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Riyadh Streetlights Initial RF Study



• To assist in the pricing estimate for the Riyadh streetlights RF Mesh Network, SSN’s Network
Design Team analyzed endpoint locations to determine the number of backbone devices
needed to support this project.

• SSN was provided with a list of 1734 streetlight control locations.

• An RF coverage design and budgetary commercial offer is presented herewith

• Commercial offer based on one-time purchase of IoT module per cabinet and yearly network
operation and management fee for up to 10 years.

• Yearly network operation and management fee is based on SSN NaaS SLA which guarantees
99.5% network availability

• Full SLA term is 10 years with 3-year minimum advance purchase. Upon full term expiry,
complete system ownership will be transferred to Amanat Riyadh.

Riyadh Lighting Assets Initial RF Study 

Solution Overview 



Assumptions

# Assumption

1. SSN Access Points and Relays will be mounted at a minimum of 8 meters above ground.

2. Antennas for the feeder pillar with minimum of 7 meters above ground.

3.
SSN Access Points and Relays will be installed with 3 dBi Transamerica omnidirectional 
antennas. 

4. 15 hops maximum between any lighting cabinet and Access Point.

5. All network interface cards will operate with +30 dBm on the 870-875 MHz band.

6. 1734 Streetlight controllers were included in this RF network study.

7. RF Design was based on locations provided to SSN.

8. RF Propagation model uses SRTM data at 1 arc second (30m) resolution.



Initial RF Study Maps – Streetlight Locations 
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Initial RF Study Maps – Streetlights and SSN
Nodes  
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Initial RF Study Maps – RF Mesh Links
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Initial RF Study Maps – RF Coverage Heat Map
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Why Connect, Communicate and Control?

Single-purpose solutions are inflexible 

and do not scale

• Promote citizen engagement and enrich their quality of life

• Single-purpose applications have limited context to evaluate 

city programs and services

• Greater visibility and centralized control within city’s infrastructure  

• Devices and data on single-purpose networks cannot be leveraged 

for multiple city departments and programs

• Monitor the performance of your city’s devices virtually to be able to 

make smarter decisions in operating and managing the infrastructure

• Vendor lock-in limits device and application choice

CONNECT

COMMUNICATE

CONTROL



Connect

The Intelligent Making of a Smart City

• Optimizing existing city assets 

• Leading with the network first

• Building on industry-wide, open standards 

• Supporting multiple applications and rich information services

• Seamless integration between devices and applications across existing city systems

• Managing under constrained budgets, resources

• Offering new services to citizens and improve quality of life

A Connected City works by:

Communicate Control
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Laying the Groundwork of the Internet of Things
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Silver Spring Networks

Proven, multi-application networking for critical 
infrastructure

• More than a decade of innovation and global success with world-wide deployments

• Critical Infrastructure networking leader

• US market share for smart grid networking – 25.5M+ devices networked

• US market share leader for smart city infrastructure networking

• Open ecosystem for devices, applications and resellers with 125+ partners

• Industry-leading technology, with 239 patents awarded, 142 pending

• Smart grid product of the year – Gen5

• Smart grid product of the year - SilverLink

• American Tech award – Street lights



Silver Spring Networks Helping Cities 

Execute their Vision

Our Values Our Solution Our Expertise Your Benefits

• We help choose 
the solution that best 
fits needs

• We allow cities to 
validate benefits by 
applying the solution 
concepts in a limited-
scope fashion

