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Nova Scotia’s Renewable Energy Transformation

* Peak demand:
Low load:
Wind Generation:

* 25% Renewable Energy by 2015
* 40% Renewable Energy by 2020

2007 2014

Hydro Hydro

1% 7%

Biomass

Wind
3%

1%

Wind
NG/Oil 10%

13%

NG/Oil
15%

2100 MW
625 MW
>600 MW

2020 forecast

Imports
Hydro 5%
22%
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7%

18% 3%

AR, 0.5 Scotia

An Emera Company



Asset Management: Strategic Drivers

* Changing Unit Utilization

* Planned Unit Retirement
 Demographics: Growing Knowledge Gap
* Due Diligence

* Growing Transparency Requirement
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Generating Fleet: Asset Management

Asset

Invest Planning I
Planning

Outage Planning I

Health Assessment I Risk CaIcuIatiorI

Information | Reporting I | Dashboards & KPIs I
Managemen
Real Time RiskI | Asset Programs I | Fleet Monitoring I

Anomaly Detection I Operational Advisory I

Advanced
Technology

Health Indicators I Mobile Technology I Automatic Advisories

Reliability |Reliability Teami | Maintenance Strategy I | PdM/RBI I

Continuous Improvemen

Programs
| RCA I |CriticaISparei hecommendation Managemed |Performanci | NERC Il QP I
Work Equipment Database I WO Standards I Weekly Planning I Work Measures I
Management

Outage Execution I 'VIateriaIs Managemenl Operations LogsI Operator Rounds I CBT/Procedures I




Asset Management Mechanism:

Capital Replacement

Mitigating
Highest Risk Measures

Risk Profile

Re-Design

Operating Guides

Criticality
91epdn

Ops Surveillance

Maint.
Inform Strategy

Condition

PdM/NDT

Health Assessments




Maintenance Strategy: Prescribed and Optimization

<More effective Less Effective ll
PDP * Surveillance ¢ PdMs * PMs
= Predictive — Ops Rounds — Vibration — Time
Pattern — Maint — UE Based
Recognition Inspections T — Cycle
— Performance — MCM Based
Testing — Oil Analysis — Condition
— HAs Based
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Evolution of Equipment Information Systems

Enhanced

loT Network Architecture Models
"\...‘- Scientech
Sensors] % Ahalyst

Wired to
Wireless KMT FAMOS
(o) Server(s)
802.11 WLAN

Instrument

W Hart | o
Radio Modbus Reading(s) - 11385

Wireless
Transmitter

£thernet
' ' SCADA PI

Wireless
Gateway

Motor/Pump

Processbook

Thermocouple Trend /

eedwater @
Heater
End User
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Maintenance Strategy: Leveraging Technology Advance

<More effective Less Effective ll
PDP * Surveillance ¢ PdMs * PMs
= Predictive — Ops Rounds — Vibration — Time
Pattern — Maint — UE Based
Recognition Inspections T — Cycle
— Performance — MCM Based
Testing — Oil Analysis — Condition
— HAs Based
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Maintenance Strategy: Evolution

<More effective Less Effective i
PDP
" Predictive « Surveillance « PdMs * PMs
_ Pattern _ Ops Rounds VA — Time
Prognostics |  Recognition _ Maint o B g;z;d
Inspections — R Based
— Performance _ MEM — Cond.
Testing
— HAs - OA
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Prognostics Requirement: Integration and Synthesis

Asset Health Manager - ~NSPI ~ NSPI

Health Indicator Explarer Jay

[E] M ~MNSPT ~ NSPI
E“. ~Thermal ~
& ~LIN ~LIN
] 1 ~UNITHO.1
E|‘ 14221002 ~ B-CIRCULATING WATER PUMP

[] 4.1 ~B.CIRCULATING WATER PUMP ~ 23052 ;

- Operational_Daily_Test_Compliance
. Operational_OPR_Inspect CW Pump "1B™
) Operational_PDM_IR
() Operational_PDM_UE

