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Presentation Overview

Generation Asset Management: View from
the eyes of Nova Scotia Power at 40,000 ft

(and closing!)
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v'"NSP Power Production Business Visioning
vOTPMS - FAMOS Project
v'Generation Asset Management

Needs
Concepts
Principles
Key Elements
Status at NSP



NOVA SCOTIA

POWER
NSP Background

v'Provides 95 per cent of the electrical generation, transmission
and distribution in Province of Nova Scotia.

v'Serves 486,000 residential, commercial and industrial customers.
vEmploys 1,900 dedicated, safety-focused professionals.

v'"Manages $3.5 billion worth of generation, transmission and
distribution assets

v'Produces more than 13,000 GW hours of electricity each year,
with generating capacity of 2,293 megawatts.

v'Has a fleet of five thermal, one tidal and 33 hydro plants, as well
as four combustion turbine and two wind turbine sites.

v'Uses a fuel mix including hydro, tidal, wind, coal, oil and natural
gas to generate electricity.

v'Delivers power with 5,000 km of transmission and 25,000 km of
distribution lines.
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OTPMS Background

Basis: ‘Business Visioning’ & Change

vOTPMS project is part of a larger, umbrella project focused on
business processes related to power production

v'Umbrella project assumes that these business processes need to
be improved to optimize NSP generation efficiency and maximize
NSP investments, i.e., generation asset management (GAM)

vInitiative includes: generation, operations, maintenance,
engineering, reporting and interfaces with other business units

v'Promotes standardization and transparency within the fleet

v'Bottom Line: GAM establishes NSP as “due-diligence” manager
of assets to regulator and shareholders
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OPTMS Project Scope Highlights

v'Original thermal performance focus within a GAM environment,
I.e., value proposition; evolved into FAMOS Project

v'First principle modeling of total steam cycle for online
monitoring and steady-state analysis with predictive thermal-
physical modeling capability

v'Condition-based monitoring and anomaly detection included as
equipment reliability elements

v'Unlimited local and enterprise user accessibility within the 12-
unit thermal generation fleet and corporate offices

v'Centralized Monitoring and Diagnostic System Capability
vInput data validation using Advanced Pattern Recognition

v'Total cycle performance calculations for coal and combined
cycle combustion turbine units

v'/Advanced alarm processing and management capability
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Scientech as Technology Partner

Scientech selected as technology partner with best
technology, experience and proposition value:
FAMOS

v FAMOS - Fleet Asset Management & Optimization
Solutions

v Integrated suite of technology for thermal performance
and condition-based monitoring: CMAX

v PEPSE and PMAX — thermal performance optimization

v PdP and Rules Engine — equipment reliability
optimization

v’ Staff, experience and success with over 250 projects
demonstrated

v’ Business case established for FAMOS project
Investment
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FAMOS Project Milestones

v OTPMS RFP: October, 2009

v FAMOS Project Award: January, 2010

v Kickoff Meeting: March, 2010

v'Lingan Delivery: Oct - Dec, 2010

v'Balance of Fleet Implementation: January, 2011

v'"Moving ahead with development and
Implementation of the GAM initiative
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Generation Asset Management Needs

v Demonstrate diligence around equipment reliability
v'Demonstrate diligence around thermal performance

v'"Move from people knowledge based results to process
based

v'Aging assets and workforce

v Integration of renewable energy and distributed generatlon
v'Regulatory considerations =
v'Sustaining asset improvement

v'Right technology and business partners
v Establishing best practices sustainable by NSP
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Generation Asset Management: Concept

Asset Class Planning
Specifies: Performance, Planning, Reliability

Parameters RequEInents
Thresholds riteria

Traditional :> Health ConFiition Actions
CBM Real Time Index RISK ?
Advanced Monitor <heflElels AﬂPVI RCA
Technology sset Plan Investigation
=) Aers Invest Plan Learning
ﬂ- |_| Asset Management :
Continuous
Reports i E SZ Improvement
~ Fault. CBM Correct.  Equip e LCM
Ri2gnosiics WOs WOs History PM
Monitoring &
Diagnostics Work Management
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Generation Asset Management Principles

vGAM is a management “ System” with life-
cycle planning
» Asset life is planned
* Regular condition assessment %
* Long range planning (Investment, Outage)

