole and track safety monitoring system

20204, EHLTERSHEEHERADNRESREBIFSHARYE
A%, SEEREEMARGE, ATUNELEERNRITREEESRE,
ARRE T Refsiek.

In 2020, a number of smart rods and other security Al equipment will be installed in Foshan
CRRC Sifang Railway Vehicle Co., Ltd., which, combined with intelligent equipment and Al

cameras, can carry out security monitoring and alarm in the fence of dynamic line
adjustment, greatly improving the safety of dynamic line adjustment in the factory.

s e fu IS it X < >
SRR

Construction of intelligent light poles in Karamay, Xinjiang

20214, HEHBEREKRER. 270 EETTREESHTE, M54 2 BT
sEsE, WEA. ZEAN. BESME. BERERZTAN RS TSRS,

In 2021, Karamay, Xinjiang will complete 127 million smart light poles and smart lighting projects,
build and renovate 1,447 smart poles on 5 roads, and upgrade 7 areas including Cambridge Bridge,
Friendship Bridge, Russian Town and Kangcheng Grid Screen.
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Smart city .smart lighting,makes life better
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Watran

HiE Tel:0757-86802068

& E Fax:0757-86802163

Bl 4% Postcode:528211

#i#8 E-mail:hql@hg-lighting.com
Pk http: //www.hg-lighting.com
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FOSHAN HUAQUAN ELECTRICAL LIGHTING CO.,LTD

ik FREGBUTRAEREBERFETWEX
ADD: Xi’an Industrial Park,Xigiao Town,Foshan City, Guangdong Province,P.R.China
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FOSHAN HUAQUAN TECHNOLOGY CO.,LTD

Mok 7R A LT S AR X 1 4 8 1 A BR4 037 T
ADD: 403, Hexiang Road, Hecheng Subdistrict, Gaoming, Foshan,Guangdong,China



