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University fost focts

2008

Seusdients

Undergraduats 18,036
Pastgraduats 10,535
Total 28,551
Domastic 34 768
emotionod 4783
Degrees Awarded

Undargradunts 5,549
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The World ranking of New Zealand Universities according to the
Times Higher Education - QS rankings 2009

University THE-QS ranking 2009
e The University of Auckland 61
e University of Otago 125
 University of Canterbury 188
e Victoria University of Wellington 229
e Massey University 299

e University of Waikato 314



s THE UNIVERSITY
OF AUCKLAND

NEW ZEALAND
Te Whare Wananga o Tamaki Makaurau

S Sy
Sectqr 300 ey, -

- L)
na** ‘
o i
N -
- e " L
. F 3 [

. Sector- -
400N

. \15

_-_"

B 2 Sector _
¥ 200 { :




s THE UNIVERSITY
OF AUCKLAND

NEW ZEALAND

Te Whare Wananga o Tamaki Makaurau

iy i »
3500 -
= 30000 - o
o
= =
= -
= 25000 - =
*“ -
} M
: 20,00 1 -; -
5 z
- 15mod . =
; ”]3
3_ |DJO - i
i
500
b ! L i

Lid ﬁ

el
{1l
zLal
LLal
zial
111
[{L]]
Lial
i |14



2id THE UNIVERSITY
OF AUCKLAND

NEW ZEALAND

Te Whara Whnanoa n Tamaki Makaorgy

e ""l| r T F b’ i = o F '
Develop Asse55 Determine ﬁmﬁin Set Target
Assel e Condition, B Residual & Reslaus b Levels of
Registry Failure Modes Life o i Service (LOS)
. P \ ? . P , Costs p A\ | y
.
" ") " ) r ™) " ") r )
Determine Optimise Optimise Determine Build SAM
Business Risk [ O&M e Capital i Funding it Plan
("Criticality™) Investment Investment Strategy
e 7 . o e - . o W .
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Integration of 5 core questions with 10-step process

2. What is my required
1. What is the current state of my assets? level of service?
Develop Assess Determine : petacr;nc}:E& Set Target
Assel Condition, Residual mu'-em : Levels of
Registry Failure Modes Life C Service (LOS)
Determine - Optimise - Optimise Determine F .
Business Risk O&M Capital Funding EUSE:AM
(“Criticality”) ~ Investment Investment Strategy

3. Which assets 4_What are my best O&M and

are critical CIP investment strategies?
to sustained

performance?

5. What is my best long-term
funding strategy?
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1.What is the current state of my assets?
— What do | own?
— Where is it?
— What condition is it in?
— What is its remaining useful life?
— What is its remaining economic value?

2.What is my required level of service (LOS)?
— What is the demand for my services by my stakeholders?
— What do regulators require?
— What is my actual performance?

3.Which assets are critical to sustained performance?
— How does it fail? How can it fail?
— What is the likelihood of failure?
— What does it cost to repair?
— What are the consequences of failure?
4.What are my best O&M and Capital investment strategies?
— What alternative management options exist?
— Which are the most feasible for my organization?

5.What is my best long-term funding strategy?
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e\What Is the Current
State of my Assets

— What do | own?

— Where is it?

— What condition is it in?

— What is its remaining useful life?

— What is its remaining economic value?
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Asset Hierarchy
- - What hierarchy level 1s bes! for
[ Facility ] identifying a maintenance

management item (NMMI) ?

()
()

Grandchild ] That level?

—[ Component ] This one??

Suhmnmm] Here??7?

.
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Data Costs Within Asset Hierarchy
[ Facility ] Cost factor for obtaining asset data
Increases with Increasing

depth in the asset hierarchy

()

! Cost Facior
—[ Child Asset ] x 1.0 (Facility, Parent Asset, Child Asset)

Component ] x1.7

—[Suhunmpnnant] x2D

spue | x45

e

L
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SAM plan 10-step process

1. What is the current state of my assets?

Detarmine Optimize Ciptimize Cetermine il AR
Dy 1 - . - - - o ot = nalid Al
BLUSINESS r | - 1-"'1 = s ':|| F_|||l._u!.r|:| L ,.|I_r_

= - Fie - " _—— i - T L & I o L ald
{ Criticality’) IMyestmeans IS Tmen sLrateay
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Basic Depreciation Method

Straight-line depreciation

- Easy to apply, but rarely a true reflection of asset decay and useful life
- Book value = Onginal cost/Useful life

£=

=]

xr

straight-line depiction of condition

% = and useful life relationship
o
=

=

9

50 100
Percent of Effective Life Consumed
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Tying Condition Score to Asset Failure

Performance
Decay curve

Excellent
]

:

Condition
[*¥]

