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SPP at a Glance
* Located In Little Rock

* About 600 employees

* Primary jobs —
electrical engineering,
operations,
settlements, and IT

« 24 X 7 operation

 Full redundancy and backup site
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Our Major Services

 Facilitation « Standards Setting
 Reliability Coordination « Compliance Enforcement
« Transmission Service/ * Transmission Planning
Tariff Administration + Training

* Market Operation « Balancing Authority

g Our Approach h

* Regional e Cost-effective
9 * Independent ¢ Focus on reliability y
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Transmission Service

Without SPP Togetfrom ageneratorin

Utility A to a customer in
Utility C, electricity must flow
through lines owned by
Utilities A, B, and C, each with
its own set of operating rules
and associated costs.

- — - L—

$4 $6 "7 $5
$15 transmission service + $30 energy = $45

OSlsoft. REGIONAL SEMINARS

o SPP moves electricity across
W|th SPP Utilities A,B,and Cin one
transaction for a single

service fee, then shares
revenues with each party.

$5 transmission service + $30 energy = $35
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SPP’s Energy Market: Integrated Marketplace

« SPP financially settles the Marketplace @

— Calculates prices

— Captures wholesale energy
production and consumption

— Collects from Market Participants
(MPs) who owe the Market

— Pays MPs who are owed
by the Market

— Remains Revenue Neutral

OSlsoft. REGIONAL SEMINARS



Integrated Marketplace Benefits

* Net Benefits estimated at approximately
$100 million/year

* Reduce total energy costs through centralized unit
commitment while maintaining reliable operations

- Day-Ahead Market allows additional price assurance
capabillity prior to real-time

* Operating Reserve products support implementation
of the SPP Balancing Authority (BA) and facilitate
reserve sharing

OSlsoft. REGIONAL SEMINARS © Copyright 2014 -15 OSlsoft ,LLc.



Operatlng Region

370,000 miles of service
territory

* More than 15 million
people

* 627 generating plants

* 4,103 substations

e 48,930 miles transmission:

- 69 kV - 12,569 miles

- 115 kV - 10,239 miles

- 138 kV — 9,691 miles

- 161 kV — 5,049 miles

- 230 kV - 3,889 miles

- 345 kV - 7,401 miles

- 500 kV — 93 miles

OSlsoft. REGIONAL SEMINARS oot 20iate oSl e 8]
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(7 Elements
Building a Pl AF Model = Event Frames
4-J Library
SPP has the need to record over a million streaming points mm Unit of Measure
with reasonably fast update times, perform calculations and @ MyPI
have users be able to locate the data they need. = ":m_ _
P1 AF is able to provide the structure needed to group and cations
locate data. However, with such a large model, over 84 Contacts
150,000 AF Elements, the challenge was in creating robust ] Analyses
templates, hierarchy and automated processes to generate M Bulk Elements
the model. . i EMS-Imports
© SPP Southwest e ——
Power Pool had
Business Challenge Solution Results and Benefits

* Recorded over 1 million « PIAF « Automated PI AF

data pglntsdwnh 4 «  Custom PI System Elem_ents and Pl Tag

second upaates Explorer Plugins creation
« Real time calculations . P|AE SDK « Complex PI AF

b1 Analvii calculations recorded
halytics as Pl Tags
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Designing and Maintaining Pl AF Model

» Large Network Model - Based on EMS 725 sustatrs

— 12k Substations hierarchy VB3 e

— 16k Lines « Keep nodes small :girarzsfurmers

— 3.5k Transformers as possible 15 coerrs

— 2.7k Generators . Make use of 3 Meesouces

— 3k Capacitors and references (||nks) o g _—
Reactors whenever possible = 5%

— 15k Loads :g E::n::n

— 70k Circuit Breakers 9 o

— 130k SCADA B~ 6 Wind
Measurements

OSlsoft. REGIONAL SEMINARS
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Pl AF Modeling
Process

Pl Asset Framework is
used to consolidate
information from
multiple systems:
Energy Management
System (EMS),
Markets, Outage Data,
Forecast Data. The
models are combined in
SQL Views and PI AF
Elements are built
using the Pl AF SDK.

OSlsoft. REGIONAL SEMINARS

md Pl AF Templates

» Create AFElementTemplates for Equipment Types
» Create AFAttributeTemplates to build Pl Tags

md | Mport Other System Models

» Import EMS and Market Models into Staging
Database

» Create SQL Views for each AFElementTemplate

Build Pl AF Elements

 Build AFElements from AFElementTemplates and
SQL Views
 Build Pl Tags for each AFElement

© Copyright 2014-15 OSlsoft, LLC.



