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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%

Biomass
7%

18% 3%
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The NSP Asset Management Pyramid

Asset Invest Planning

Outage Planning I

Condition Assessmen| |Risk Calculatio

Information
Management

Reporting I

Dashboards & KPIs I

Op Risk Calc. I | Asset Programs I

Fleet Monitoring

Advanced Anomaly Detection I Operational Advisory I
Technology
Health Indicators I Mobile Technologyl Automatic Advisories
Reliability Reliability Teams l Recommendation Managementl PdM/RBI Programs
Programs
RCA l CriticaISpare{ | Maintenance Strategy I | NERC Programl

Work

Equipment Database I WO Standards I

Weekly Planning I Work Measures I

Manageme

Outage Planning I Materials Managementl

Operations LogsI Operator Rounds I CBT/Procedures I

L
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NSP AMO IT Toolkit

System
Meridium
Directline
FAMOS

Aware

CBT

SharePoint
Microsoft Office

Vendor

GE
Megamation
Scientech
Intertek
Inhouse
Microsoft
Microsoft

Usage

Measurement and Recommendation storage, Elog, GAA, KPIs
Work Management

Heat Loss and Predictive Analytics

Boiler Maintenance/Inspections and Unit Life Assessment
Competency Based Training and Operations Procedure Review
Storage and Organization of RCA and 3rd party Assessments

Access for specialty reporting (DAFOR), Excel for targeted lists
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I IT Security Considerations

e Scientech Technicians have NSP VPN network access

e Scientech Technicians have NSP network accounts

e Scientech Technicians have administrative access to
the FAMOS servers

e Scientech Technicians have Meridium accounts
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FAMOS Recommendation Capture(Business Process):

Scientech Analyst

Event Sources(Weekly):
M&D Surveillance ':>

O A
) d > -
-
NSP Analyst Plant Personnel
I m
Review Data History
Review Previous Findings Email Review

Weekly Recommendations

0)
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Record Manager

Meridium Recommendation Entry

PDP ~LTN~REC-10188~(1) High (NSP Recommendation)

Datasheet NSP Recommendation

FledeX O @ B

DirectLine' Remmmendat‘lonCommaisl Alert |

[ | Value(s)
ILI Recommendation ID REC-10188
| RecType PDP
| Rec Source FDP
| Recommendation Headine {1) High
The IB Bearing Temp on BFF B increased after the 3/17/15 pump start-up and is currently operating 7-12 deg. C above predicted temps, Verify sensor calibration. Check lube oil supply to bearing.
|| Recommendation Family NSP
L Work Order Number 362031
L | Flant LIN
L | Aszset ID
L | Functional Location ID 44311002 (B-BOILER FEED PUMP)
|| Required Equipment Status
L Recommendation Priority
|| Author Name Scientech, | Scientech
| Assigned To Name REL, | REL
L | Initiation Date
L | Initiation Year
| Completed Date
| Generate Work Request
L | Target Completion Date 3(23/2015
| LTS oL Date by which the recommendation is intended to be implementedh
| NsP Work Request Generated
L Percent Complete
L | Business Driver
L | Status Completed {COMPLETED)
1 u Closure Comments
A, NOva Scotia
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Meridium Recommendation Entry

Value(s)

REC-10188

PDP

PDP

(1) High

The IB Bearing Temp on B

@ Reference Documents

MN5P
362031
LIM

44311002 (B-BOILER FE

scientech, | Scientech |
REL, | REL |

3/23/2015
oL

[{®rco

< |

Open |

Save As |

Exit |

Document Details

ﬁ
Stored Reference Document

Description:

Powerpaint

Add New ...

Add Existing ...
Edit Selected ...

Remove Selected

<< Hide details

Completed {COMPLETED)

mps. Verify sen:
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Anomaly Detection Report

Anomaly: The IB Bearing Temp on BFP B
Station : Lingan mcre.ased after the 3/17/15 pump start-up
and is currently operating 7-12 deg. C above
predicted temps. Verify sensor calibration.
Model : 4bBFPpm Check lube oil supply to bearing.

