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** Recap from Y2018 Presentation
* Electricity — Communication Lifeline Infrastructure Resilience

* Motivation and Background

* Performance of Communication Network During NZ Earthquakes- History

* NZ Communication Infrastructure and Services

* Communication Exchanges(CO) and Facilities: Critical Component For Service Delivery
* Research Objectives

“* AF8 Impact Analysis on West Coast Telecom Infrastructure using Geo Spatial Mapping
* Geo Spatial Map for Distributed CO to Quantify Seismic Risk

* Seismic Risk Quantification for Communication Infrastructure

* West Coast AF8 Impact on Communication Lifeline

* CO Risk Quantification using Geo-Spatial Mapping (AF8 Empirical)
* CO Risk Quantification using Geo-Spatial Mapping (AF8 Central)

* CO Risk Quantification using Geo-Spatial Mapping (AF8 Southern)
* CO Risk Quantification using Geo-Spatial Mapping (AF8 Northern)
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Electricity- Communication Lifeline Infrastructure Resilience
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Motivation and Background

* In spite of the recognized critical importance, the assessment of the seismic
performance for the telecommunication infrastructure is underrepresented in the
literature. “The Resiliency of Communication infrastructure during Alpine fault
earthquake scenarios in Westcoast, New Zealand” research project will bridge the gap.
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Performance of Communication Lifeline During NZ
Earthquakes in the Past
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Kaikora Earthquake Damages(Courtesy of Chorus)
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NZ Communication Infrastructure and Services

e Fibre Network
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New Telecom Assets Including FTTN Cabinets
New Chorus Assets Local
Exchanges(CO) FTTN
i e.g Lower Hutt e,
Major
Exchanges W
Auckland e.q Wellington 5»»‘;\
Gateways >
Takapuna or

Whenupai

~~Access Network

| The Access Network Connects

' a home or business to the
telecommunication equipment

: Regional Backhaul location at Local Exchanges
The Regional Backhaul

links the Local Exchanges

to the Major Exchanges or

Core Network

Core Network

The Core Network or National Backhaul
fibre backbone links cities to the
Auckland Gateway

Vad

Southern Cross Cable
To International Markets

International Transit
International traffic is routed via the
Auckland Gateway and the southern
cross cable network

———————
J . J::>
Service

v4 Connections

Capacity

Broadband and Voice Network (Courtesy of Chorus)

/ VVVVY VWV VVYVY[NV

Voice
Internet
Datacentres
Enterprise Services
Emergency
Response Services
Mission Critical
Services

Defence Services
10T

VR

Al

TV/On Demand
Content

/




National

SCIieNCE

Challenges

RESILIENCE
TO NATURE'S
CHALLENGES

Communication Exchanges(CO) and Facilities: Critical

Component For Service Delivery
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Fibre Backhaul links

local exchanges to other
exchanges or rental service
provider networks

Fibre-fed broadband cabinets
provide broadband to about 90
percent of New Zealanders

Access Network

Fibre to the premises
enables Ultra-Fast
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Fixed Network Architecture (Courtesy of Chorus)
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Research Objectives

This thesis will help to carry out the research on critical telecommunication infrastructure components
to understand and:

Develop a seismic hazard model (using GIS tool) to quantify the risk to spatially distributed critical )
communication infrastructure and
i) Validate Against AF8 West Coast Scenarios y
N
Develop a framework for Measuring Resilience in communication infrastructure for seismic hazards
J
\
Guidelines for Future Resilient Communication Network Architecture
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Approach and Method for Seismic Risk Quantification

|Design Fragility Curves for CO| |Collect GIS CO (Chorus) ||AF8 hazard Scenarios

Hazard Model
AF8 Earthquake

Y

A

Algorithm

Seismic Risk

P Communication
Quantification

facilities in West
Coast Network

Probability of Damage Ratio(dsi) for CO

Fragility Model
for CO

A\ 4

Geo Spatial Seismic hazard Model for Communication Infrastructure
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West Coast AF8 Impact on Communication Lifeline

WEST COAST REGION
NEW COVERAGE
UFB coverage by region
ey UFB phases UFE phase 2+ Total premises
Reg 182 premises premises with UFB
Morthland 39,558 5,547 45,105
Auckland 388,313 3.661 391,974
WWaikato 124,253 14.668 148.921
Bay of Plenty 91,686 2,544 94,230
Sisborns 12.731 288 13.019
Taranaki 35,908 089 26,897
Hawke's Bay 47 447 1.597 49,044
Manawatu-VWVanganui
75,928 4,634 80,562
wWellington 160.449 758 161.207
Nelson 23,784 3 23,787
Mariborough 14,919 678 15,597
Tasman i il
Wiest Coast B 565 2,678 11242 S
—
Canterbury 182,115 8699 200814
Otago 73,491 7.380 20,871
Southland 26638 4,336 30,074
Greenfields (To be boilf) 42 0oo _ 42 0oo
Total across regions 1,374,107 60,222 1,434,329
- S tTira UEsS MNote: the information in the abowve table is indicative only and subject to change.
1549 km Statee Haige"asnagyecovgerage D S — Crown Fibre Holdings will be working with partners to carry out more detailed
Sl Cansinney’ Lot i o e planning owver the coming months.
2. 089 RBIZ2 End Users
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@® cChorusCO AF8 Empirical WC Risk Analysis
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Af8 Northern WC Risk Analysis
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Summary Results

AF8 Scnerios| MMI Minor Moderate Extensive Complete Affected Central Offices/Telcom Infrastructure
7 64% 57% 40% 12% FJIG,GC,HAS,INJ,KM,MIA,MKN,WMG
Central 8 92% 93% 84% 50% AU,BTN,FXR,HK,MNA,NE,OTI,RN,RUN, WP, WAA
9 98% 99% 96% 74% OB,GM,HRI,KUA,PAR,RS
6 27% 15% 7% 8% GC,INJ,KM,MIA,MKN,WMG
Northern 7 64% 57% 40% 12% AU,BTN,DOB,GM,HK,KUA,MNA,NE,OTI,PAR,RN,RUN, WP
8 92% 93% 83% 50% FXR,FJG,HAS,HRI,RS,WAA
7 64% 57% 40% 12% FIG,GC,KM,MIA,MKN, WMG
Southern 8 92% 93% 84% 50% AU,BTN,FXR,HK,HAS,INJ,MNA,NE,OTI,RN,RUN,WP,WAA
9 98% 99% 96% 74% DOB,GM,HRI,KUA,PAR,RS
5 13% 4% 2% 1% GC,INJ,KM,MIA,MKN, WMG, WP
6 27% 15% 7% 8% AU,BTN,DOB,GM,MNA,NE,PAR,RN,RUN
Emperical 7 64% 57% 40% 12% HK,KUA,OTI
8 92% 93% 83% 50% HAS,RS
9 98% 99% 96% 74% FXR,FJG,HRI,WAA
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