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Riyadh Lighting Assets 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 loT 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.
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Assumptions Gal Kikeapation

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

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

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

15 hops maximum between any lighting cabinet and Access Point.

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

1734 Streetlight controllers were included in this RF network study.

. RF Design was based on locations provided to SSN.

. RF Propagation model uses SRTM data at 1 arc second (30m) resolution.
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Initial RF Study Maps — RF Mesh Links ] oSl
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Initial RF Study Maps — RF Coverage Heat Map Gulf ntegraion
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Initial RF Study Maps — RF Coverage Heat Map
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A SMART CITY Vision For Copenhagen

65% energy reduction /=

0 Network Platform Reduce expenses,
60+% lower OpEx t while enhancing
Unlocks new revenue lighting conditions

- Lower congestion

> through smarter
Lower congestion ® raffic control
Fewer accidents at night Increase parking
Reduction in crime _/” revenue, while

. reducing search time
.

New jobs Why Silver Spring
Investment in Leader in smart infrastructure networks
Copenhagen startups Partnering with research organizations and startups to enable the
Promotes innovation next-generation smart city applications

World-wide platform installed in Paris, Singapore, San Francisco,
Chicago, Melbourne and Miami
Open network enables choice of partners and fosters innovation for

Smart Cities Silver Spr:rlg;/
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ITS for better safety for Cyclists

Intelligent street light — extra light on accident black spots

@

(ﬁ) o'0
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Smart Lights enable us to know the | ® Reduced call center load (135k calls)

operating status of our lights and e Faster outage response and restoration — ®
start the restoration process with eliminate multiple trips
if;f;‘:’:’ga;f:s SeEarvency o e Better asset mgmt. (identify non-FPL assets)
- Joe Hancock, e 3-4 minutes per photocell installation
Streetlight Restoration Leader FPL __| e Improved network performance
O Customer o Munl OO o Tiokat e oo gt

e Avoid customer complaints
e Reduce call center costs
e Improve work order instructions
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GLASGOW INTELLIGENT LIGHTING DEMONSTRATOR

Demonstrator aims
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OPEN SMART CITY NETWORK
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A mesh network loT ‘canopy of connectivity’ across the city E@
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Bristol, UK
City Network as a Competitive Tool

* Bristol council has deployed a flexible standards based mesh network as a city-wide resource
* Encouraging innovation and open-data initiatives
« Aim is growth of digital economy, and establish global leadership in loT market

» Commercialize the results and sell to other cities



Why Connect, Communicate and Control? 7 gl JalSal
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Single-purpose solutions are.inflexible

and do not scale <« H
\,\a\)\'.".. ®
a
CONNECT ssssmssssssssssssssssssssmmssmsssmsmssssssssssssssssssssssssssssssssssesssssasen MV "ﬂW'RED ;
* 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

COMMUNICATE °

* Promote citizen engagement and enrich their quality of life

» Single-purpose applications have limited context to evaluate
city programs and services

(10 ) [ o { O e S °
* Greater visibility and centralized control within city’s infrastructure ® : - )
« Devices and data on single-purpose networks cannot be leveraged a-)))):g(((- -)))}F(((- g

for multiple city departments and programs
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A Connected City works by:

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
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APPLICATIONS
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SMART METERS
SMART CITY USE CASES
WEATHER DIGITAL Acousnc WATER & GAS
PARK]NG SENSORS SIGNAGE SENSORS

ELECTRIC SECURITY AND
METERING LIGHTS & VEHICLE INVERTERS SURVEILLANCE I'\a"lANAGEMENT
CONTROLS CHARGING
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Laying the Groundwork of the Internet of Things

Internet
of
Things

Smart City
Infrastructure
Networks p ‘

Smart
Grid
Networks
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Time

P
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- Proven, multi-application networ for critical
infrastructure

* More than a decade of innovation and global success with world-wide deployments
* Critical Infrastructure networking leader

o 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 th - Gen5 B 20
mar 9TIE PIOFHErO7 e YBAr = BENS & TechAmerica Awards Blmmbﬂrg CEO
* Smart grid product of the year - SilverLink ENTREPRENFURS FOUNDATION sasmwsvonss,  MEW ENERGY FINANCE 4

* American Tech award — Street lights B

ihie.  nyyzy  technology

Publshed by MIT

e
@ cleaniech

SMARTCRID




Silver Spring Networks Helping Cities
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Our Values Our Solution Our Expertise