Fair

Typical Minimal performance level

%]

Increasing

Decreasing Tl me
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Determining Remaining Life

Performance

Threshold _|
Value

o Time (years)
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Maximum Potential Life

12 1200
S
10 L 1000
Eﬂ_ = 1- ;; m-—._ 8O0
2 ‘ _
=
‘gz “ v ME
T wiﬁqurn_ HE EEN = = - I E BN F =N § B = ‘., H EHIE E BN & =Em = HE HEE =
Acceptable | g 400
= i
0 0
£ \ £
2 | L 200
& &
D e o o B L E T o I a L o o o o o o o e L A s L 4 o
# 205 2025 2# 2045 2055 2085 2095

Y Time
Effective Physical Life
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Asset Data Responsibilities

Data Task

Organization Group

Asset details

Operations and Maintenance

Condition assessment

Operations and Maintenance

Asset values

Technical Engineering Servic s

Residual physical lives

Technical Engineering Servic 2s

Probability of failure

Operations and Maintenance

Consequence of failure

Technical Engineering Servicas

Business risk exposure

Technical Engineering Servicas

Optimal renewal strategy

Maintenance and/or Engineeling
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e| evel of Service

— What is the demand for my services by my
stakeholders?

— What do regulators require?
— What is my actual performance?



SAM plan 10-step process
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2. What is the required level of service?

"

ASSE5"
Condition,
Failure Modes

Determine
Residual

Life

-

Determine
Live Cycle &

o | . 3
vepldcCamen
LOSL

Y

 Levels of

- —_—

Deatermine

Business Risk

("Criticality”)

Optimize
O bA
InvEstmernt

Cptimize
Capital
Investment

Determine
runding

Strategy

Build AM

Plan
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Alignment of routine O&M and capital activities with
organisational strategies

Grganisatiunal Strategieh ﬂﬂlﬂii"& O&M and Capith

activity cycle
LOS Performance Targets: :
Strategic Plan 2005-2012
~ Vision and Objectives Plan Schedule
- University-wide asset Control
performance targets

EE e
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Why Level Of Service?

It helps us...

« Concentrate (focus) efforts and resources
On agreed on service levels
- Less service-level-defined by notion

« Communicate service expectations and choices

Increased services equal increased costs
- Discussion of trade-offs and risks

« Negofiate (regulators and council/commission/board)
- Service levels
Costs and budgets
Fee impacts
Reinvestments for renewal
- Level of risk
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Roll up of Level Of Service
i LOS at each level can be met only
Campus Systems ﬁ A by delivering related LOS at
\ LOS underlying levels

. s s | o

] -
(o] -

roll-up

—[ Individual Assets ]
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‘

Forces Driving Level Of Service (LOS)

LOS is constantly subjected to forces of change:
« Growth/retrenchment

» Regulatory requirements

« Demands of customers

+» Physical deterioration

«» Operational costs/efficiencies
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e \Which Assets Are Critical to
Performance

— How does it fail? How can it fail?

— What is the likelihood of failure?

— What does it cost to repair?

— What are the consequences of failure?



THE UNIVERSITY
OF AUCKLAND

NEW ZEALAND

Te Whara Winanoa n Tamaki Makaioran

SAM plan 10-step process

= i = Detarmine -
Develop ASSpgS Letarmine Livie Cvcle & 1
e LYLIE o

Ansof Condition, Residual e

Hegistry Failure Modes Li

- T Levels
i "_:'illﬁ':'—l'l-.l'_:":l

b

ul

> e ¥ - v e aedend 2 . >

Diptimize Dptimize Determine
— s - RS RS RN

[~ O — Capital Funding Plan

Investment Investmen Strategy o

P ¥ r y J

%ﬁiﬁ,

[ ™ ™ ™ N ™
3.

Which assets are critical to sustain performance?
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Monitoring condition is a key to knowing risk

5

E

X Decay curve

Vibration

E Oil loss
=
o

=

o
o

Heat
g Failure
Increasing

Decreasing Time
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P Y S Ll b L L L T Y,

€

Maintenanca
Run To Failure, Rapair

Redesign, Replace, Overhaul H
. Monitor, Report .:

_.--"""’"'""-"-"""h

Run Ta Failure, Repair
Schedule For
Maintenance

Can Be Prevented By
Maintenance
Monitor, Report
'H'

Schedule Far
Maintenance

ey
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Tying Condition Score to Asset Failure

Performance
iR Decay curve

5

= 4 Good

-

=

ﬁ N I I I I I S D I D D I O O O D S T S S -

= 2

o :

) Fair
* Typical Minimal performance level
1 Poor

Decreasing Tl me Increasing
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Risk Probability

Probability General Description

Rare May occur only in exceptional circumstances 1
Unlikely Could occur at some time 2
Moderate Might occur at some time 3
Likely Will probably occur in most circumstances 4
Almost Certain | Is expected to occur in most circumstances 5

Risk Consequence

Consequence General Description Rating

Catastrophic Asset is unusable. Immediate high risk to security, health and | 5
safety, property damage; very significant cost of delay/financial
loss implication.