Operational_PDM_VIB
i) Operational_PDP_REC_Backlog

Strategy_OPR_Comp
- Strategy_PDM_Compliance

Strategy_PM_Compliance
. Work_Management_WQO_Backlog
- Assessed_Health
i) Assessed_Risk

Calculated_Health

Equipment_Criticality

Operational_Risk

Summary |Po|icies |Recommendaﬁons |

[Tl

Indicators

-

X Hide Assets Without Health Indicators |

-

Clear Al Flters

Add || Delet

O

Operational Daily Test Compliance
10/26/2013 12:00:00 AM

L
V]

Operational OPR_Inspect CW Pump
5/5/2013 12:58:42 PM

Operational PDM IR
10/26/2013 12:00:00 AM R"

Operational PDM_UE
10/26/2013 12:00:00 AM

Operational PDM VIE
10/26/2013 12:00:00 AM

Operational PDP REC Backlog
10/26/2013 12:00:00 AM

Strateqy OPR_Comp
104262013 12:00:00 AM

Strateqy PDM Compliance
10/26/2013 12:00:00 AM

Strategy PM_Compliance
10/26/2013 12:00:00 AM

A.1.1

Work Management WO Backlog
10/26/2013 12:00:00 AM
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Operating: Health Calculations (Prognostics?)

& 0No Status

This Asset : 6 Indicators

Status

Name

T & D Power Trans Cooling
09/01/2016 1213:28

T & D Power Trans Load History
07/14/2016 02.30:03

T & D Power Trans Insulation
07/13/2016 02:10:04

T & D Power Trans Online
Momtonng

071132016 09.59.42

T & D Power Trans Sealing and
Connection

07/12/2016 024003

<< Overall >> T & D Power Trans
03/01/2016 121332

@ 4aNormal

Subsidiary Assets : 0 indicators

0Warning O 24kt
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Operating Risk Calculation (Prognostics?)

® ®-~- + - %X+ % AMWY VSN E

Asset Health Manager - -_NSPI — NS Meridium » Policy Manager » Operational Risk Calc01
g\ X emE e =}v=5's©-=f.|.-+mv—*>z<saav : 2
| . .

Health Indicator Explorer g JV
=14 ~MNSPT ~ NSPI
[l ~Thermal ~
ElA ~LIN ~LIN
ClA 1~UNITNO.1
] A 14221002 ~ B-CIRCULATING WATER PUMP
_} 4| ~B-CIRCULATING WATER PUMP ~ 23052 |
- Dperational_Daily_Test_Compliance
i) Operational_OPR_Inspect CW Pump 18"
i) Operational_PDM_IR
i) Operational_PDM_UE
Operational_PDM_VIB
. Operational_PDP_REC_Backlog
Strategy_OPR_Comp
. Strategy_PDM_Compliance
Strategy_PM_Compliance
i) Work_Management_W0O_Backlog
i) Assessed_Health
. Assessed_Risk
Calculated_Health
Equipment_Criticality
Operational_Risk
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Crificality

Enabling Prognostics

Asset Management Mechanism:

“Capital Replacement

Risk Profile Mitigating
Highest Risk Measures
" Modify Maintenance |
1 2 3 4 5 f el
Inform
Condition Strategy

0.1 +

0.05 +

Actual/Predicted

0.15—3 P TT—— |H"Plf gy o g M e L g s il | L

t
510813

50313
0.060

t
BMEN3
BM3NM3

Residual

60213

&0TM3

0,020 +

MM
0.000 __J'“Mf-d_.l,U'.H‘L'ﬁ'I,H "\:“H"‘I‘-'I»fm*'ﬂ‘mﬂr«Mp,P|!--H(.‘m\r’n'|’\.‘{‘}.lv',.