Your Benefits




Connecting Critical Systems Citywide

Municipal Back-Office Systems

Smart City Applications
t e
o [[ B
gl ] T
L 91A 28y 20250VA
USER ADMINISTRATION ASSET MANAGEMENT AELTES e

MICROMESH
TECHNOLOGY

ZIGBEE
WI-FI

Smart City Systems




Silver Spring Footprints in Global Cities 4 o] oSl
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2,000+ controlled LED luminaires . 20,000 controlled LED luminaires

Collaboration with Bristol is Open, Bristol City 9 Save 65% of energy use

Council, and Bristol University Integrate traffic and lighting systems

CITY OF COPENHAGEN

43,000 LED luminaires in Halifax, J

Nova Scotia, CA

e . , . eveSa e 16.000 cabinets and
Largest municipal area in Canada’s ‘ 180K lights in Paris

maritime province region
0 Save 30% of energy
L pue D paws )

. 500.000+ lights in Florida

E Largest streetlight network in
the world

FPL.

A

% HALIFAX €/e5d

FPL. o o ks
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Why did these Cities Add Controls? 4

7\
Reduce O&M Expenses

5% to 20%
per year

Energy Savings*

* Avoided day burners w/ proactive maintenance 0, 0,
* Reduced energy usage w/ “constant light output” dimming 10 /0 to 30 /0
 Additional energy savings with adaptive and dynamic lighting schemes per year

Additional Benefits

$25 to $75 per
light per year

/

! Avoided patrols and ﬁeld surveys avozded call center calls wzth proactwe maintenance, and more eﬁciczent ﬁeld operatwns wzth accurate, real-time asset info

] Jo Sl
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SOFTWARE

NETWORK AND
INFRASTRUCTURE

SERVICES

NETWORK
CENTER

* NEMA Streetlight Controllers

* Decorative Streetlight controllers
* Cabinet controllers

* |oT Edge Router

*  Gateways

* Design, installation, systems integration
* Field tools

* Managed services
* Professional services

Faster
Speed

el ol
Gulf Integration




el ol
Gulf Integration

Solution A itecture
SOFTWARE NETWORK CONTROLS FIXTURES

X

SLV
~

ACCESS
POINT

I.

Cabinet —~—

| | STREET LIGHT
i §CONTROL NODE




Multi-Supplier Smart Street oaedll ol

Gulf Integration

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

Y

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

S




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

Easy integration
* North Bound Web Services

¢ Including control, command, monitoring, commissioning, alarming, e T
I‘eporting E't""'__’___‘; 2L T TR X X
| o e :
° ° ° ° ‘::»EE—E: " LT .
Multiple applications beyond Smart Street light | & [ j AR
o 'y Voo i a’e z’ -
» Environmental Sensors, EV charging Stations, Parking, T B o
Waste Containers, Maintenance Car Tracking, etc.
[l || [ | e | D | [y | i || Wy
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End-to-end Security 47-2

Application traffic flowing across the network

Firmware upgrades sent from back office

Wide Area Network Backhaul

Network communications within SSN RF mesh

Access by any device, including external tools

Local tamper or hacking

el ol
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End-to-end app-layer protection
(AES-256, HMAC SHA-256)

Firmware code signing
(RSA-2048)

IPSec protection over WAN

Link Layer security
(EC based certs, HMAC SHA-256)

-

PKI-based authentication and
authorization (EC based certs)

Zeroization of keys to segregate
device from network
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Why Are We Better?

------ Light-Operator-Statton-------------------------momee e
* Secure web connection
* Full management of system
* Full access to data

Hosted StreetLight Vision CMS
* Datacenter hosting

* Full Security Management

* Seamless Upgrades

* $ per luminaire per year fee

SOFTWARE AS )\
ASERVICE

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

* Connection guarantees

* Photocell Firmware upgrades

* $ per luminaire per year fee

NETWORK AS
A SERVICE

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




A Unified Vision for Connected 4-2 —

Infrastructure Gl itegration

_Powering.innovation and comp: eadvantage. .. |
In cities, industry and beyond

@

\
\
-
kY
I
\
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\
)
\
nnnn
(V] ]

6 il
6

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

Multi-application

Communications

Network

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

Solution Architecture ~ RF Comms

Software Network Devices / Endpoints
Mekkah City Data Centre) (Access Points and WAN) (Axess RF Internal/External)