Major Major disruption to service capability. High probability of risk to | 4
health and safety or property; high cost of delay/financial loss
implication.

Moderate Constant inconvenience to operations. Some risk to health and | 3
safety or property; medium cost of delay/financial loss
implication

Minor Intermittent, minor inconvenience to operations. Probability of | 2

risk to health and safety or property is slight; low cost/financial
loss implication.

Insignificant No effect on service capability. Negligible consequence 1
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Determine Asset Failure Risk

What is probability of failure? What is consequence of failure?

High
E High probability-
low consequence D High probability-
@ high consegquence
=
s
_E Business risk drnives work
o program (O&M, CIP)
e & Low probability-
low conseguence
E Low probability-
frigh consequence
Low 1

Law Consequence High
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Business Risk Exposure (BRE) increases as Consequence of Failure (CoF) and
Probability of Failure (PoF) increase

e
-% 5 5 10 15
o
5 4 3] 12
— 4
5
— 3 ® )
@
> 3
-
— 2 4} 6] S 10
0
g o
O i 2 3 4) 5
N
1 1 2 3 4 5

Low

Low Consequence of Failure High
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University Asset Condition

oo
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e\What are my best
Investment Strategies

— What alternative management options
exist?

— Which are the most feasible for my
organisation?
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SAM Plan 10-Step Process

Determine

Develop ASSESS Derermine Live Cycla & et Target

= ! . - 0 IVE LY W : i r

ASEET Conaition Resiaual PoRteh e i Levels of
o =) ) = L ETTIE NN . . . il
Hegistr Failure Mooes Lile - Service |LCS)

L
L ey

*

Determine I Optimise }
Business Risk o&M

([ Criticality’ )

Determine
Funding &

Sirateqly

L

Investment Decision-Making
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So, what Is meant by. ..

Life Cycle Cost Strategies

* Fundamental asset management options available to the
management team are

Do nothing (zero-based strategy)
Status quo
Operate differently

Maintain differently—run to failure, preventive-based,
predictive-based (condition, usage)
Repair

Refurbish/rehabilitate
Replace I It's all investment! I

Decommission

Which strategy for each asset?

* Combinations over life cycle
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Managing the “Asset Consumption”Process

Condition Detenoration Curve
[ == mm e e e e e e e - o
1 I-
Preventivg Maintenance Option 3 Rﬁmﬂcﬂ
M —— - s S
2 Maintenance/repa \
e ‘h
3 e
Rehabilitation tich 1 Repmr
m]“ i _-.....l'_-......_}s.:.a....-":_.;a...a..l..l‘n.-:.. L
i :
Replace !
BOD 4 --------= - e— - e T = T e = e e
» :
1.000 1 : 'r : = : ; — b ; } =
0 10 20 30 40 S0 60 70 80 S0 100 110 120 130 140
% Effective Life
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Project identification: Moving to “best practice”

“Structured” model
“Champion” model

il i SAMP
(whole portfolio)
: . Project
Cu_llecynn : Development
“wish list” : * Inventory
_ (optimal . Conditi
Investment) oncran

* Failure modes
* Residual life
\_ ) » Replacement $
«Service
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Capital Investment Program - best practice

model
Project development & authonsation )
Project
(. - {1 H Identificatio
1. The strategic CIP “Business Plan” e n
L e Validation
- How will it be funded? T
- What are the Life—cycle impacts Prioritisation
. x ~ Financing
r:e_ On time and on budget " 2 |- Execution
= Managing costs
- Managing schedules and deliverables Control
= Managing contracts and changes
? i
3. Integration into the portfolio of assets " 3 M Handover
= Regisiry
= Start-up, shake-down, bum-in, commissioning
= As Builts, manuals, spares, and service
= [nitiating the maintenance regime

L ./
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The CIP process /ocks in life cycle costs!

65-85% of all life- Life-cycle O&M costs often
cycle costs are are 5-10 (even 20) times
“locked-in” here! initial construction costs

Project | Preliminary Detailled
identifi- | feasibility design Construction
cation design phase

=n
=
=
=
N
8
=
5
O

Life-cycle cost reduction opportunities diminish -
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ARTS 1 Refurbishment Maths/Physics
Refurbishment



w4 THE UNIVERSITY
OF AUCKLAND

NEW ZEALAND

Te Whare Wananga o Tamaki Makaurau

Science Towers New Eastern Edge
Buildings
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Boyle Building — Medlcal Campus (Completion 2011)

& |
l"_i

- -TT* - | I i i\ 1I - $ i :
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e\What Is the best Funding
Strategy
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SAM plan 10-step process

™) N ™ Determing ™)
- = 1AL I L=
Develop Assess retermine % .