-0.020 t t t

Asset Health Manager - ~NSPI ~ NSPI

Fuel Exports

Fugl Delivaries

Cumulative Fuel
Delivered

16

Last Fuel Export
Reading

Timestamp

Timestamp

Last Fuel Delivery
Reading

Last AHI Reading

;

+
o Last AHI Reading

_Yas—;

Last Fuel Delivery .. Timestamp
>

Timestamp

Add Value to
Health Indicator

Last AHI Reading

Last Fuel Export R...

Add Value to

Timestamp
> Health Indicator

Timestamp

Heaith Indicator Explorer & | | summary [policies [Recommendations |
[Eldh ~HSPT ~HSPL [ Jan Indicators
ClA ~Thermal ~
ALIN ~LIN Operational Daily Test Compliance —
A ) 10/28/2013 12:00:00 AM -. Ly
Eld 1 ~UNITNO. 1 0 =0
14221002 ~B-CIRCULATING WATER PUMP
Operational OFR Inspect CW Pum -
6§/5/2013 12:58:42 PM T
Operational_Daily_Test_Compliance Us&oKk
@ Operational_OPR_Inspect CW Pump "18" Operational PDM IR
Operational PDM IR *
@ operational_POM_IR 10/26/2013 12:00:00 AM I} % F
@ operational_POM_UE
Operational_PDM_VIa Operational PDM UE e -
@ Operational_PDP_REC_Backlog 10/25/2013 12:00:00 AM H i
Strategy_OPR_Comp v
@ strategy_POM Compliance A Gl — -
Strategy_PM_Compliance o 2 Py
@ Wark_Management_WO_Backlog
Operational PDP_REC Backlo; EE——
@ Assessed_Health o} 10/26/2013 12:00:00 AM \ h
@ Assessed_Risk 2 ]
Calcuiated_tealth | shsieny 0P con v
Equipment_Criticality 10/26/2013 12:00:00 AM -. .—
Operational_Risk LI [
Strategy PDM Compliance *
10/26/2013 12:00:00 AM -4'0 &
Strateqy PM_Compliance v —
| 10/26/2013 12:00:00 AM -. v
o &0
X Hide Assets Without Health Indicators | . Work Management WO Backlog
0 10/28/2013 12:00:00 AM " .-
Clear Al Filters 1 10

Add |




Value Discussion

e Risk Determination

* Decision Making:
e Short Term Maintenance
* Investment
* Qutages
e Retirement Planning
* Maintenance Strategy
* Operating Guides

* Diligence

* Measurement/Reporting

* Management

* Performance

Asset Management Aspects

Advance d Anomaly Detect | Operational advisory ‘
Technology
‘ Health Assessments | | MobileTechnology ‘ ‘ o ‘

Reliabili

ty liability ‘ Mainten gy | dm
Program

B B EE = | |

| o ] [ e | [ vew |
‘ I ‘ ‘ MM Intert | ‘ s Surveill ‘ ‘ G ‘ ‘ [ R |

Mitigating
Highest Risk Measures

ayepdn
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AHI(Asset Health Indicators)

Asset Health Manager - ~NSPI ~ NSPI

Health Indicator Explarer Jay

[E] M ~MNSPT ~ NSPI

E“. ~Thermal ~
& ~LIN ~LIN
] 1 ~UNITHO.1
E‘ 14221002 ~ B-CIRCULATING WATER PUMP
[] 4.1 ~B.CIRCULATING WATER PUMP ~ 23052 ;
- Operational_Daily_Test_Compliance
. Operational_OPR_Inspect CW Pump "1B™
) Operational_PDM_IR
() Operational_PDM_UE
Operational_PDM_VIB
i) Operational_PDP_REC_Backlog
Strategy_OPR_Comp
- Strategy_PDM_Compliance
Strategy_PM_Compliance
. Work_Management_WQO_Backlog
- Assessed_Health
i) Assessed_Risk
Calculated_Health
Equipment_Criticality
Operational_Risk

Summary |Po|icies |Recommendaﬁons |

[Tl

Indicators

-

X Hide Assets Without Health Indicators |

-

Clear Al Flters

Add || Delet

O

|
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Operational Daily Test Compliance
10/26/2013 12:00:00 AM

