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Introduction to Tim Halperin-Smith &)

Director and Renewable Energy Team Leader in the Aon Power Division, London
= fm¥Aon PowerEXEREFHERREKRES,

= Renewable Energy Insurance broker for 8 years

= EEBAERIRRERICASE,

= Working in the offshore wind sector for 6 years

= RFBREFRREEFRETE,

= Offshore Wind Placement experience exceeding 5 GW across Europe, US and the Asia
including Taiwan’s first offshore wind pilot project

= EERM. EEFEN, BFAERERREBESGW, 2EaEFE —ERFRAEREE,
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Introduction to Aon: Market Leading Offshore Wind Capabilities

Aon/\EIRETT T SHE TSI EE R E AR

Mw of all projects in

of offshore wind operation or under

risk engineering claims
specialists Specialists

Proven expertise in developing risk solutions
for diverse and innovative technologies:

REEEREE 2 B R BIFTET 3% B AR AR 7 EMEME:

At the forefront
of innovation
including

foundation

design

Largest

offshore wind
broking team in
the international
insurance market

>11 500 75% Debt financed

& balance
sheet JV

broject experience construction projects

offshore wind

In-house [REs M| Settled | USD150
million

of claims recoveries
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European Offshore Wind Experience

B e B A

nsurance broker for
offshore wind

No. 1
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The development of the offshore wind sector in Europe
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The size and scale of offshore wind turbines increases

e L B R A T R AR

> 6MW

3.6MW
-6MW

< 3.6MW

0%

ﬁiﬁi

086

Pre 2010

2010-2014 2015-2020 Post 2020

Source: 4C Offshore

* Most new projects are using 6MW to 8MW turbines
« RZBOFETEITERAHeMW ~ SMW ik

* Direct drive or geared turbines

- HiFREE) s i im

 Starting to bring cost per MW down

- PR EEMWEIEA

~
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Project size set to grow

AT E M A THE AR

i <100MW

Installed & 100MW to 250MW

(e 4 251MW to 500MW
i > 500MW
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Project CAPEX (Em/MW)

Offshore wind cost development curve

A P L B A o e

0.0

1995 20c0 2005 2010 2015 2020

Construction Start Year

© Consent Authorised ® Fully Commissioned © Under Construction/Commissioning

( Early phase: Supply chain limitations + Raw material costs + Risk uncertainty= hwerzeagi'ngog
cost of generation
FIFARGES © ALIESHIRA + FURIECAS + B b AT = B I3 B plA
Mature phase: Technology and project scale up + Greater supply chain competition +
Reducing risk cost = Decreasing cost of generation

\ PPPEER ¢ fiin e TSR + CRIERIS T 0 08 + R (EPREOA = RS R )

2025

iew Report | 22

Source: 4C Offshore

AON

Empower Results®



Economics

AL

Energy yield
HEE

Legal issues
AR
Regulatory & tax
regime 5% & FiiH
PPA PRI 7

Cost competitiveness

A FE

S Wap N EASSIEY

Sponsorship

BEh

Experience & skills
i & Fiig
Financial standing
AABSIRIL
Ownership structure

Fra RS

Construction

JitE L.

Time & cost
schedule risk

Refi] & PRAHIAE

New technologies
Rt

Interface risk
yNETE

Supply chain
management

e e

Implications of debt finance - how lenders perceive risk
RRRTERY R —

Operation

g

Limited track record
HIRA BT 4T 5%
Reliability

A SEME
Maintenance

i

Availability

AR M
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Implications of debt finance - the impact on insurance design

