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WAV National Grid is an International Energy Company operating

Ay
VA In the U.K. and the U.S.

In the U.K., National Grid:
« Owns and operates high voltage electric transmission networks
« Owns and operates the high pressure gas transmission system
» Distributes gas to 11 million customers

In the U.S., National Grid:

« Distributes electricity to nearly 5 million customers in
Massachusetts, New Hampshire, New York and Rhode Island

« Owns and operates approximately 4,200 MW of generating capacity

« Distributes natural gas to 3.4 million gas customers in
Massachusetts, New Hampshire, New York and Rhode Island

« Service contract with LIPA to maintain and operate electric
transmission and distribution system on Long Island

y
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\VAY
AV Who am I?
WA

y

John L. Ragone

Power Plant Operations
National Grid

35 years power plant experience
Controls Manager Northport Power Station

Operations and Controls Manager Port Jefferson Power Station
Plant Optimization Manager

NERC CIP Compliance Manager
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AV \Where are we?
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AV Life used to be so simple......
VA

GENERATOR
MAGNET
e
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COAL HANDLING
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All of a sudden Computers were everywhere.....
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VAV :
AV and we had all these Islands of Information....

VA
G i

Recorders

VLD UBAY LU TTTE L ORIV RASI B VW
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VAV

{%X The Operators were not happy.......

* “I've been running this plant for 20 years without a computer
and | don’'t need one now!”

* “It's big brother looking over my shoulder!”
* “| don’'t want any more data!”

* “I'm not computer literate!”

* “| don’t need any more work!”
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VAV
}Ae Our Managers were not happy......

VA
- “Web enabled devices are a luxury, we're trying to run a
business here.”

« “| don’t need anyone from headquarters second guessing our
decisions without all the details!”

* “| don’'t want any more data!”
* “I'm not a computer analyst!”
* “| don’'t need any more work!”

y
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}X#vChallenges included......

VA

y

Distributed asset base

— 20+ generating units covering Long Island/NYC
Information required by various business areas

— Executives, engineering, operations, environmental
Limited resources

— Capital and human resources (aging workforce)
Vast amounts of data

— Not presented in a relevant, actionable format
Cross business collaboration opportunities

— Need to extend “team” boundaries
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x5 So what did we do~

YA We focused on Operator hot buttons

* Initially targeted local plant missionaries and opinion leaders
* Solicited user input

* Provided fewer screens with “key information” using large visible numbers,
buttons and graphics in our screen designs

* Provided “role specific training”
* Minimized audible alarms. Used new systems to automate manual tasks

y
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}X#vNext we went after the Manager’s hot buttons

VA

* Presented solutions that would reduce risks

* Solicited manager input to design screens

* Set up different levels of implementation for our products

* Provided “manager specific training”

* Reduced routine workload

* Initially targeted local plant missionaries and opinion leaders

y
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AN
AV Pl Server Infrastructure

VA

y

]

Northport

Glenwood

EF Barrett

Enterprise
Pl Server
(HIX)

]

Far Rockaway

X /t Jefferson

I

]

Wading River CT’s
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VAV . .
JAV Typical Generation Architecture

WA Field —
e —
y  Datalogger | Inputs
] #1 Calculation Graphic Pl — DCS
e Server Server Server
Data logger = = =
] #2
=1
T LAN WAN
= [
_— =_—
Data logger SCADA
— #3 Pl ProcessBook
— &=/ Pl DataLink
] Clients
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\VAV
JAV Pl System Infrastructure
VA

y

e 12 Years

« [ Servers

* 40,000 points
e 150 users

« Architecture
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\VAV
AV Where do we use the Pl System?

VA

y

Pl System is the Core of our:

« Performance Analysis Engine

» E-notification System

» Distributed Control System (DCS) Historical Database

* Independent System Operator (ISO) Interface to Control Rooms
« Performance Analysis Historical Database

 Monthly Heatrate Packages
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So how about a few examples of what
this Pl System stuff looks like?