Managed
Appliance
Mobile
Carrier
VPN or ACCESS
Leased Line

SSN Monitoring and Management
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Communications and Infor Technology €

Z3 U Balg
Conformiity Certificate

Certificate No: TA 24052017 -24052019-20454 . 3alg ) a5

Applicant Inforrmation elnl) as@a cula oima
Applicant: I Gulf Integration I z Ag = At
Certificate Details Balgml) alSlas
Issue Date: 24/05/2017 1la3s/Oo8/28 T VWY P S
WValidity Period: 24/05/2019 1440/09/19 T SLgIiSWY Fea S
Device Details Ste=> St
Product Name: (Wireless access point (AP 4.5-01 : Z=SSall aud
Product Model: AP 4.5-01 z Z=asall (Jas sa
Manufacturer: Silver Spring Networks, z  &Seaal)
Additional Details ALdo) la slima
Operating Frequency - B870-875.6 MHZ:S00 mwW ABUia 5 1 ReaSmSiewalt atas SN
Maximum Output Power 2400-2483.50 MHZ: 100 m\A Ao sawall o 5@ z— ST
allowed (E1RP) - S00 MHZ:33 dBm
SO0 MHZ:3=2 dB8m
1900 MHZ:24a dBm
2100 MHZ:24a dBm
Device comply with 1ITOOS , RIOS 7 —laea) gal ‘_§,;v.h_ Steg—=3)
CITC technical T AR Aaag
Specification No.:
Additional Regquirement (WLAN - WiFi) dulaall aushlouSUl colseadl als=aul ol oo o X AdLa) celaliasa
ATt (B o e r® 2lEa) Jaut L3 B e 3 ISR e 3olgnl) ala AsaSioa PN TS RET T
I NS S N st Cla simoall ALIES 5 \_.Yl_ﬂﬁyl 4_*_1 i3 SSTFY &R sall
http://lers.citc.gov.sa

S AZaiY 5 AT A22/O0B/ 12 S Sl s (12/-) ~3 50 (o> o >tz alemmll W eI W allas e 2lis
5 " Az Sa Zoael = ~aa _;.1422/03/05 S AT, (TA) B 15T alar
Balgn o 2 lgalamiais (o o 3N b oShe | lgwl) LUEAN B e

= o a5 Amieemall ,‘._‘),.__nq_‘ng.,_.).,‘,_m,@«_‘\__n
Las 3 samadl ZESaT) =13 (o >RV AalaiWl 5 ala
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Active power
Reactive power 0.0kVAR 0.0kVAR 0.0KV)tR
Apparent power 0.0kVA 0.0kVA 0.0kvA
Current 0.00A 0.00A 0.00A
Voltage L-N 232.9v 233.8V 229.5V
Power factor 0.000 0.000 0.000
Active energy

(D s272-Counter ~ Phase (L1, L2 and L3) 15:27:24

AU dlapoll
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FEDBACK FROM FLASHNET MODULE Gk ntepration

LAMP FAILURE AL

e .o - 2
BIEU NSRS P
labadl) g3kl Q| i
Click here to enable desktop notifications for Gulf Integration Mail. Learn more Hide

Mail ~ o [] | ] More 2004 ¢ >

| cowos: | Flashnet lamp failure (6/16/17 5:37 PM) nbos & People (3

| Inbox (8) 5  slv.cms@allinonematt.slv 8:37 PM (3 hours ago) L slv.cms
Sent Mail . . &l -
Generic device last values report - QA_Server
Drafts {2} Show del
" Device Name GeoZone Name Lamp level feedback Lamp levelcommand  Comment
\ore »
00135004000005bc.Lamp 00135004000005bc.Lamp  Fake devices 100
Q Mohammed + 0013500400000e8e.Lamp 0013500400000eBe Lamp  Fake devices 100

0013500400000efd Lamp 0013500400000efd Lamp  Fake devices 100

o © .. 001350ffie30071b Lamp 001350ffe30071bLamp  Fake devices ) 100
il )
ladadll

0013500400000F0E 0013500400000F0E Real Devices 100

00135005001 1ccf® 00135005001 1cc® Real Devices 100

flashnet2 flashnet2 Flashnet 100
Grogani Grogani GROGANTEST 100
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