Pl AE o
= ﬂ Element Templates < MW

------ (§ AggregatePnode
------ [ CalcSettings < MWh

Tem P lates = - @ CopySetingsTemplate Name: —

------ (g EmsConnection
...... ﬂ EmsQuery Description: SCADANDIS _AMALOG: MW Scac

o B u i Id Te m p | ates i g E"”SQUEH'::iE'd Configuration Ttem: [ Indexed: []
= quipmen

fo r e a.C h - [ Capadtor Categories: Generation

- - [ Generator Default UOM: megawatt -
e q Ul p me nt typ e g t::d Value Type: |Single -

(§ Reactor Default Value: a MW

¢ U Se P I Ta.g (§ Transformer Data Reference: [pI Paint v]
Creation feature o — |
to automatically e -4 escrpton

% excdev =0;excdevpercent=0;excmax =0;exde

generate PI =~ G oreratorsm 25 iy

""" Yosinstrumenttag =DI15_AMALOG;location1=1;locat

Ta S ...... (G MarketIntervalSummary ion4=1;paintsource =HABC_SCADA;pointtype =Flo
g ______ (i, MarketResource at32;ptoassname=dassic;step=1;scan=1
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D \WPIARAszet: - Pl 5ys =)

File ¥iew Ge Tools Help
= 78 Database . Credentials [¥)QueryDate - (O & (D Back (0 |H, CheckIn %) [#] Refresh
S t O I e d EMS-Imports Import model data from EMS
& FGT -
Cu Ill Z g Info
- (3 GENMOM_OPA Edit | Execution
- (G GEMMOM_PLANT Ecit Query
- (@ GENMOM_TIE Mame: M2
- (G GENMOM_TYLN
- (§ GENMOM_UNIT Description: Line measurements
- (G GENMOM_ZIN
- (G GENMOM_ZOUT
- & LD
Import EMS an
v LNZ2 E
. 3 SKEY
Market Models into st
Group by: [ Category [7] Template
.
Staging Database 2
g g fl?lll‘l" Name ﬁl\c’alue |Time Stamp @ -
# B =] Application RTNET 1/1/1570 12:00:00 AM L
Deve I O p P I f ;yste m # ® | [l Database NETMOM 1/1/1970 12:00:00 AM
B i
) e 6 VOLTAGE 4 =1 Family EMS 1/1/1570 12:00:00 AM
- (3 MEAS i B | =] Key - 1/1/1970 12:00:00 AM
4 [ T r o
Ll I | b
T 3 Elements Edit Fields
II I Ipor a a — Event Frames () Elements Edit Field Select Server  |IM_DEV v] [ Load Fields ]
= Library g ;CE‘; Name MEASKV_RECID [ <= Add Selected Fields ] [vahdane Query ]
. mm Unit of Measure G AREA Value PEND_LN2>I$B5_MND=ISMEAS_BS Name DataType
« Store all plugin - ]
= = ! Natifications Description The MEAS record assodated with  » 5B Int32 $5UB_LN2
confi guration as T e woe e e
 Bulk Flements AMPAVALL |Boolean AMPAVALL_LNZ
AF Elements == T
E AMPMEASD | Boolean AMPMEASD_LN2
it EMS-Imports L
—— Save Cancel AMPS Single AMPS_LN2
2.k MiscUtil

Import model data from EMS

OSlsoft. REGIONAL SEMINARS
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Customized
Tools

 SQL Views
showing all
equipment
attributes for
an AF Element
Template

OSlsoft. REGIONAL SEMINARS

i 2 4| [ master || ! Execute b Debug ® o 35 = |37 d|

A
4B =

Object Explorer

Connect~ 3 3 m 7 EIQ

- 1%

dbo.mw_aggrPnodes
Bj dbo.wvw_areas
dbo.ww_capacitors
! dbo.w_ChildPnodes

| dboww_EmsTagCheck
! dbovw_equipment

| dbo.ww_fgelements
! dbovw flowgates

1| dbo.ww_FuelTypeResources
! dbo.vw_genbus
dbosww_GeneratorLinks
! dboww_generatars
dboww_LineParents

B dbosw_MarketResourceReq
dbo.sww_pending_changes
B dbosw_PLFgt
dboww_PLFLST

Eﬂ dbo.ww_reactors
dbo.sww_scada_compressed
Eﬂ dbo.vw_scada_digital

1 dbosw_scada_uncompressed
dbo.w_spp_resources

Eﬂ dbosw_spp_unit_links
dbo.w_spp_units

Eﬂ dbo.ww_Substations
dbo.vw_TieCorridors

Eﬂ dbo.ww_TieZin

B dboanw_tylines

& dbosw _tylnZin
dbo.w_units

Bj dbo.wvw_XFMRParents
dbosw_xdfmrs

Bj dbo.wvw_ZBRParents

| dbo.w_ZBRs

3 Synonyms

3 Programmability

2 ESELECT

w

1W00% =~ <

TOP 1888
[EquipmentType]
»[Name]
,[Substation]
 [Node]
»[Voltage]
»[Mormallimit]
,[EmerLimit]
s[LoadshedLimit]
,[isTie]
» [EmsNetmomKey]
, [EmsNetmomKey | Division]
, [EmsNetmomKey | EmsId]
, [EmsNetmomkey | Node ]
» [EmsNetmomKey | Owner]
, [EmsNetmomKey | Substation]
, [EmsNetmomKey |Voltage]
,[segment]
,[oldID]
, [KEY_TO_MATCH_cMT]

