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I [Mike Greene]

DISCIPLINE: ASSET MANAGEMENT

HIRE DATE: FEB 13, 2015

JOB TITLE: OPERATIONAL TECHNOLOGY LEAD
JOB LOCATION: NSP HEADQUARTERS

JOB DESCRIPTION: MANAGES OPERATIONS COMPUTER SYSTEMS AND
THEIR INTERCONNECTIONS.

INTERESTING FACT: HATES VEGETABLES
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Today’s Mobile Workforce
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Tomorrow’s Mobile Workforce
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FAMOS Mobile 1.0

FAMOS Mobile
provides convenient,
remote access to
FAMOS performance
and reliability
functionality wherever
an authorized user has
access to data services
and connection to the
hosting web server

0

5 | September 27, 2018 | © Curtiss-Wright

Collaborative effort with Nova Scotia Power
providing end use perspective on priorities
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NSPI Business Priorities

Engage &
Enable

Operational
Excellence

Strategic
Partnerships

Workforce of the
Future

Establish
Technology
Foundational
Projects

A Nova Scotia
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Today’s Mobile Workforce
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Tomorrow’s Mobile Workforce
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NSP Business Challenges

= Run Coal and Oil Generating Units in concert with Renewables
to meet Daily Demand

= Use Technology to replace knowledge being lost due to
company demographics

= Use Technology to reduce Operating costs involved in taking
manual NDT readings from older non-instrumented assets

= Use Technology to enhance Predictive models that proactively
alert SME of impending problems

AR, oua Scotia
An Emera Company



FAMOS Mobile Overview

= Native iOS application that displays real time FAMOS PMAX and
PdP results for an entire fleet of assets. (Android planned for
future release.)

* Includes a system-wide overview of unit thermal performance

= Provides a remote portal for investigating early warning of
equipment anomalies using PdP

* Incorporates user-friendly screens and familiar mobile device
actions for navigation

AR, oua Scotia
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Mobile Network

Mobile Network Architecture

FAMOS

PN Firewall BN Firewall Server(s)

g < Server
Meridium y
Server VTSCADA

Server

A Nova Scotia
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Data Access for a Mobile App

iPhone iPad

LOGIN? AD Single Sign-On ?

~

Mobile App

Famos Mobile

Boiler Feed Pump

A Nova Scotia
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FAMOS Mobile - Main Menu

A menu option is always available at the top of the display to furnish quick
navigation between PMAX and PdP displays and user settings.

e - Users can save
FAM oS a screen as their
e e S— home page so
POP i _ that FAMOS
Settings B . Mobile sessions
. open directly to
Most' ac.tlons where the user
require justa prefers to start
single tap on | investigations
readily /
identifiable poke
points

Displays elegantly resize to the device display. Locked columns and scrolling afford
the user easy access to tabular data regardless of display size or aspect ratio

AR, oua Scotia
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FAMOS Mobile - PMAX Unit Performance Fleet View

A main PMAX display show all current unit
generation and heat rate deviation

PMAX
Units
Search:
Delta HR
Unit Gross MW Btu/kWh
ccgti 0.0 0.0 L
0.0 0.0 LE
3.93539 0.0 e
150.47 278.076 :
nucleart -33.7281 0.0
nuclear2 -20.4663 0.0
woeity1 0.0 0.0

A graph of the most recent 24 hours of unit gross heat rate versus
gross generation can be displayed for any listed unit

AR, ova Scotia
14 | September 27,2018 | © Curtiss-Wright & POWER
An Emera Company




FAMOS Mobile — Unit Thermal Performance 24 Hour View

Menu Set as Home

Units | fossil3
C— mw vs. UHR 2
10800
Select Units to
Return to Main o
10700 PMAX Display
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FAMOS Mobile - Unit Controllable Losses

Users can drill down into any selected unit to view a table of controllable
losses to investigate heat rate deviations and MW impacts