Unit: 4

Pl Point : LG4VID_TEA4505
Date : March 23, 2015




PdP Web Viewer Trend

From:| 03-11-2015 to:| 03-23-2015 Zoom: | 1day | Tdays | 1monih | MAX
. Actual - PN12530 (4bBFPpm (VID_TE4305) BFP B INBOARD ERG TEMP) . Prediction (PN12524)
30.00

0,00,

Residual (PN12526)

[ veriance (PN12525) B eaieh (on12437)
B8 [y e ~ - e —
o W v W v o o o
Meridium Recommendation Entry Time:
20 minutes/entry
5-7 Entries per week, 2 hours per week
A Nova Scotia
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PdP Recommendations Query

-
Enter parameter values

Start Date | 17/2017 10:44 A0

Tuesday, January 17, 2017
4 October, 2016 »

End Date

Sun Mon Tue Wed Thu Fri Sat =

2 2 7 2w 28 3, 4
2 3 4 5 &8 7
10 11 12 13 14 15
16 17 18 13 2 21
23 24 25 26 27 28 29
30831 1 2 3 a4 s

Clear oK) Cancel 10:44:06 AM =)

| oK | ‘ Cancel

PdP_Recommendations_All : Select Query

L Plant | Recommendation ID | Model | Sensor | Functional Location ID | Functional Location Descrip | Worlk Order Mumber | Status | Recommendation Headline | Recommendation Description | Creation Date | NSP Work Regquest Generated | Reference Document |
ILI-LIN {REC-16823 4ESPTR12 LGAVID_TRIPRIMVOLTS | 43325001 ELECTRO-STATIC PRECIPITATORS CREATED | (1) High The Primary Voltage on TR1 decreased sharply E 2017-01-17 10:29:56 | False 201728537 RCID.pptx
L | LIN REC-16822 3bBFFpm  LG3VID_TE4497 34311002 B-BOILER FEED PUMP - CREATED (1) High 3B BFP Thrust Bearing Temperature is gradua\lyE 2017-01-16 14:40:58 | False 201513368 RCID.pphx
Ll LIN REC-16301 4bAirHtr | LG4VID_TED321B 43324002 B-LJUNGSTRUM AIR HEATER CREATED | (3) Low 4B Air Heater Air Qutlet Temperature (B) has E 2017-01-10 12:38:54 | True 199950191 RCID.pphx
L | LIN REC-16722 2bEFPpm  LG2VID_TE4513 24311002 B-BOILER FEED PUMP 383728 CREATED  (2) Medium BFP B Motor OB Bearing Temperature has E 2016-12-26 11:53:22 True 155181151 RCID.pptx
L LN REC-16699 3aAirHtr | LG3VID_TE0552 33324001 A-LJUNGSTRUM AIR HEATER. 383668 CREATED | (1) High Air Heater A Bottom Bearing Temperature E 2016-12-20 10:52:12 | True 194755596 RCID.pptx
L LN REC-16693 2aCwWP LG2vVID_TE5396A 24221001 A-CIRCULATING WATER PUMP 383669 CREATED | (1) High CWP A Motor Phase C Winding Temperature E 2016-12-19 14:11:59 | True 194532658 RCID.pptx
L LIN REC-16658 3BOILR LG3VID_BNRTILTPOSN1 | 3331 BOILER 383086 CREATED | (2) Medium The indicated Burner Tilt Position 1 failed on E 2016-12-13 10:00:45 | True 192948701 RCID.pptx
I_ILIN REC-16636 4HPFWHp  LGALIT4750 44314006 NO.6 HIGH PRESSURE HEATER 382830 CREATED  (2) Medium Heater #6 Level has been indicating flat-line E 2016-12-06 13:45:52 | True 191218748 RCID.pptx
Ll LIN REC-16623 2ZbAirHtr | LD2VID_AIRINTEMPE 23324002 B-JUNGSTRUM AIR HEATER 382881 CREATED  (3) Low Sensor data for the Air Heater B Air Inlet E 2016-12-06 09:04:42 | True 1911569993 RCID.pptx
L | LIN REC-16523 1GENR LG1VID_PIT3286 1412 GEMERATOR & AUXILIARIES 382658 CREATED | (1) High Since 11/10/16 there has been a gradual E 2016-11-29 11:18:23  True 135611627 RCID.pptx
L | LIN REC-16456 4GENR. LG4VID_TE3296B 4412 GEMERATOR & AUXILIARIES 382454 CREATED | (1) High The Generator Bearing & Qutlet Gil E 2016-11-22 14:08:41 | True 188022050 RCID.pphx
L | LN REC-16453 1HP-IPp LG1VID_GOVPOSITION | 14116100 TURBINE HIGH PRESSURE SECTION | 382455 CREATED | (3) Low The indicated Governor Position decreased E 2016-11-21 12:46:28 | True 187770314 RCID.pptx
L LN REC-16450 4aMILLpm | LG4VID_MILLA_QUTPRS 43531001 A-COAL PULVERIZER. 382456 CREATED | (2) Medium Mill A Qutlet Pressure has been gradually E 2016-11-2109:12:11 | True 187735150 RCID.pphx
I_ILIN REC-16426 4dMILLpm  LG4VID_TE5355 43531004 D-COAL PULVERIZER. 382457 CREATED | (1) High Mill D Motor DE Bearing Temperature has been E 2016-11-15 13:29:08 | True 186464323 RCID.pptx
L LIN REC-16422 4DAHTRp | LGAVID_AIT4947 44337003 DA HEATER. VESSEL 382458 CREATED | (2) Medium The Deaerator Outlet Dissolved 02 has been E 2016-11-15 11:30:50 | True 186447221 RCID.pptx
L | LIN REC-16421 4aMILLpm MILLAFDRPYV 43531001 A-COAL PULVERIZER. 382459 CREATED  (3) Low 44 Mill Feeder Speed has been operating 2-3 E 2016-11-1509:35:50 | True 185424677 RCID.pptx
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Subject:

#| TOMPKINS, JOAN

MCKINMOM, M J;
CAMPBELL, JEFFREY

MACNEIL, ROBERT;

BEDECKI, JERRY;

MACLELLAN, RYAN; (= DEANE, DAVID;

CARLIN, GREG; [® RODGERS, WARREN;
FW: 16-10-25 Weekly PdP Report For Your Review

Work requests will be created for the following:

From: Nedrow, Scott [mailto: SNedrow@ CURTISSWRIGHT.com]

Sent: Monday, October 31, 2016 6:15 PM
To: Herzau, James: MACNEIL, ROBERT: TOMPKINS, JOAN: KIBBLE, GAVIN: RODGERS, WARREN: CARLIN, GREG: CONDON, SHANE: MACNEIL, ERIN; MACINTOSH, JONATHAN
Cc: Brower, James; Alder, Greg; Kosak, James; GREENE, MIKE
Subject: 16-10-28 Weekly PdP Report For Your Review

M & D Weekly Overview
Date: 10/22 to 10/28
Units Reviewed: LINL, LIN2, LIN4, POAL, TRE6, TUC2, TUC3, TUP2, TUCE, TUCA
Issues reported: 6
Issues reviewed: 0
Models tuned: 0

FAMOS Recommendations

KIBELE, GAVIN;

STEVENS, TONY; (= DOBSON, ROY;

MACINTOSH, JOMNATHAN;

TAIT, JASON;

MCNEIL, BLAISE;

CONDON, SHANE; (% GREENE, MIKE;

JORDAN, FRED; || SMITH, JEREMY;

LEWIS, JACK;

MACNEIL, ERIN;

Raithby, Scott

ANTLE, DION; B BUIOLD, JIM;

MACISAAC, CLETUS;

CROWDIS, TYLER;

DICKSON, ANDREW;

NOW

Plant

Recommendation
1D

Maodel

Sensor

Functional
Location
1D

Functional Location Descrip

Work
Order
Number

Status

Recommendation
Headline

Recommendation
Description

Creation Date

NSP Work Request
Generated

Reference Document

LIN

REC-16324

2aFDFNp

LG2VID_TED556

23321001

A-FORCED DRAFT FAN

CREATED

{1) High

The I/B Bearing
Temperature on FD Fan
A is displaying periods of
erratic sensor output
with extremely high
temperature spikes.
Inspect sensor
installation/connections.
Replace sensor if
required.
(LG2VID_TE0556)

10/25/2016
10:47

FALSE

181697097_RCID.pptx

TRE

REC-16350

G6GENRr

TREVID_A3702

64113

GENERATOR

CREATED

(1) High

The Generator H2 Purity
decreased rapidly on
10/26/16 by more than
4%. Verify current H2
purity. Add H2 if
required.