;_1{5’5 [%ﬂq E[/j = %j‘ /f% BAA ;ﬁ ;+ E[/j = gilg

*  Higher loss limits #5048 <15 R

Lower deductibles E{K#) % BE%E

Delay in Start-Up and Business Interruption covers obligatory

SEESE TS E P RIREEE &5

Terrorism cover required {RIZEEE W BREDRIHESE

Full design cover for Balance of Plant EkE#BI% EE £ HeHRIGEE

Design cover for turbines dependent on breadth and robustness of warranty

iAEmi 2 R RIS E BRI RE < EEMRE,

Longer periods of cover preferred to increase cost certainty

L \
/[ %&?FH&E&E,HH{%B@%’E, ui@.nﬁmﬁm
|

“Lenders Insurance Endorsements & 75 (&I L2
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Implications of debt finance - lessons learned
RERMEN S — &G

« Significant insurance due diligence undertaken

- EBEEFEEREEBHRE

- Time consuming &R & ,
&
«  Ensure fair insurance obligations under Finance Agreement ,'3.?
o [E D st A = o oz"aQ \i\
- BERMENRE BEATERS g N
« Ensure insurance compliance in all project contracts @ ) N
v &6 NY
. EFAREANT ERERERE «M«“%;" voy O

* Provide robust and long term»msurance cover*)\/h“g‘e ‘o
C BRI E A RIS,
* Financially secure counterparties A- or better credit ratings

© BIBREMHFREFIERER,

« Broader cover, lower deductibles, higher limits — higher insurance costs

- REMNREEER. RIEMREE. REMWER - REIRIEAE
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European Construction premium pricing benchmarks
BROMHE T2 s T (e ke

All Offshore Wind Farms CAR Rate vs Inception Date
1.0000% ﬁ? ﬁ %E )%EL&%CAR% % Vs ﬁ{% H # All Offshore Wind Farms

FrA Bk S

Construction All Risks Rate
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Premium rate
i

4% - | |
Early phase Mature phase
FIHAPEEL | | R B
3%1
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1%
—
| |
| | |
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Insurance programme design
PrRigET S s

The key influencing factors: EASEEcER %R

Risk analysis and loss scenarios — including technology and natural perils
RS S T FIIE KRR — SRR K

Legal framework for grid connection and transmission

EE R E 2R EERE

Contractual obligations & #I&7%

Financing arrangements Fi&E & HE

Ownership structures PFTAfE#EE

Ability to leverage existing corporate insurance relationships

FIRBTAE 2 B {RBERAR AV EE

Availability and cost of insurance capacity

HKRBE N 2 AT EFI AR

Risk appetite g B

Design insurance programme to the specific risk features of project

RIFETE 2 At It st RIGETE

AON
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A European insurance programme approach
—TEEONRbEET =774

Phase F&E:

Construction Jfii T

Operating % 1&

General —fi%

Cover fRigfEE

Construction All Risks (CAR) including Marine

Transit and Terrorism

i TR (CAR), & g EiE g Fi A = 2%
Third Party Liability (including marine liability)
=5 AR (e E Ve LR AE)

Delay in Start-Up (DSU) including Marine
DSU and Terrorism

JESETE TORFR(DSV), i - DSURNZLH 3228
Operating All Risks including Machinery
Breakdown

EERlR, SRR

Business Interruption (BI) %3 (& &
Third Party Liabilities %5 =5 &L
Employer’s liability / Workers Compensation

EEFTH | TIERER

Motor liability V< H AT

Contractor’s plant and equipment 7& &l 7% i 5=
TR fi

Professional indemnity 5 325 {5 (% &

Charterer’s liability FHAN A EZAEkR

Hull & Machinery fii#4 & i [
Protection & Indemnity [5i7# & 5 {E &

Vessel construction e T

Plant & Equipment /7 & &% fif P~

Responsibility Z{E

Principal #Z{% kA

Principal / Contractors
PelRBm A | 7 ELiE

Principal # /s A

Principal #¢4#% ks A

Principal #%{#% ks A
Principal #{% kA

Each party 4 J57

Each party /5
Contractor 7K1 pg

Designers &% 5lHifi

Chartering party FLf5 )7

Vessel owner i3
Vessel owner 3
Yard or owner #3553
T

Contractor 7K1 p4

Parties covered FEET
Principal, all contractors, technical advisors,
any lenders

Pefrbm N, FrA7KEIRE, Bdf@iR. 8
Principal, all contractors, technical advisors,
any lenders