PMAX
Units _fossil3 ' Heat Rate
Select Units to
Return to Main Search:
PMAX Display earch:
Auxiliary Steam Flow LB/HR
Boiler Excess Oxygen % wet 2.695435 2.630852  -0.07008314 1.401298E-45 N/A
Boiler Exit Gas Temp °F 487.0292 339.9654 146.5134 1.401298E-45 N/A
Condenser Subcooling °F 0.06739807 0 0.06739807 6.739808E-06 -0.0008995276
Cont Blow Down Flow LB/HR 0 0 0 0 N/A
Final Feedwater Temp °F 450.5665 451.0031 -0.8609009 1.692362 0.1005648
Generator Hydrogen psig 30.52751 30 0.5275116 0.2978382 -0.00536311
Press
Incomplete Combustion % 1.401298E- 0.2 -0.2 -20.41602 N/A
45
LP Exhaust Pressure in.HG 1.463686 1.5 -0.03631449 0.1159897 -0.002676782
Main Steam Pressure psia 1815.545 1815 0.5449219 -0.550338 0.05145615
Main Steam Temp 2 990.8751 1000 -9.124878 6.289907 0.2471413
Make up Water Flow LB/HR 0 0 0 0 0
Reheat Spray Flow LB/HR 0 0 0 0 0
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FAMOS Mobile — Use Search to Filter

Tables can be filtered by entering text in the Search input box.
The search includes all fields.

PMAX

Units = fossil3 ' Heat Rate
Enter test to

filter visible
table

Search: Steam

Auxiliary Steam Flow LB/HR

Main Steam Pressure psia 1815.545 1815 0.5449219 -0.550338 0.05145615
Main Steam Temp °F 990.8751 1000 -9.124878 6.289907 0.2471413

Reheat Steam Temp | 47 957.5557 1000 -42.44434 53.54893 -3.181057

Tables can be sorted and are scrollable

A Nova Scotia
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FAMOS Mobile — PdP Anomaly Detection Fleet View

A main PdP display provides a fleet-wide overview of unit health through a listing
of all units, their current generation, and the number of PdP models in alarm

PDP
Units
Search:
Models
Unit Gross MW [LIEIEL]
cegtl 0.0 1
ccgt2 0.0 6
fossill 3.68109 14
fossil3 150.44 21
nucleari -34.6423 0
nuclear2 -21.4663 0
No models in
weity1 0.0 6 ?.lli.‘l.l!’Tl. green
Selecting a background
hyperlink will open
the PdP Unit

display

A Nova Scotia
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FAMOS Mobile — PdP Unit Display

Users can delve
deeper into unit
health by
selecting a unit
and view a table
of all its models
and their status,
including the
number of
alarms for each
model and how
many have been
acknowledged,
and are being

3aBFPpm (1) (1)

3aCEPm .
3aFDFNp
3alDFNp
3aPAFNp
3aPAHpm
3aPULVpm
3aSAHp (1) (1) [1]
3bBFPpm (1) (1) [1]
3bCEPm
3bFDFNp (3) (3) [3]
3bIDFNp (4) (4) [4)
3BOILR (5) (5) [5)
3bPAFNp (1) (1) [1]

3bPAHpm (1) (1) [1]

actively pursued.

3bPULVpm (2) (2) [2]

Units —_fossil3

FOSSIL 3 BFP W MOTOR A

FOSSIL 3 COND EXTR PUMP A

FOSSIL 3 FD FAN A

FOSSIL 3 ID FAN A

FOSSIL 3 PRIMARY AIR FAN A

FOSSIL 3 PRIMARY AIR HEATER A

FOSSIL 3 PULVERIZER A

Select hyperlink to display TR

the PdP Point Summary for
the selected model

PUMP B

FOSSIL 3 FD FAN B

FOSSIL 31D FAN B

FOSSIL 3 BOILER PERF

FOSSIL 3 PRIMARY AIR FAN B

FOSSIL 3 PRIMARY AIR HEATER B

FOSSIL 3 PULVERIZER B

PDP

3 SECONDARY AIR HEATER A

PUMP

PUMP

FAN

FAN

FAN

FAN

PULVERIZER

AIR HEATER

PUMP

PUMP

FAN

FAN

BOILER

FAN

AIR HEATER

PULVERIZER

At least one
sensor in alarm

Rose

Search:

3 BFP W MOTOR A

D EXTR PUMP A

FD FAN A

3 No Sensors in
Alarm: Green

3 PRIMAR

3 PRIMARY AIR HEATER A

3 PULVERIZER A

3FDFANB

3IDFANB

3 BOILER PERF

3 PRIMARY AIR FAN B

3 PRIMARY AIR HEATER B

3 PULVERIZER B

From the PdP Unit Display, the user can inspect individual
models by selecting the appropriate model name hyperlink.