L
V]

Operational OPR_Inspect CW Pump
5/5/2013 12:58:42 PM

Operational PDM IR
10/26/2013 12:00:00 AM R"

Operational PDM_UE
10/26/2013 12:00:00 AM

Operational PDM VIE
10/26/2013 12:00:00 AM

Operational PDP REC Backlog
10/26/2013 12:00:00 AM

Strateqy OPR_Comp
104262013 12:00:00 AM

Strateqy PDM Compliance
10/26/2013 12:00:00 AM

Strategy PM_Compliance
10/26/2013 12:00:00 AM

A.1.1

Work Management WO Backlog
10/26/2013 12:00:00 AM
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Management Support: KPIs & Dashboards:

ﬁen’dium APM Fram lom

File Edit GoTo Tools Help

Home Page Tasks

Customize... Safety AIF - YTD K DAFOR K Heat Rate Deviation — * OT% OPS 3 Weekly- Plannedvs U * OPR Compliance K
Edit Sections...

Edit Tasks...

]

Groups >>
0.04M0.060

Users >>

& &

Group Pages >>
My Home Fage
Z7 Send To =>

@) Help

YTD - AIF - PP YTD - DAFOR. - PP YTD - Heat Rate ... ¥YTD - Ops - OT% - PP % Planned vs U...
Common Tasks £

PP Exec Scorecard

Other Tasks &

0.04m.060

YTD - LTF - PP Monthly - DAFOR - PP YTD - Actual Hea... Monthly - Ops -... WO Backlog - 'T' ... Weekly - OPR C...
Metrics and Scorecards ™ Asset Class Health d Asset Health in Alert  * Asset Health Manager *
Power Production Executive AHI - 4160v Motors Assets with alerts - HYDRO AHL - LIN
Report
AHI - Compressors Assets with alerts - LIN AHI - TRE
Lingan Management Report
AHI - Pumps Assets with alerts - POA AHL - POA
Point Aconi Management Report
AHI - Fans Assets with alerts - POT AHL - POT
Point Tupper Management
Report Assets with alerts - TRE AHI - TUC
Trenton Management Report Assets with alerte - T1IC




Management Score Cards

Sitemap: Metrics-=Scorecard-=1. Power Production Executive Scorecard

View 1. Power Production Executive Scorecard

meridium

Documents

Send To ==

|Actua| |Evenl Date |Frequency |F'reviuu5 |Target |Actiun |
= #; Asset Strategy
= % Compliance to Strategy
Designer “® YTD - PM Compliance - PP 75.26 % 3/28/2015  Weekly 75.00 % 85.00 %
Manage Privileges B Weekly - OPR Compliance - PP 64.00 % 4/4/2015 11:21 Weekly 63.00 % 70.00 %
Change Period - OPR Compliance BG 17.00 % 4/4/2015 1121 Weekly 75.00 % 70.00 %
Select Columns
~ OPR Compliance BIO 100.00 % | 4/4/2015 11:21 Weekly 90.00 % 70.00 %
e o - OPR Campliance LIN 55.00 % 4/4/2015 11:21 Weekly 51.00 % 70.00 % technical diffiuc
& e Scorecard . OPR Compliance POA [ 9200 %] 4/4/2015 11:21 Weekly 96.00 % 70.00 % Outage in prog
& Open Scorecard - OPR Compliance POT 83.00 % 4/4/2015 11:21 Weekly 97.00 % 70.00 %
B save Scorecard ~ OPR Compliance TK 0.00 %] 4/4/2015 11:21 Weekly 53.00 % 70.00 %
Dy SaveAs - OPR Compliance TRE 49.00 %) 4/4/2015 11:21 Weekly 74.00 % 70.00 % Apr 02: Improv.
X Delete Scorecard - OPR Compliance TUC s e —
‘& Print Scorecard - OPR Compliance TUCLM
&
=
L7

Help

Scorecard Pages 3

Heat Rate Deviatio...