-l squ |
Eree—T——

1 j#***#* oeript for SelectTopNRows command from SS5MS  *#**ss/

[ Resutts

EquipmentType  Name Substation MNode \Voltage MomalLimit

[ 5059 NCKTAP 1 69 2
ELKSTNICKTES_1 NICKTAP 1 69 28
5112 SPARK 2 69 &0
5115 SPARK 2 [:] 60
ACADIA_RORK ACADIA B27 138 765
RAMOS-BUVSTASS BERKWKTP 1237 138 270
5089 CENTENL 3 138 252
50858 CENTENL 4 138 203
5045 BRAPID 4 138 310
51218 JULTAP4 4 138 27
5121 JULTAPS 4 138 7
5048 BRAPID 4 138 286
ESALETECHE13 1 BSALES 3 138 70
NORBND4_G1COLU N_BEND1 1 138 50

“ 1,
Q Query executed successfully. pimapping
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File ¥iew Go Tools Help
7 Database - Credentials [ Query Date = (© @ @ Back () |H, Checkln ¥ « [¢] Refresh

[]
Bulk Elements Bulk Create Elements From Relational Database
Eh () OperatingAreas “ || Bulk Element Profile Editor | Update Data References |
e [ AECI
g g :LE:E Profile Configuration Tl
- (G ALTW Profile: Lines -
e [ AMIL
£ [ AMRN
e (G BCA Connection Name:  pimapping « Connection String: |
H-- (@ BLKW
- BREC
Source Table/View/SQL:
1 1 % g CAIN ble/View/S
o u I n to u I e (§ CE vw_lines + | Connect Data Pulls (when selected, occurs before element creation):
order by ares
b @ CIN r agarPnodes -
b [ CLEC loadPnodes
ements from | ‘= ==
- @ FuelTypes AF Template: [Line -] PnodeAggrChildren
L] . resource_mapping
& Lines resource_mapping_bdr =2
I eWS - (@ MarketResource Root Path: \\OperatingAreas
=+ (F Substations Parent Element/Absolute Path Field:
= (@ 112_WGOF Element Name Field: [I_D V] [Parent ']
& Lines
- & Loads Old Name Field: =
« Processes Adds STL ) pre— 8 | 3
1 B @ Lines
[ I AF Reference Elements
‘ ! ‘ !t‘ ! S an L k Link Fields:
& Flements Field containing absolute path to element to link:
el
=] [AcdLinkFied |
== Event Frames
] Library =
- ez Unit of Measure
o C O I I I I I I an d I I n e @ MyPI Table/view Columns Columns to Copy 7 Updating Existing Elements
[ Notifications Add static data from EquipmentType o Update Data References
- - table fuiew columns to 1eToEnd )
Ve rS I O n O r ru n n I n 84 Contacts elements where Name [7] Delete Missing Elements Apply Changes Every
column names match Substation
@ Bulk Elements template attribute Area 50 Elements
names. Voltage
as a schedule ==
. 15Tie
ir EMS-Imports En ¥ & Delete Profile
4 MiscUtil 5

task or batch script _
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Bulk Create Elernents From Relational

Database
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Results and
Benefits
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Pl Analytics

General | Attribute Templates | Ports | Analysis Templates

i Mame: TotalGeneration
= Mame Description:
- - : @ DispatchMW @0 )
» Use existing =2 R [P e—
ﬂ Coal @ Setpoint Analysis Type: () Expression @) Rollup
. ﬁ Fueldil @  SetpointRamped
Hierarchy for 5= 5 e
[~ (F Hydro
. ﬁ Other Example Element:  OperatingAreas\| ES\FuelTypes\Coal
calculations ' 5w e
@ Child elements of Coal p—
() This element - Coal
. To select attributes set criteria below v :
- Analysis Templates s ‘
vl
Attribute Category: [ v] 4
[ [ 4
for easy replication i )
Element Template: [ v] '
4
. Select the function(s) to write to an attribute f
of calculations a0
Sum TotalGeneration E‘ '

OSlsoft. REGIONAL SEMINARS oot 20iate oSl e 18]



Flowgate Explorer Loaded: 13:56:59 2
Mo Overrides

B i I I i P I n F M I I Trend IDC | Area Flowgate Name Flow | Emer | IROL L-:-ad‘:-‘-'; # Violations | Calc Load | RTLODF | C4

SPP has the need to record over a million streaming points
with reasonably fast update times, perform calculations and
have users be able to locate the data they need.

P1 AF is able to provide the structure needed to group and
locate data. However, with such a large model, over
150,000 AF Elements, the challenge was in creating robust
templates, hierarchy and automated processes to generate
the model.
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Solution Results and Benefits Next Steps

AF Event Frames
AF Notifications
*  More Calculations

* Pl System Explorer Plugins Automated Pl AF Elements
« P|AF SDK and Pl Tag creation

Pl Analytics « Complex PI AF calculations

recorded as PI Tags

. : « All based on existing AF
* Customized user displays Model

using AF Data
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