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Roles of the New York ISO

Reliable operation of the bulk electricity grid

Managing the flow of power on 11,000 circuit-miles of
transmission lines from more than 300 generating units

Administration of open and competitive wholesale electricity
markets

Bringing together buyers and sellers of energy and related
products and services

Planning for New York’s energy future

Assessing needs over a 10-year horizon and evaluating projects
proposed to meet those needs

Advancing the technological infrastructure of the electric system

Developing and deploying information technology and tools to
make the grid smarter
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Old Power COntroI Center

New York Power Pool
Power Control Center
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Building a New Control Center
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--An All Digital Control Center

* 100 - 80” Mitsubishi LED cubes
« 147 Megapixels of flexible canvas
* Fully redundant system with <100ms failover

131 ft
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NYISO PI History

+ Pl System was first adopted at NYISO in 2001
Began as EMS historian software (ICCP to PI, single server)
+ Pl environment grew with SMD2 (RANGER) initiative 2003-2005
Two collectives (Secure and Corporate)
+ High Frequency telemetry (Phase 1) data historized beginning in 2006
Standalone system using OPC
+ Provided new opportunities:
Multiple data streams to multiple PI collectives
Pl useful for real-time visualization and reporting
Engineering, operations, and planning teams engaged
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Business Processes Served

+ Real Time Operations Visualization and Alerting
Pl DataLink, Pl Processbook, Pl AF, Pl Notifications, Pl AN SDK
+ Engineering and Planning Data

Pl DataLink, Pl Processbook, PI ODBC, Pl OLEDB (SAS integration)

L 2

Billing and Settlements
Custom Java application feeding billing and settlements system (Pl JDBC)
+ Load Forecasting

Load feed (PI JDBC) and diagnostics (X-Drivers) used for validating real-
time load data and calibrating forecasts (Pl AFSDK Applications)

+ Training/Simulation (Integration with DTS to replay events in training)
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Data Historized with Pl at NYISO

+« EMS/BMS Measurements and Calculations
(RANGER)

+ Custom Calculations (Performance

Equations) VAISALA

+ Vaisala Lightning Data Feed (Custom ISO
NYISO Interface)

+ Analog Telemetry Data @ 10 Hz

Data acquired from Programmable Logic
Controller (PLC) using Pl MODBUS over
Ethernet Interface

AL IDED
FRipm

((‘) OSlsoft. Empowering Business in Real-time.
-



NYISO Pl System Standards

+ Consistent Pl Tag naming convention that simplifies
the search for users (Substation Name,
Generator/Voltage Code, Switch/Line Number,
Engineering Unit)

+ No ‘Big Bang’ AF Data Migration — Independent AF
databases for project needs

+ Hierarchy of assets normally broken down by
region/zone

+ Notifications and elements are derived from global
templates
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Lightning Data Collection

+ Information provided via live feeds

VAISALA

SO

Location (Latitude, Longitude)
UTC Time (nanosecond)
Amplitude & Multiplicity

Type and Strike Angle

+ Custom PI SDK Application
(Migration to AF SDK in Future)

+ NYISO Uses
Real Time Visualization

Planning Studies
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Phase 1 Data Collection

+ Key New York Control Area Telemetry Info
Tie Line Flows
Bus Voltages (230 kV and above)
Large Generation Units ( >= 500 MW)

System Frequencies

L 4

System Wide Calculations Included

Area Control Error

GridGuardian
Control Sub-setters Cluster

L 4

Enhances the main one line display

Redundant data source to backup EMS and ICCP
measurements and calculations

Phase 1 data used in any chart on the wall

((‘) OSlsoft. Empowering Business in Real-time.
-

© Copyright 2014 OSlsoft, LLC. 12



Pl Asset Framework - Generator Tracking

" General ] Child Elements ~ Attributes | Ports | Wersion |

Upper Limit: 398. Zone: Zone B Type: THRM
|f ! @ Name 2 Value G t .
B (2 Category: AGC Outputs enerator. Example Generator 1 Lower Limit. 0 Substation: Substation 1
|% Elements ¥ Gen Securty Constraint Flag NOME
@ Extemal ¢F Generator 10-Mn N-Spin Res Flag 0
. @ |'|'[|-'I:|I'CI Guebec ¥ Generator 10-Mn Spin Res Flag 1
. ﬁl IESOD ¢F Generator 10-Mn Total Res MWs 12.838
(- @ IS0 NE & Generator Operating Limit 2403
: enerator Operating Limi 0.3
L E- @ PIM pertra
E‘ ﬁ| NYISO ¥ Generator Regulation Margin 30
- @ Fore A ¢¥ Generator Response Rate &
ne &F Initial calculated POD 286.0
El
B Evample Generator 1 &F RTD OnControl frequizting) Flag 0
H ﬁl EXEIITID|E Generatar 2 «F Unit G-sec Ramped Basepoirt MW 3266
b g
ﬁl EXEIITID|E Generator 3 ¢F Unit Actual Generation 32708
g 2”8 I:[::. <# Urit Ramp Flag NONE
ne
ﬁl Zone E B = Category: General Info
& Zome F & =1 Lower Limit M
G ZoneG # =1 Substation Substz
F ZoneH & =1 Unit Type THRM
ﬁl Fone | & =1 Upper Limit 3582
& ZoneJ & =| Zone Zone
G- 3 Zone K B (=] Category: Telemetry
<7 5 Min. Base Point A26H Actual 6 Second Base Point 5 Minute oint Calculated Ramp Rate (MW/m): 2.56
5 Min. Base Poirt Quality Fl Mormz - : .
< 5 Min. Base Poirt Qualty Flag 2 Regulation Margin (MW):
G i 6.6
< 6 Sec. Base Poit s, Generator Response Rate (MW/m): 6
&F § Sec. Base Point Quality Flag MNomz
¥ Actual Generation 326.853555
¥ Actual Generation Quality Flag MNaormal
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Pl Asset Framework - Substation Alerting