-= ¥TD - OPR Compliance - PP

- QPR Compliance ¥TD - BG

- QPR Compliance YTD - BIO

- OPR Compliance ¥TD - LIN

- QPR Compliance YTD - POA

- QPR Compliance ¥TD - POT

- OPR Compliance ¥TD - TK

- QPR Compliance ¥TD - TRE

- QPR Compliance ¥TD - TUC

- OPR Compliance ¥TD - TUCLM
=% Critical PM Compliance - Non-Outage

009

205 282015 yaz0s




Risk Profile: Simple Asset Class

4160V Motor Risk profile

40
35
30
25
20
15
10
5
0 — , 3 . | | | | | I | t
0 1 2 3 4 6 8 9 12 16
Equipment Reliability Process RlSk PrOﬁIe
Target for
Mitigation
AR, o5 Scotia
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Risk Profile: Complex Asset Class

TUC2: Primary Issues Rating

HP: HP blade cracking, SPE, FOD, and creep damage
HP: HP rotor bore cracking

HP: HP nozzle box cracking, FOD, and SPE
HP: HP rotor peripheral cracking

HP rotor dovetail cracking
HP: Rotor bow (HP, IP, DFLP rotors)

IP: IP blade cracking, SPE, FOD, and creep damage

IP: IP rotor bore cracking

IP: IP rotor peripheral cracking

DFLP: Blade water droplet erosion and FOD

DFLP: Stationary blade cracking, SPE, and FOD damage
DFLP: LP blade and lacing wire, ferrule, or strut cracking
DFLP: L-0, L-1, and L-2 blade steeple cracking

DFLP: Disc cracking

NSPI Equipment Reliability Process

apital Replacement

RISK MATRIX

Mitigate

Highest Risk

ajepdn

Ops Surveillence

10

Risk Reliability

Inform

Profile Program
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Strategic Planning: 20 yr Investment Projections

$60,000,000
Annual Investment by Asset Class
@ Turbine
O Routine
B Other
$50,000,000 HLMs
OI&E
B Generator
[=R2"")
$40,000,000 A el systems
e O Env&Emiss
ocw
ECTs
@ Boiler
$30,000,000
$20,000,000
$10,000,000
o+ $60,000,00000
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 20J4 2035 2036 2037 2038 2039 2040 Annual Investment by Unit
$50,000,000.00
$40,000,000.00 oTucs
mTUC1
B TUCO
B TRN6
$30,000,000.00 - HTRNS
O TRNO
oPoT2
aror
$20,000,000.00 - oLms
OLIN3
W LIN2
OLIN1
$10,000,000.00 - OLIND
ace
$0.00 T T T T T T T T T T T T T T T T T T T T T T T T T ]

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
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NSP Asset Management: Questions??

~J

Comprehensive methodology

Design:

* NSPI operational expertise

* 1SO 55000 (PAS-55)

* Industry reliability orgs and experts

* Industry relationships

O\

-!nlormatian / | Reporting l | Dashboards & KPIs'

N / |RulTlm| Rlskl | Asset Pw|ramsl | Fleet Monitoring

TAtlivar.\ced | - I I o | Advisary I
[ Heaith | [ wobite | |
Reliability /" [Reliability Teams| [ Maintenance strategy | |Pam/rei |~ [continuous improvemen
Programs
| rea | [critical spared] *lecnmmendatlnnMana]emel‘ Performancd| | NErc ll ap

_I Asset Management Mechanism:

Mitigating
Highest Risk Measures

Inform

Wark [ Equipment Database | [ wosstandards | [ weekiy planning | | workmeasures |
Outage I :‘ : |f‘ : | Operator Rounds I IclTlecndurnl

Key features:

* Holistic

e Highly integrated processes

e Data integration and synthesis

* Fleet deployment

* Proactive programs and technology
* Engagement

24
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I Questions?

Scotia
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