* Integrates planning across asset classes

v'Leverages Advanced Condition-Based
Monitoring (CBM) Technology

* Monitoring asset performance and condition

* Initiating work and advising Operations

» Determining asset health and risk rating

» Assisting condition assessment and risk rating
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Generation Asset Management Principles

v'SME and technology integration in a
reliability environment (risk informed
asset management - RIAM)

v'Focus on thermal performance and
equipment reliability technology as
drivers

v'Integration of ERP and CBM
management systems

v'Determining asset health in real-time;
driving maintenance planning and
work processes

v'Advanced technologies will be force
curtiss multiplier
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Asset Management: Key Elements

Work Management

Work Processes

PVA

Execution
PMs, PdM, LCM
Corrective WOs
CBM WOs

Outage Planning

T

Reliability Program

FMECA by Class
PMs

PdM, LCM

Ops Routine

Data Requirements
Check Sheets
NERC Specified
Critical Spares

/]
Y
A
@ Flow Control Company

SCIENTECH

AM-Office

Fleet Monitoring, Fleet Health Overview
Programs: Operate and Maintain

KPIs: Monitoring and Reporting
Compliance (PMs, Ops Rounds, Cond Assess)

Reporting: GER, NERC.....
Root Cause Analysis

PdM:
(Qil, Vib, ...Analysis)

Stand. Shts

Ops Rounds
Standardized

e-Clipboard

a» @
SQL

!

DL
W/H

AM Data Warehouse
A

FAM

NERC

Ops Logs

Events
Auto
Manual
v Tech Advis.
WOs
GER

Asset Planning

Condition Assessment
Criticality Rating
Risk Calculation

Multiyear Planning
Investment
Outage
Strategy Informed

Logistics Planning

Advanced Technology

Anomaly Detection
Performance Analysis
Operating Advisory
Investigation
Equipment Health



GAM Initiative (NSP Current Status)

v'"GAM Program: work in progress (don’t have all the
answers/have vision/goals) with education planned

v'RCM / RIAM approach: Best practices, SME’s with

CBM technology improving Maintenance and Ops

* Business process improvement planning (personnel, technology and
processes)

* NSP business model is unique for competitiveness (one size does not
fit all)

* Implementing FAMOS technology at thermal units — Lingan initially
(SME +Technology + Framework (processes) = KPl improvement

* Major Equipment Assessment & Planning with risk analysis
* Major KPI's Assessment of KPI's driving business model

* Integration with ERP technology (CMMS, Supply Chain, Financial,
Personnel, etc.)

/  Measure business process gaps and implement GAM program
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Generation Asset Management: Progress

AM
Office

Asset
Planning

Multi Year Invest

Criticality  Risk Calculation

Cond Assessment  Logistics Planning

Information GER FAM  TechAdv NERC  Portal
Management
Work Detail Events Operational Logs | Dashboards
Advanced Knowledge Capture Condition Monitoring Rules Engine
Technology
Opelational Performance Anomaly Detection Notification
Re“ablllty Critical Spares | Op Raunds Pdm Program Electronic Clipboards MBO Framework
Program
Clieck Sheets Ops Routines FMECA by Class LCM Program Data Re:quirements
Work : . :
I Supply Chain SWP O/T Management Work Planning Outage Planning
CURTISS Management
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GAM Objectives

v'Standardization of assessment and investment across the fleet
v'Demonstrate best practice sustained with world class tools

vIimproves equipment reliability and plant availability through real-
time monitoring and diagnostics

v'/Achieve capacity and efficiency improvement goals
v'Reduce forced outage rate

v'Capture retiring work force asset expertise
vIncrease focus on continuous improvement

v'Present performance and health information to the operations and
engineering staff in a concise and timely manner

v'Routine reports for operations and management

v'Help meet new and emerging emissions regulations (burn less fuel)
v'Integrate renewable energy and distributed generation resources
v'Optimize staff productivity through the right tools and processes
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GAM Sustaining Activities

v Continuous measurement & reporting: KPIs,
compliance, etc (quality and transparency)

v Condition based maintenance
* less corrective & planned preventative maintenance
« more PdM/outage planned with risk assessment

v Fleetwide Monitoring and Diagnostic Monitoring
v Information from all sources
v "Communication, Education, Training

v'Evaluating technology and business partners and
their ability to support all the gaps in the NSP GAM
program
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Conclusion: In Search of Operational Excellence

v'"NSP dedicated to GAM across the fleet;
developing a “GAM Plan”

v'Reliability and Asset Planning
* Creates buy-in
 Employ industry tools
* More prescriptive in engagement with plants
« Asset Experts/SME’s are key

v'"Making mid-course corrections as needed

vImplementing a customized “GAM Plan”
supporting NSP business model

v Establishing a Center of Excellence
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Questions
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