A Nova Scotia
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FAMOS Mobile — PdP Model Point Summary Drill Down

The Point Summary display
presents a sortable, scrollable table

of all sensors in the models along
e e B e e B B B R

| s | ewoe | 7 [oian | men | mar | e | s | 0 | 00| with their current, values, statuses

3505 MTR BRG
(FDPS-35.J05)

.
BDPS-  FDWTRFLOW KPPH 104476 104476 1047.72 296289  0.0649828 300 -30.0 Yes a n d Settl n g S

38013 (FDPS-38D13)

Units | fossil3:

‘ Point Summary Display, Leftmost Colu

BOPS FINAL PSIG 00 237018 oo 0.0 0o 0 800 Mo
3S-PT.  FEEDWATER
1056 PRESSURE
(FDPS-35.-PT-
105)
BDPS- BFFFOWTR  PSIG 23857 23857 2380.38 -3.69434 0.238268 300 -30.0 Yes PDP
35020 DISCH PRES
[FDPS-38.20)
BDPS-  FDWTRFROM F 0.0 0.0 00 0.0 Open Sens: Point Summary . Rightmost Columns ‘
33017 DEAERATOR Saarch:
(FDPS-35D17)
BOPS- BFPGAIBBRG  F 158280 158289 158624 033854 0348123 100 Yes
asJoz (FOPS-35402)
BOPS- BFP 3A 0B o 128882 128.982 128.965 0OITSIT1 0.0171691 / 00 ves | BOPS- BFPAAOR  adi 120874 10,3685 9.78564 50 100 | ‘es Yes (R)
35003 BRG(FDPS- 35405 MTREBRG
5900 (FDPS-35J05)
BOPS-  FOWTRFLOW 476  1047.72 296283 00649828 300 300 | Yes No Yes (F)
35013 (FDPS-3SD13)
BOPS- FINAL 218 00 00 00 300 300 Mo No Yes (R) :
3SIPT- FEEDWATER
105 PRESSURE
(FDPS-38J-PT-
. 1] " 1l Ll 105)
Sufficient detail is prov|ded to are [ armrow o7 | e | e v | wo [ w00 [ | e [ wem |
38420 DISCH PRES
. (FDPS-38.20)
support remote analvsis of ars (o s | a | @ | w | [ w |w| w | wem
35017 DEAERATOR
(FDPS-38D17)
. g .
e uI ment Cond ItIOnS re u I rI n BOPS-  BFP3AIBERG 280  156.624 0334854 0346123 50 100 Yes No Yes (R)
33002 (FDPS-35.402)
. . BOPS-  BFPGAOB 982 128965 Q0175171 00171691 50 100 Yes No Yes (R) -
asI03 BAG (FOPS-
J 33003)

Nova Scotia
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FAMOS Mobile — PdP Select Up to 8 Sensors to Plot

Up to eight sensors at a time can be charted to facilitate
investigation of the underlying cause of abnormal behavior

PDP

Units / fossil3 / 3aBFPpm

Open Sensor Plots 9
Push to render charts
\- Search:

-10.0

BFP 3A OB P 131.341 120.974 10.3666 5.0

MTR BRG
(FDPS-35J05)

_ Select row with a single tap.
BDPS- FDWTR FLOW | KPPH 1044.76 1044.76 Selected row background
3SD13 (FDPS-3SD13) changes to blue. To
deselect, tap again and

BDPS- FINAL PSIG 0.0 2379.18 . X background returns to
3SJ-PT-  FEEDWATER normal
105 PRESSURE
(FDPS-3SJ-PT-
105)
BFP FDWTR PSIG 2385.7 385. 2389.39 -3.69434 0.238268 30.0 Yes \
DISCH PRES
(FDPS-3SJ20)
BDPS- FDWTR FROM °F 0.0 0.0 5.0 No N
3sD17 DEAERATOR
(FDPS-3SD17)
BDPS- BFP 3A 1B BRG °F 158.289 158.289 158.624 -0.334854 0.348123 5.0 -10.0 Yes N
35J02 (FDPS-35J02)
BDPS- BFP 3A OB °F 128.982 128.982 128.965 0.0175171 0.0171691 5.0 -10.0 Yes N
35J03 BRG (FDPS-
35J03)