JAVAVAV
}X#V Performance Assessment Center

m Office of Electric Generation 743112009
B oo B
¥ 277

ot clr LI System Load
87 Days 4356 MW
| T Accident Free

Unit 3 Unit 4 Northport Generation Trend
Port Jefferson
443 Days —-?0,0000
_ LT Accident Free 36003
Unit 1 Unit 2
E.F. Barrett
375 Days
_ LT Accident Free
Unit 4 Unit &
Glenwood
1742 Days
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7#30/2009 2:22:90 P 24.00 hours Ti231/2009 3:22:40 P

Unit 40
Far Rockaway ONPT 2 ACTUAL GENERATION DISPLAY
& NPT 3 ACTUHAL GENERATION DISFLAY
95 Days
LT Accident Free

e mn || m || | =smA B
6421 Days LT Accident Free

Electric Production
Maintained by Plant Process Optimization Last Updated 7/31/2009 3:22:41 PM

= EFB VW Bab GEC NPT APG Holtsville PJEC Wad Rwr Shoreham S Hampt E Hampt Greenport Southold  Montauk
Combustion
= * 95 i
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VAN
AV Unit Performance Overview - NPT

VA

y
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\VAN
JAV Condenser Performance - NPT
\VA _ '_

y
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WAVP| DataLink for Excel

Microsoft Exc
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25 | Turbine Deterioration 1.015 1.000 153 $5.313
26 | Station Service 73 $2.444
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AV Northport Unit 4 Startup

VA

Transpara s of 2.27.2009 11:09:03 AM |~

==
o
Home | Manager - Morthport | NPT4 Start-up
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MPT4 Eccentricity
NPT INMN

MNPT4 RH Shell
MNPT4 Crossover
Temp

MNPT4 Max Ramp
MPT4 Max IP Ramp

MPT4 1st Stg Steam
MNPT4 Ramn Rare

Actual
et N, 201.7
retkpidnuie 3 601
B9
N 998.3
T * -0.009

180

i]

927.9

904.9

594.2

600
600

E L g X g
MNPT4 Max IP Ramp
MPT4 1st Stg Steam
MNPT4 Ramp Rate
MPT4 RH Ramp Rate
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|
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Refresh stopped {Start)
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VAV
JAV Unit Start-up Trends
N/
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BT [Fz X

[ b
= Home | Manager - Morthport | MPT4 Start-
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AV Startup Snapshot

Transpara

Home | NMorthport- Controls | N
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Brg O
Vib.
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Frnt.
Standard
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Refresh in 56 seconds {Stop)
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\VA .
AV Northport Off-Shore Platform Fuel Deliveries

VA

y

Home | Qil Deliveries | NPT Tank Levels

KPI

Purge Oil Tank
Purge Oil Tank
alarm
FOST 1 Level
Innage
EFOST 1 Level

alarm

FOST 2 Level
Innage

EOST 2 Level
alarm

FOST 3 Level
Innage
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alarm
FOST 4 Level
Innage

Actual

1 3369
—1 Mormal

4 3363
A Mormal
T, 37.15
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e - R
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|, 34.7

=
Home | Oil Deliveries | NPT Tank Levels

KPI
Purge Oil Tank

Purge Oil Tank alarm Mormal |:

FOST 1 Level
Innage

EOST 1 Level Alarm

FOST 2 Level
Innage
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Innage
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FOST 4 Level
Innage

EOST 4 Level Alarm

Actual
33.6

ss.c+ [ ]
Mormal [ ]
s7as [ |

MNormal I:l
ss.s1 [N |
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7 [N |
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VAN
AV Port Jefferson Wastewater Treatment

lzz & i
Co—

Home | Manager - Port Jefferson | PTI WWT Home | Manager -

BT Aceas] Port Jefferson | PT1 W'WT | PTJ Surge Pond Lvl

PT]Holding PondLvl @ ___—" 1.591 ‘ 12

PTJ Hold. Pond Disch O ~ 1.199 | 10

Elows
PT] Surge Pond Pump
o @ 1 7.133

P—T; Surge Pond Pump
= @ [ 0.044

PTISurge PondLvl @ w—1% 2.681

PTJ Surge Pond Disch

Eiew @ F 78.64

PTJ WWT acid Tank

=il Acd Tank 33.76 g T

Ll * m:/f" 06:00
Ffluent Disch. pH ;