BefRbm N, T ARG, iR, 8
Principal and any lenders
Belrbm NS5

Principal, Maintenance contractor, any
lenders

Befrbm N, MERE/REIRE, |7
Principal and any lenders #{ k& A Ffi& 5

Principal, Maintenance contractor, any
lenders #frka A, #EERTIRE, B

For their own interests only 1% % A< & Fll 4

For their own interests onlyf# & #5 A< & F| %
For their own interests only {4 35 A & Fl| %
For their own interests only % 25 A< & | %

Liabilities related to the chartering party
FHAR T HH AR AT

Vessel owners’ property #s =/ &
Vessel owners’ liabilities #i =& 4F

Construction of hulls #\8&i T-

For their own interests only {5 i 25 A & Fi] 4% '
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Insurance lessons learned
o e 2 B B 2 5

* Insurance cost has a significant impact on CAPEX and OPEX models

©  RIERAHCAPEXHIOPEXIREBERTE,

* Insurance premium can make up >35% of annual operating expenditure
- REEE ARG E FEER>35%,

«  Turbine warranty protection important for initial years
- EYEFRRHAREREE,

*  What happens when the turbine technology becomes obsolete?

ot

~ o=+ I ’ £ ""',; s
o BRSBTS
\'}s# : {{‘

‘¥

AON
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Operating premium pricing models
‘e 1 I E (B AR Y

Operational Premium Model

swoa0m BERSHHAY

8,000,000

Nt

5,000,000

4,000,000
2,000,000

1,000,000

1 F 3 4 o & I B 9 1o 11 12 13 14 15 16 1 1B 19 20 21 22 23 24 5

Total - Lower Deductibles

mm Property Damage s Business Interruption s Terrorism s TPL e Tax Total - Higher Deductibles
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Empower Results®



Claims experience
iﬁgg\\‘éﬁd

Root causes usually include: RAREEE .

Inexperience of Contractors and/or Suppliers &A@ HLEEKETE
Unsuitable equipment and supply chain limitations 7~ & &% fi #0{it FE 5% R %
Defective Design i%itAE

Limited quality assurance fERZEAR

Difficult offshore working conditions & & T /E1% i N &

Inadequate working methodologies and contingency planning
THEAEFEMEEEE

Deviations from the methodology A :ZEHRE

Significant waiting on weather costs fE KMIZFIER R HEA

AON
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Offshore wind loss data

ik e S TR R B

5,272,742

11,188,650 u Blades

w Cables
» Contractors Equipment = Blades
 Foundations « Cables
m Other » Gearbox
u Tower = Switch Gear
= Turbine u Transformer
~ Vessel
© Welding
© Yaw Ring

CAR Claims OAR Claims

i L2 fR B BiE 2RI
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Construction Claims: Number Notified Per Year
i CHRE - SR E
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Operating Claims: Number Notified Per Year

e AR E
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Construction Claims: Paid i TFEEE @ {5+
(2009 — 2016 NET USD) (2009 — 2016 ;$%ZE3E7T)

Millions

CAR Claims Paid - By Year of Loss CAR Claims Paid — By Year of Payment
] A N N e =
s0 | CAREHTSZ T — F4RK 70 CARBREESZfof — FE 7o 700
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40 - 50 -
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14.2 20 -
| 111
10 7.8 0. 9O
- « W B
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Business Interruption Claims: Average Number of Days
Down (2009 — 2016)

SECPERFINE | PSR (2009 — 2016)

[~

SR

Transformer 1

=l ARGk ]
Onshore Export Cable

i B
Offshore Export Cable

CL L
Gearbox
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