§ 5585 Determins Live Cvcle &

ASsET Conditian, Residual 0 ol nent Levels of
£ - eplidcemeni
Registry Failure Modes Life ERA AT Service (LOS
. Costs
_.l WV, b, y e o o
W b i ™y B "u
Detarmine Optimise Cptimise [T Ang
g L Ruild AN
Business Risk p—m» O&M » Capital I”'|u~n1
( Criticality ) Investment Investment o
r r e o __ &
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Asset Management Investment Planning

« Capital investment
Renewal (repair, refurbish, replace)
- Augmentation (capacity, functionality)

+» Maintenance investment
Planned
Preventive
Predictive
Corrective
Unplanned

What will be Future
Life-cycle projected costs?
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Capital Investment Plan
Balancing future demand with current capabilities

F Ty F

Current Future
Demand Demand
L, Stream n I, Stream

o
s X Ty I L i
Assets Gap Assets
Available Required
e, o e &

Assel Management Strategy (AMP)
p 1 i ¥ i 1 i
Existing Existing New Reconfig-
Assels Assets Assels urable Non-asset
Augmen- Disposable Solutions
klu!ai ntainable Renewable tation Assets 2

Focus of Capital Investment




s THE UNIVERSITY
OF AUCKLAND

NEW ZEALAND

Te Whare Wananga o Tamaki Makaurau

Financing Strategies

“Pay as you go” — current revenues
Dedicated reserve account ("hands off")

Replacement/renewal recovery embedded in fee structure

“Pay as you use” — debt service
“slice of debt service”
“intergenerational equity”
Interest as an expense that reduces available capital
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SAM plan 10-step process

- ' = O T——— ~
- - tieferm =
Develop Assess etearmine . :

I 585 Detaermins Live Cvcle. &

Asset : Condition, Residual o (ST e Levels of
i r nepidcement k- Al
Registry Failure Modes Life ¥ Service (LOS)

Cosis

> e A . iy o .

L ]

Deiermine Ciptimize Optimize Cretlermine
Business Risk J—» D&M Capital Funding
( Criticality ) Investment Investment Strategy




Steps in developlng your SAMP

’

1 Existing levels of service [L'DS}
*  Regulatony
=  Customer-related
= [Intemal operations

\,

¥

2. Assess existing assets
Physical details
Conditionmemaining life
Performance

Capacity (current, ultimate)

¥

N
J \

3. Predict demand, LOS

=  Capacity, demands
= | evels of service

=  Performance risk

\,

¥

4.  Predict failure mode

Capacity (due to growth)
LOS

Mortality

Efficiency

< THE UNIVERSITY
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Steps in Developing your SAMP, cont.

9. Predict capital program
«  Growth, augmentation
+  Renewal, refiability
= NewlLOS
=  Business efficiency
[ ]

Predict O&M

= Growth (additional flows)
«  Mew assets LOS

= Age of overall portfolio

\,

=)
/

o

[ ]

Predict future expend. rrl-:]nnr.:lel_%II
= Capital, debt service
«  (Operations
=  Maintenance
«  Administration

[ ]

Predict future income model
* [Fees

« Research

« (Other sources

k_ - Tﬂﬂ

."‘4_\1 d

F';‘r
J\
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Steps in developing your SAMP, cont.

1

9. Ask: Are customers ]"I'ES ‘[1& Execute
willing to pay? J 'L
IH[} F 3
{r11 Remewpmgmmuptlms{mducecnat} \
msmduu?rﬁgg d under-performing assets i Smh

: - Exiitiatbioss, revise SAMP

=  Manage demand for service (pricing, regulation) Honie an

= Alter maintenance or operations

* Accept higher residual risk necessary
\_ = Rationalise project work in order of risk j
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The Strategic Asset Management Plan
Executive
Summary
State of the Assets J Levels of Service Growth & Demand
Section -1 Section - 2 Section - 3
Lifﬂcyclah;mauﬂnmt
Section - 4
Lo ) [ reews | [ Agmontsion |
A
Man -
Risk Pruﬁ;a M Financial Flﬂnmu

Section -8

Business kﬂpmvﬂmﬂlt Plan J
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Realistic Expectations for SAM

@ Takes several years of
detailed, nitty-gritty
work to fully deploy

e Requires eventual buy-
in commitment of the

whole organisation
e Needs upfront
investment to get

started, with hidden
returns for initial years
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Questions?