PTJ Effluent Disch @ 2.837 . - =

HLL (0L @G OH EHH AU liNs Ona 2.27.09 01:20 2.27.09 09:20

Refresh stopped (Start) ELL B~ EHH

Refresh stopped (Start)

T T
03:00 03:00
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AV Unit Desired Generation information

VA

y

Home | Mgnmer Morthport | NPT g uUDG
KPI Actual
NPT 4 Load e N2 212.7

NPT 4 Desired 6 sec ™ 200.9
NPT 4 Desired S min A, 190.7
NPT 4 Oil % Burn u]
NPT 4 Gas % Burn —= 100
NPT 4 Opacity mvmislaums 4:156
NPT 4 NOx 4 0.057

ILL !L WG OH EHH [U @S Ona
stopped (Start)
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We focused on a “Role Based
Implementation”




JAVAVAY

VAN
/\ A

vTop Menu of All Views

Iranspara

T 252007 94734 PM

Wiews
Executive - Overviesw

Executive - Northport

Executive - Ravenswood
Manager - Northport
MNorthpoit - Controls

SmartSignal
Manager - EF Barrett
Executive - EF Barrett

Port Jefferson - Controls
Technician Toolbox - Worthport
Manager - Port Jefferson
MNorthport - Mechanic Toolbox
Oil Deliveries

MNorthport - Maimntenance

Manager - Combustion Turbines

KETS

Plant Procaess { Haftrd=ation

Summary View — Desktop & PDA

lranspara

7.25.2007 9:46:15 PM

Ira

Views

Executive - Overview

Executive - Northport

RegionNE

Executive - Ravenswood

Manager - Northport

RegionSE

Northport - Controls

RegionW

SmartSignal

Manager - EF Barrett

Executive - EF Barrett

Port Jefferson - Controls
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VAV

Role 1 — Executives and Managers

High-level overview of system status

= Transpara Visual KPI - Windows Internet Explorer

(<]

i v & https:firealtime.keyspanenergy.com/visualkpifmap  aspx7view—0fe7d13b-d4dS-4f69-9d23-4besberds1 eSasc=Allafiter= | Certificate Errar || +2 || %
File Edit Wigw Favorites Tools Help %

i:?i[ @8 Transpara Visual KPI ]7]

i

Home | Executive - Northport
e = 7252007 11:16:57 PM

lome | Executive - Northport
> & W 7.25.2007 11:17:15 PM

NPT3
Load

NPT2

NPT
5 min

Opacity

NPT2 NPT3 NPT3 NPT3
Opacity Gen

% Gas Opacity
NPT4 NPT4 NPT4 NPT4 NPT3
NOx Opacity % Gas Load NOx
Unit 4 =1de
Load Vib.

Brg 6 Brg 7
Vib. Vib. Vib.

NPT2 NPT NPT1

Frnt. Brg 9
Load NOx Opacity Standard Vib.
NPT2

NPT3 NPT3 NPT4
Opacity Opacity NOx Opacity

B m

Refresh stopped (Start)
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g#v Role 1 — Executives and Managers

Drill-down for system status Scorecard

= Transpara Visual KPI - Windows Internet Explorer

File Edit Wiew Fawvorites Tools Help

- | & | https:ffrealtime. keyspanenergy.com/ visualkpifscorecard. aspxPview=0F=7d1 3b-d4d5-4F59-9d23-4becbcFdS 15