10/27/2016
10:33

FALSE

182172716 _RCID.pptx

(TR6VID_A3702)
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Closing the Loop on WO Recommendations

Recommendations (Manual or Bulk)

13

Meridium
CANCELLED
COMPLETED
CREATED
CREATED
CREATED
CREATED
CREATED
CREATED
CREATED
COMPLETED

Recommendations

DL Route

DL Description
Cancelled

Closed

Held for Engineering
Initiated

Waiting for Material
Ready Planned Work
Reviewed/Approved
Scheduled by PM system
Scoping Required
Work Complete

DL WO Labor and

Costs

=
&
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Meridium Interfaces

@&

Acuren
Recommendations

Safety
(Database)

PeopleSoft
(Labor Costs)

TP Flat File

Scientech(pdp)

Dashboards
Scorecards

NSP Personnel

{Recommendations
and Operations

Data Entry Operators with Handhelds Iy Nova Scotia

1 And Spreadsheets ' POWER
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Operational Risk Policy

Meridium » Policy Manager » Operational Risk Calcol
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I Meridium Policy Advantages

e Can do fuzzy logic

* Inputs can be manual readings, Pl tag values,
Recommendations, standard math

e Result of Policy can update a Health Indicator

* Result of Policy can send email notification

* Policy execution can be scheduled at any interval

AR, o5 Scot ia
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PdP Recommendations integrated with other types
@ Meridium APM Framework - Record Manager - LIN~24311001-~A-BOILER FEED PUMP (Functional Location) PR ——

File Edit GoTe Tools Help

% Back ~ Forward - #% My Start Page ~ ﬁ Mew ). Search M Catalog & Query - _ Report ~ I} Graph - £% Dataset- #A Dashboard -

meridium

Record Manager

-
f Reference Document LTN~24311001~A-BOTLER FEED PUMP (Functional Locatiol
. Asset Crificality Analysis System Datasheet Functional Location E | #l | H
Commeon Tasks . Asset Strategy : : o
+ Work History Detail Functional Location Identification
o] MNew + Equipment
H Save o: Work History |- _ | Value(s)
+ Risk mSBbon LIN
B¥  Save and New + Functional Location  Functonal Location 24311001
+ Meridium General Recommendation
x Delete - *2 Health Indicator [ | System Status
H:I Copy -#+ Measurement Location || Buperior Function Location 24311
‘;é Print .: Dpllerator Rounds Recommendation | | Cost Center 304
s Policy Event »
@ Documents ----:.' Policy Recommendation |_| Criticality Indicator 3
=7 SendTo == :°: F‘.FM FMEA Asset | |Room
+s's Risk Assessment | Functional Location Internal ID
& Help -2 Risk Assessment Recommendation S DataLingan
24 Site Reference L
Associated Pages :.: Technical Characteristic L GLA 10123313042206
- 4s XiTag I_IRf_.gm
Create Recommendation #% PM Procedure Sch P
Create OPR Recomme. .. :: MNSP Recomme L] cvetem a1
Create MSP Recomme. .. h -+ a® GEMERAL~L C-8417~10HMN ELLSWORTH | AFS09@EMERA [1C |_| b
View Asset Health Ind... »a® POP~LIN~REC-10077~(2) Medium | System Description HP FEEDWATER SYSTEM
. -a® C-10170~(1) High , =
Change Hierarchy o _040~(2) Mecurm | | Unt .
-t Medium || Business Unit LIN
-+ 2% PDPelINnREC-7042 i |_| Major Equipment?
+ 2% PDPelINeREC-7043~(2) Medi
- 2® POP~LIN~REC-7044~(1) High
Fl- o POP~LIN~REC-7045~(3) Low
[ 5% POP L IN~REC-7046~(2) Medium
23 Technical Document
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Recommendations from varying business sources