• A common network 
platform supports 
legacy and new 
communications 
standards

• Efficiently addresses 
regulatory mandates

• Bring smart 
technologies for 
efficient and sustainable 
cities

• Collaborative, problem 
solving partner

• Deep industry knowledge 
and technical expertise

• One deployment, 
one network, 
multiple applications

• Performance guarantees

• Proven security 

• Proven scalability



Connecting Critical Systems Citywide

NETWORK CANOPY

Water Systems

Smart City Applications

Streetlight.Vision City Management Console

Municipal Back-Office Systems Third Party Data & Applications

Energy SystemsSmart City Systems

CITYWIDE MESH NETWORK

MICROMESH 

TECHNOLOGY

ZIGBEE

WI-FI

USER ADMINISTRATION ASSET MANAGEMENT SMART CITY APPS

WAN

ANALYTICS



Silver Spring Footprints in Global Cities

• 2,000+ controlled LED luminaires 

• Collaboration with Bristol is Open, Bristol City 

Council, and Bristol University

• 20,000 controlled LED luminaires 

• Save 65% of energy use

• Integrate traffic and lighting systems

• 16.000 cabinets and 

180k lights in Paris

• Save 30% of energy

• 500.000+ lights in Florida

• Largest streetlight network in 

the world

THE CONTROLS SOLUTION FOR OVER 3 MILLION STREET LIGHTS 
WORLDWIDE

• 43,000 LED luminaires in Halifax, 

Nova Scotia, CA

• Largest municipal area in Canada’s 

maritime province region



Why did these Cities Choose Silver Spring Networks?

1 2 3 4 5

Applicatio
n 

Flexibility

Proven 
Scalability

Proven 
Security

Open 
Standards

Business 
Value

Enables broad 

adoption of high 

value smart city 

applications 

and services.

Rapidly delivers 

demanding, 

production scale 

operations with 

tens of millions 

of devices.

Ensures trust and 

safety with multi-

layer protection 

and continuous 

security monitoring.

Increases choice 

and control 

across a thriving 

application and 

device ecosystem.

Accelerates ROI, 

transfers risk 

and minimizes up-

front costs with 

NaaS offerings.



Why did these Cities Add Controls?

Reduce O&M Expenses

Save Energy

• Avoided day burners w/ proactive maintenance
• Reduced energy usage w/ “constant light output” dimming
• Additional energy savings with adaptive and dynamic lighting schemes

• More efficient field ops w/ real-time asset info
• Lower call volume w/ proactive maintenance
• Avoided litigation w/ real-time asset info
• Better asset mgmt. and billing

5% to 20% 
per year  

10% to 30% 
per year 

O&M Savings1

Energy Savings2

Capture Additional Benefits

$25 to $75 per 
light per year

Additional Benefits

• Improved customer satisfaction and fewer customer complaints
• Reduction in traffic accidents and crime
• Reduction in GHG emissions
• Near-term opportunities for new, smart city revenue streams

1 Avoided patrols and field surveys, avoided call center calls with proactive maintenance, and  more efficient field operations with accurate, real-time asset info
2 Standard L70 dimming for overprovisioned lights, day burner identification and prevention, and the option for additional dimming, as demonstrated in Europe



Smart City Solution

• Design, installation, systems integration

• Field tools

• Managed services

• Professional services

SOFTWARE

• NEMA Streetlight Controllers

• Decorative Streetlight controllers

• Cabinet controllers

• IoT Edge Router

• GatewaysNETWORK AND 

INFRASTRUCTURE

SERVICES

Faster 
Speed

Flexible 
Scope

Lower 
Cost

Reduced 
Risk

Business 
Goals



Individual 
Controls

Photocell or 
Control 

Node

SOFTWARE NETWORK CONTROLS FIXTURES

UIQ

(SL Monitoring)

Solution Architecture

WAN

Cabinet

NIC



Multi-Supplier Smart Street 

Light Solutions

Individual Light Point Controllers
Three form factors

Smart 7-pin Photocell (SELC, Cimcon, Enlight, Acuity, Rongwen)

Control Node (SELC, Lumnex, Cimcon, Enlight)

Integrated LED Luminaire (LRL)

Programmable controls: On/Off/Dimming

Revenue-Grade Metering

Critical Events: lamp failure, high/low voltage, 
high/low power, high temp, low power factor

Cabinet Controllers
From EDMI 

Provide Mains control, Digital Inputs and Metering

IoT Edge Router 
Connect any IPv4/IPv6 smart city device including Sensors to 

enable dynamic lighting



Streetlight.Vision
World-wide market leader in control software

Open multi-supplier

• Supports 40 manufacturers

Chosen by pioneering cities

• Paris, Oslo, Barcelona, Guangzhou, Jakarta, Dublin, Miami, Lyon, etc.