a  afr [ & Transpara Yisual KPI ] ] N
g
Home | Executive - Northport
W FE =P 7 252007 11:17:57 PM Home | Executive - Northport
S = 7.25.2007 11:18:24 PM
Scorecard KPI Actual Target ] o [ Target
Northport - Load NPT 1 (] 302.3 i NPT 1 302.3
Northport - Load NPT 2 (] 107.7 ! NPT 2 107.7
Northport - Load ~ NPT 3 - 107.7 i 1 NETS 205:7
Northport - Load NPT 4 [ ] 313 S
e NPT 1 Load
NPT 1 UDG NPT 1 Load - 3023 T
NPT 1 UDG NPT 1 Desired 6 sec - 303 e
NPT 1 Desired 5
NPT 1 UDG NPT 1 Desired 5 min - 304 min
NPT 1 UDG NPT 1 Qil % Burn L - 07 ;ﬂ’ﬂioﬂ/o
urn
NPT 1 UDG NPT 1 Gas % Burn e 100.1 ———
NPT 1 UDG NPT 1 Opacity - 665
NPT 1 UDG NPT 1 NOx - 117
NPT 2 UDG NPT 2 Load - 107.7
NPT 2 UDG NPT 2 Desired 6 sec - 1157
NPT 2 UDG NPT 2 Desired 5 min - 120
NPT 2 UDG NPT 2 Qil % Burn - 78.93
NPT 2 UDG NPT 2 Gas % Burn [ 21.07
NPT 2 UDG NPT 2 Opacitv (] 1.65
NPT 2 UDG NPT 2 NOx e, 143
NPT 3 UDG NPT 3 Load - 107.7
NPT 3 UDG NPT 3 Desired 6 sec =] 1154 © Copyright 2011 OSlsoft, LLC
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W Role 1 — Executives and Managers

Detail = Total MW for all sites

Home | Executive - Headguarters | MW - All Sites | Trend

LI Load ® | 9/10/2006 5:09:57 PM

5500
5000
4500
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3500
3000
2500
2000
1500
1000

500

R

LI Load @ | 5/10/2006 5:40:47 PM

5000
4000
3000
2000
1000

o

o

T T
03/04 03/05

T
03706

T
03/07

17:09:57
9/3/2006

= @

Refresh stopped (Start)

Defined Range | Custom Range

T T T T T T T
03/04 0S8/06 03708 03710

17:40:47 17:40:47
9/3/2006 9/10/2006
Defined Range | Custom Range

8 m

Refresh stopped (Start)

Pocket PC

[ a— !
AUDIOYOX ‘\

Transpara Vis o () = SO Tl

[ Load @ | 5/10/2006 5:07:47
B

5000

L ST 2 3 ]

Ty
o
CaRTED
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WAV Role 2 - Plant Managers

/\ A

Focus on his Units only

Home | Manager - Northport | CEM
Y | 9/10/2006 5:20:47 PM
View KPI Map

KPI Actual
Unit 1 Opacity @ 2.45
Unit 1 NOx @ 15
Unit 2 Opacity @ 2.05
Unit 2 NOx @ 12
Unit 3 Opacity @ 6.07
Unit 3 NOx @ 0

Unit 4 Opacity = 4.82
Unit 4 NOx @ .08

= @

Refresh stopped (Start)

Home | Manager - Northport | CEM

W | 9/10/2006 5:43:47 PM

Viewy KPT Map

KPI

Actual

Target

Unit 1 Opacity

2.77

Unit 1 NOx

.15

Unit 2 Opacity

Unit 2 NOx

Unit 3 Opacity

Unit 3 NOx

Unit 4 Opacity

Unit 4 NOx

8 m

Refresh stopped (Start)

Pocket PC

AUDIOYOX \

Transpara Vis @ () = &Y,
Manager - Northport | CEM
/10/2006 5:22:02 PM
PI M3

Target
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}Aev Role 2 - Plant Managers

Detail = single unit performance

YWiew EFPI hWap
Sroorecards
CEN
Condenser Vew KPT hWap
EFI Actual Target
Load .
— Trut 1 Back Pressure ] .02
Didadn Steatm |11y o Back Pressure - 2.98
TTnit 2 Back Pressure Unit 4 Back Pressure @ | 2006 52445 P
Trut 4 Back Pressure ]

T T T T T T T T T T T T T
03401 03/02 03403 09./04 03./05 03408 09./07

17:24:45 172445
Bi31/2006 Q2006

Defined Fange | Custom Range
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X2 Role 3 - Technician