Recommendations Created and Completed - 12 Months

400.00

300.00

200.00
N I IIII IIII IlIl
0.00 .
'{\.
@@ @L qh N & o

| B Completed @@ Created |

Completed Recommendations by Type - All Time

| B8 POM @ OPR B PDP BB RCA B GENERAL B INSURANCE B AUDIT B JOHSC |

A Nova Scotia
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PdP Recommendations by Plant

PdP Recommendations By Plant

WLn
B PoA
W roT
OTc
ETRE
B Tuc

A Nova Scotia
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PdP Recommendations by Equipment Class

PdP Recommendations By Eqp Class

M BOILER

] EXCHANGER

W Fan

|| GENERATOR

[ HEATER

B FRECIPITATOR

B PULVERIZER

H runP

I SUBSYSTEM

[]sysTEM

M TURBINE
VESSEL

20
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What’s Next? (Wireless Instruments and |oT)

. Enhanced
loT Network Architecture Models
ﬁ
Scientech
Analyst
FAMOS
Server(s)
802.11 WLAN et .
W Hart nstrumen o1
R Reading(s — ags
Wireless adlo Modbus gls)
Sensor(s) Transmitter ‘
ElheJ'Fnet
i i SCADA Pl
Wireless R
Gateway
Motor/Pump
Processbook

Thermocouple Trend /

End User

A Nova Scotia
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What’s Next? (Remote Access to System 1 Console

Process Control Network

Modbus over Ethemet
{Process data to System 1)

Antivirus/Microsoft
Patching
Server

3500 Network

3500 Rackis)
(Monitoring/Protection
Systems)

Modbus over Ethernet
(Rack data to DCS)

Key

e swich
D rouer

Q Firewall

— Copper

This smplfied diagram Is not a compiste logical

Iayout. Mot all network equipment s listed. Each

netwark may consist of geographically dispersed
lcations

22

Deslgn Overview: This network design supports the configantiaify, Integriy, and avakabiity of the systams on the PCN [Procsss Control Network).
This design Insures that lower priofty networks cannot [nitiats communication with the PCN.

System 1 to System 1 Comms: To Detween (Ex: Dispiay to Data Acquistion) System | makes use of Microsaft's DCOM
protocol over a wide range of ports (1024-65535). For this reason, GE recommends using Clirtk. Clirlx requires only a singhe port for commanication.
This Is esgecially Impartant when System 1 users nead to acosss System 1 data through 2 firewal (L2, Business LAN to PCN). The Lse of a Clirlx server
Is also of benant In that System 1 Chent Apps only n2ed fo be updated once.

Process Data Impod Into 510 DCS (Modous Master) ‘pushes’ Modbus data to 51 DA Server (Modbus Siave) using Modbus over Ememet protocal.
Kepwars Modbus DPC Bridge converis Modous data t OPC data for System 1 usage

Rack Dats to DCS DCS ‘pulls’ data from the 3500 racks using Modbus over Ethernet.
Emall Notifications: 51 DAQ sends emall notifications to SMTP Relay

Firawall Rules [Allowancas)

Zource LDesination Erotocol Bon
bcs 51040 TCRUDR 502
2% Clients 2X Sanver TCP a0
51 DAG SMTF Relay uoP 25
3500 Racks. System 1 DAQ TCP 3500

System 1 Network

System 1 DAQ
2X Server (With Server #1 (With
System 1 Client Hlstnm:al

Software)

|

l

|

I

I

1

l

[ Mnﬂhu‘ oPc [
Brioge :
I

l

I

|

|

VPN Enatisd
Remots User
SMTP
Relay (Email
Notifications to End
Users)

internad  Avoecs and 3 Adhartzation Fermater
Farawall Firawall

-

Business LAN
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What’s Next? (Mobile Work Management)

New Work Order

MAIN STM/ MISC

OTHER
OTHER

OW (ANY CATEGORY)

NONE

23
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What’s Next? (Mobile Operator Rounds)

Company

MIKE GREENE

ﬁ Home
h Asset View
A Inspection

A Set Home Page

Q Help

® sign Out

A Nova Scotia
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