More than 500 features

• Including control, command, monitoring, commissioning, alarming, 
reporting

Multiple applications beyond Smart Street light

• Environmental Sensors, EV charging Stations, Parking,  
Waste Containers, Maintenance Car Tracking, etc.

Easy integration

• North Bound Web Services



End-to-end Security

5 Access by any device, including external tools PKI-based authentication and 
authorization (EC based certs)

1 Application traffic flowing across the network
End-to-end app-layer protection 

(AES-256, HMAC SHA-256) 

2 Firmware upgrades sent from back office
Firmware code signing

(RSA-2048)

4
Network communications within SSN RF mesh Link Layer security 

(EC based certs, HMAC SHA-256)

IPSec protection over WAN3 Wide Area Network Backhaul

WAN

6 Local tamper or hacking Zeroization of keys to segregate 
device from network



Why Are We Better?

SOFTWARE AS 
A SERVICE

(SaaS)

Hosted StreetLight Vision CMS
• Datacenter hosting

• Full Security Management

• Seamless Upgrades

• $ per luminaire per year fee

Networking as a Service (from SSNI)
• Photocell to Datacenter connectivity

• Connection guarantees

• Photocell Firmware upgrades

• $ per luminaire per year fee

Networks Photocell (variety of vendors)
• C136.41 5/7-PIN NEMA

• Long-life (1/5/10 year warranty)

• 2%,1%,.5% energy accuracy

• Purchased from photocell vendor

Light Operator Station
• Secure web connection

• Full management of system

• Full access to data

INTERNET

NETWORK AS 
A SERVICE

(NaaS)



 Distributed intelligence to allow for real time 
management of assets and edge processing

 Open, programmable ecosystem enabling rapid 
innovation, enabling best-in-class smart city 
applications

A Unified Vision for Connected 

Infrastructure
Powering innovation and competitive advantage 

in cities, industry and beyond



Software 

(Mekkah City Data Centre)

Network 

(Access Points and WAN)

Devices / Endpoints

(Axess RF Internal/External)

SSN RF Mesh

Mobile

Carrier

Field tools

VPN or

Leased Line

Axess

RF

Axess
RF

Cabinet

Axess

RF

Cabinet

Axess

RF

Solution Architecture

SSN Monitoring and Management

Managed

Appliance



نظام التحكن الالكتروني في 
 إنارة الشوارع

  



 تزخيص استخذام النطاق الترددي في المملكة



 التحكن



 الانذارات













  بالعاصمة المقدسة التحكمالحالي لمشاريع  الوضع

المختلفة بالمراحل الثلاثالربط بالأنظمة وطرق 
 مشاريع خاصة بالتحكم  3تم تنفيذ

 فيها نتالمرحلة الأولى تم استخدام  نظام فلاش

 المرحلة الثانية والثالثة تم توحيد النظام فيها وهو نظام فرنسي(SLV)

 المرحلة الثانية تم تركيب لوحات التحكم وحساسات الأعمدة  فىحيث أنة

من قبل شركه فيلبس  وتم ربطها على النظام الفرنسي

 وتم دمجه ( الاولىالمرحلة ) نتعمل تجربة على عدد من لوحات نظام فلاش تم

 RFمع نظام 

 الاصولوحدة  فىهناك مرحله صيانة للتحكم 

  









70%



70%















 افجهاز  

 بى ار

جهاز محلل  

بيانات 

 افجهاز  

اكش  بى

2عدد 

RFوالأجهزة التي يتم تركيبها لربطها بنظام  نتلوحة تحكم نظام فلاش 



FEDBACK FROM FLASHNET MODULE 

LAMP FAILURE  ALARAM 

الفانىس  انذار

المطفأ

وقت نزول إنذار 

الفانىس المطفأ 



www.Gulfintegration.com

Office 11, Dawoud Center, King Abdulaziz Street, P.O. Box 
6879, Riaydh 12467, Saudi Arabia. Tel (966) 546276610

http://www.gulfintegration.com/
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