Asset- and task- centric focus

Home | Technician Toolbox - Northport
9/11/2006 11:21:26 PM
View KPI Map

Home | Technician Toolbox - Northport | Continuous Emissions Monitoring (CEM)
W | 9/11/2006 11:23:08 PM

e View KPI Map
KPI Actual
Continuous Emissions Monitoring (CEN Unit 1 Load @ 130.86
Modified Turbine Test (NMTT) el e @ 283
Station Thermal Output Unit 1 NOx @ 1
Tank Farm - Wireless Troubleshooting Unit 2 Load @ 113 .48
Weather Station Unit 2 Opacity @ 162
] Unit 2 NOx @ By 1
Refresh stopped (Start) Unit 3 Load ® 0
Unit 3 Opacity @ 5.9
Unit 3 NOx £ 0
Unit 4 Load @ 101.35
Unit 4 Opacity . 5.22
Unit 4 NOx - .08
Ambient Temperature - 62.16
[

Refresh stopped (Start)
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WAVRole 3 - Technician
/\ A

Detail = remote CEM subsystem tuning

Home | Technician Toolbox - Northport | Continuous Emissions Monitoring (CEM) | Trend

Unit 4 Opacity @ | 9/10/2006 5:31:41 PM

65 —
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351
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Northport | Continuous Emissions Monit:

20 3
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o
o3

T T T
18:00 21:00 00:00

T
03:00

T
06:00

T
03:00

173141
9/9/2006
Defined Range | Custom Range

SR O

Refresh stopped (Start)

Unit 4 Opacity | 9/10/2006 5:48:40
PM

60 —

50 -

40 -

30

20

105 "MM

o —TTT U Ty
18:00 00:00 06:00 12:00

17:48:40 17:48:40
S/9/2006 9/10/2006

Defined Range | Custom Range

< i 3

ASME Nominal Base AWS |~
Secf3n IX Metal Me
P Number | Composition, | Classifig
Designation Stainless for usq
Steel the sh|_
Type, or Metal™
Commercial Weld
Designation Prod
P1 Carbon Steel E70|
P3 Carbon- E701
1/2 Mo Steel
P4 1 %2 Cr-1/2 E8O01
Mo Steel
P5A 2 Y2 Cr-1Mo ES01
Steel
P5B 9Cr-1Mo E8O01
Steel
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Role 4 — Regulatory Manager

Detall = Waste Water Treatment Plant Status

Home | Manager - EF Barrett | EFE WAL
W FE=D 7 13 2007 3:06:23 P

EFPI

EFE Effluent Discharoe

EFE Acid Tank T.evel

EFE Clamrifer pH

EFE Clanfier Turbidity

EFE Dermin Conductivity

EFE Holding Fond Level

EFE Meutralization Tanle Tewvel
EFE Eeactor Tanlk pH

EFE Swurge Pond Lewel

0000 ROOE

A ctal
18
11.43
9.015
&7.3
258.5
4. 3225
6.823
10 .54
4. 057

HDmE.I. Manager - EF Barrett | EFB WwWT
7.11.2007 10:42:23 AM

Actual

EFB Effluent
Discharge

201.4

EFB acid
Tank Level

10.95

EFB Clairifer
pH

8.926

EFB Clarifier
Turbidity

67.02

EFB Demin
Conductivity
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}X#v Role 5 — Watch Supervisor

Detail = Unit base points

(/

Hpme_l Executive - Northport | NPT 2 UDG
W F= =07 12,2007 7:558:42 AM

KPI Actual | Target
NPT 2 Load 122.5

Home | Manager - Morthport | NPT 1 UDG
Ny - -
W = 7.9.2007 1:35:25 PM

KPI Actual

NPT 1
Load

347.3

NPT 2 Desired 6 sec 122.6

MNPT 1
Desired 6 | 347.3

NPT 2 Desired S min 120

sec

NPT 1
Desired S

NPT 2 Oil % Burn 80.38

NPT 2 Gas % Burn 19.62

SO

Refresh stopped {(Start)
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}X#vRole 6 - Mechanic

Detail = Offshore fuel loading platform

p

—

Actual

Qil Tank

Purge
Qil Tank

Alarm

FOST 1
Level

Innage

FOST 1
Level
Alarm

Normal

FOST 2
Level

I <]