General ] Child Elements  Attributes | Ports | Wersion |

% Elements
B § Edemal
- (@ Hydro Quebec
& IESO |
& 150 NE
PO G PIM # ¢ B Name Walue
B @ NYISO
E- @ Zons A B (F Template: Voltage Measurement
G ZoneB
B & ZoneC B| =] Low Reading Limit 30KV
B ﬁl Substation 1
-~ (@ 115_NE kv E| [=] Crtical Low Reading 128 kW
e ) 115_NW KV
@ BOENUSE_ KV B| =] Waming Low Reading 338 kV
e G 230_NW KV
- (3 Z30_W_IN_USE______ KV B =] Below Momal Reading 340 kV
- () 345_IN_USE, KV
- 455 KV B| 7 Reading 350.840211
. ( FREQ_SAMPLE_230_FQ_HZ
- @ Substation 2 . B| =] Above Mormal Reading 360 KV
- (5 230_IN_USE KV
- @ Z30N_USE_______KV.TYP B| =] Crical High Reading 362 KV
- (§ FREQ_SAMPLE_230_FQ_HZ
=5 ﬁl Substation 3 _ H| =] Waming High Reading 362 kN
- G 1384 KV
L — E| =] High Reading Limi I kY
- FREQ_SAMPLE_138_BUS_1_FQ_HZ
Bl & Zone D = Reading Guali MNormal
o G g (ualty
B (G Zone F B = i i
B G ZoneG =1 Substation Substation 1
& & Zone H E =] TO Name TO Owner
G- (@ Zone |
- G ZoneJ = =
o 5z K =] Zone Zone C

{0 osisor.

230 W_IN_USE

Zone: ZoneC

Empowering Business in Real-time.

Substation: Substation 1

Trans. Owner: TO Qwner

Warning High Reading

E Warning Low Reading

60.00 minutes e >
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NYISO Dynamic Data Response @ @

+ PI AF and Notifications provide a base PI AF /Operators
for the dynamic data infrastructure ‘ Alert/Action

Notification

<~Response

1fi I Activu Activu

+ PINotitications and Pl Event Frames HEGESHER oo

(future) on top of Pl AF are driving our System /Svstem
dynamic visualization responses

+ Almost every wall display is or will be
powered by Pl data

Processbook Display
+ Custom delivery channel using the AN ¢
SDK — Notification, context and priority -

Integrated into the display system
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Activu and Pl Notifications

~1 Activu Alert Configuration . Add an Alert-Response Mapp] [ select an Alert - ‘ EI

aCtIVU' Start Responses | Er General | General | Start Responses End Responses |
: i X
—Alert-Response Properties - Search: —Respc [ Res (5 Add a =
& Users Test : —
| Third Party Alert: [Ny L
B Activu Systems — e Par: Type of Response; IF{emwe Source j
Y | D Name: |NYIS
Te LISKY Test Activu System: [ActivuGallery ~]
FYalert Responses | RE Description: IACE 230KV Test I J
T - 345KV Test Activu Wall: [WALL =]
J 765KV Test
Test Frequency 1 Template Position Pl -
M Require User Cor Ao B I J J
Test Frequency 2
- NYISO ACE Test Action Identifier: |
Confirmation ti Tect Vakane 1 _ I
Tim
— Ainimum wall time I“ = seconds
A
[ L Add Response Cancel
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Activu and Pl Notifications

Freq_Display.pdi - ActiveView Viewer

Reading Quality: Normal

Frequency Alert:

Frequency 1

61.5 ' # E Reading
| 59.979
p HZ
' & E.Above Normal Reading
| 60.05
i Hz
' # E_Below Normal Reading
© 595
1 Hz
' & E.Warning High Reading
" 61
1 Hz
' BE Warning Low Reading
A9
Hz

8/9/2014 11:48:02 AI‘-!T

0/9/2014 10:48:02 AM 5, 2, 60.00 minutes I

Zone: ZoneB Substation: Substation 2 Trans. Owner: Example Co.
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Conclusions

+ Pl provides quick and easy access to several NYISO
data sources

+ Dynamic dataresponse is the next big thing

+ Pl AF databases and Notifications integrate multiple
data sources and add depth to NYISO alerts

+ More depth can be added by using Pl Event Frames for
retrospective analysis with an eye towards leveraging
new features for enhancements to existing dynamic
data response and delivery

(O OSlsoft. Empowering Business in Real-time.
i



Thank You! 'so

Matthew Musto

e mMMmusto@nyiso.com
« Senior Project Manager — Operations and Reliability Products

Charles Alonge

e calonge@nyiso.com
« Senior Software Developer — IT Grid Operation Technologies
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The New York Independent System Operator
(NYISO) is a not-for-profit corporation
responsible for operating the state’s bulk
electricity grid, administering New York’s
competitive wholesale electricity markets,
conducting comprehensive long-term planning
for the state’s electric power system, and
advancing the technological infrastructure of
the electric system serving the Empire State.

nyiso.com
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