Nova Scotia

N
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FAMOS Mobile — PdP Charts

Units / fossil3

Start Date:

May 7, 2018 at 4:10 PM

Return to model

3aBFPpm = Sensor Plots

End Date: Frequency (minutes):

May 8, 2018 at 4:10 PM 5

Update Charts

Unit: fossil3 Sensor: BDPS-3SJ05 Description: BFP 3A OB MTR BRG (FDPS-3SJ05)

[ Actual ] Predicted In Alarm

138
136
134
132
130
Select and deselect
128 legends to hide or
show series
126
124
122
120
e
118
116 Scroll
SR L LR LR L L LR I o
S S N R S S S, o S T N S &
SR A B A T N g N g e W G 6T ol <
I O O S S N I )
N} ) Q O ) N) ) N N N ™ QO N ) ) ) ) N} ) ™) N
L\ RN USSP USI AR S . S URN U SR U R USSR U U U U )
2 S S S A A A I M M R G R R G N .

Unit: fossil3 Sensor: BDPS-3SJ06 Description: BPF 3A IB MTR BRG (FDPS-3SJ06)

The chart
background is
highlighted in
yellow for
periods when
the sensor is
in alarm and
individual
series can be
activated or
deactivated to
aid in review
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FAMOS Mobile — PdP Chart Updating

PDP

Units ~ fossil3 = 3aBFPpm /' Sensor Plots

Start Date: End Date: Frequency (minutes):

Apr 28, 2018 at 4:10 PM o May 8, 2018 at 410PM v 9 15 6
Update Charts 4

Unit: fossil3 Sensor: BDPS-3SJ05 Description: BFP 3A OB MTR BRG (FDPS-3SJ05)

[ Actual ] Predicted In Alarm

Unit: fossil3 Sensor: BDPS-3SJ06 Description: BPF 3A IB MTR BRG (FDPS-3SJ06)

— —

A user can modify the start, end time and sample frequency to focus in on periods
of interest . Making the desired changes and pushing the “Update Charts” poke
point will render the charts for the revised time period.

A Nova Scotia
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Wireless Data to Enhance Asset Performance and Condition Monitoring

Wish List

Ambient Air Temperature

Housing Vibration and Temperature
Thermocouple(Liquid Temperature)
Valve Position

Motor Current (0-430 amps)

Pipe temperature (32-120 F)

Mobile Network Architecture

Business
Network

LAN FAMOS

Server(s)

PN Firewall

BN Firewall

Server
Meridium

Server VTSCADA

Server

A Nova Scotia
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What’s Next?

MENU
PMAX
Units
Heat Rate
Air Heater
Boiler
Condenser /
Fans /7
FWH /
Generator /
BFP Pumps
Cond Pumps
Turbines
What-If

A
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Select Menu to
Display Navigation
Pane

PDP
) 0.0
Settings
0.0
3.93539
150.47
-33.7281

-20.4663

0.0

PMAX

Select to set current
display as the default
when FAMOS Mobile
opens

Search:

Delta HR
Btu/kWh

0.0

0.0

0.0

278.076

0.0

0.0

0.0

NN N NDNN

N

Main steam. Flow (ka/s)
B
l 132
FM & Bxtraction (kwag) 38
ol Reheat 9
Cold Reheat
P 6 Bxt . W . .
Eficency Target 5 Efficency prassure Target B oressura
P sta power
(o %) Efficency (%) ) Ll Rao | PressweRato  Ratio
Governing stage
WP 15t Stage
WP overall
Sart Tme: proi20a0s 292 || ACTUAL V. TARGET SECTION EFFICENCY (%) 'ACTUAL V3. TARGET SECTION PRESS RATIO
EndTime: Poo7010 192923 | [ e ® - .
\/ \of a ,,./

—_—
&
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- Questions

A Nova Scotia
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