Home | Qil Deliveries | NPT Tank Levels

I

W = =D 7 9 2007 1:41:49 PM
KP

Actual

Target

Purge Qil Tank

7.228

Purge Qil Tank Alarm

Mormal

FOST 1 Level Innage

13.68

FOST 1 Level Alarm

Mormal

FOST 2 Level Innage

39.91

FOST 2 Level Alarm

Mormal

FOST 3 Level Innage

39.68

FOST 3 Level Alarm

Mormal

FOST 4 Level Innage

40.07

FOST 4 Level Alarm

Mormal

FOST S Level Innage

00090900 eee

41.73
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%V Role 7 — Test Engineer

Detail = Modified Turbine Test KPIs

7 e ' Internet Explorer

e

Yl o |
= Ihttps firealtime. keyspanenergy. |f>

Home | Technician Toolbox -

Morthport | MPT4 MTT
W FE =T 79,2007 1:16:34 PM

Water Out Temp

KPI Actual | Target
MPT4 10th Stg FW In i |331.3
Temp E
MPT4 1st Stage Press L 1,790
NPT4 7 STG DRIPS i | 395.1
Temp !
MNPT4 7 STG Feed
Water In Temp @ |366.5
MNPT4 7 STG Feed i | 456.5
a

NPT4 7 STG.Steam In 615.5 | -
Back Menu
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AVA
JAV Role 8 — Performance Engineer
VA

2‘ PI - ProcessBook - [NPT2Z Hyd Cplng & BFP Bearing Vibrations & Temperatures™®]
ﬁﬁile Edit View Insert Tools Draw Arrange Window Help
De®ESE| i@ (v a2
2 |x¢fla=|se o |eamxe |9
HPT2 MIBFP Bearing Vibrations
Net Heat Rate. 0.0
Dsgn Net Heat Rate

Hyd

c s 28w |vrx[NOTor=mo0L v LeR=@
I7 W

y

>
iZ00

MBFP IB VIB-X
MBFP IB VIB-Y
MBFP OB VIB-X
MBFP OB VIB-Y
MBFP Thr X i - = 318/2008 5:13:
MBFP Thr Y

[HPT2 Hydraulic Couplil Bearing Vibrations & L/O Temperatures

HC IN/IB VIB-X i 0 10.0 [10.0 10.p 10.0 0.0 (0.0 10.0

HC IN/IB VIB-Y 1.6
HC IN/OB VIB-X 0.5
HC IN/OB VIB-Y 0.8
HC OUT/IB VIB-X 3.3
HC OUT/IB VIB-Y 3.4
HC OUT/OB VIB-X 1.4
HC OUT/OB VIBY 1.4
HC Circ Oil LO Tmp 1955 °F Il ]
HCIBThr LO Tmp 1318 °F [ ] = = &
HC OB Thr LO Tmp 127.4 °F I 1 333008 5:13:30 P - : ; 13.00 Day(s)

418/2008 5:13:30 PM
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% Initial Savings

2% reduction in Technician overtime = $16,000/yr
« 2% Tech/Operator productivity gain = $12,000/yr

- Environmental incursion = $5,000-$100,000/incident

« Cell Phone deployment over notebooks with air cards for 18 users = $52,000
capital savings

« Training savings for 18 users = $14,000

« Leveraging existing Pl System investment saved start-up costs = $80,000

« Competitive edge could be worth = $100,000

* Return on Investment Less than 6 Months
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Benefits include ......

Rapid deployment

Technology acceptance

Team collaboration

Off-site connectivity

KPIs directly aligned with “role” needs
Corporate visibility and transparency
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\VAV
AV Future plans and next steps...
WA

y

Building NERC CIP PI System Infrastructure
Building a NERC CIP PI System Database

Building NERC CIP Information Interface for Plant Optimization and
Generation CNI

Building a Mission Critical Pl System Infrastructure
Building a Mission Critical Pl System Database

Building Mission Ciritical Information Interface for Plant Optimization and
Generation CNI
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\VAV
/A V. Questions
WA
y . |
« Contact information
John L. Ragone
Plant Optimization &

NERC CIP Compliance Manager
ragonej@us.ngrid.com

516.545.3729
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Thank you




