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Agenda

Who is Salt River Project
Current Pl System Implementation

e Our AF Model

— Creation / Design
— Maintenance
— Uses

 Lessons Learned
« Future Projects
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About SRP

« US Bureau of Reclamation Project

« Supply Water and Power to Salt River Valley and large portions of the
Phoenix Metropolitan area

« Generation Resources
— Gas, Coal, Nuclear, Hydro, Solar, Biomass, Wind, and Geothermal

 SRP Facts per end of FY13
— ~975,000 Customers
— Peak System Load ~7200 MW
— 300+ Stations and RTU's
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SRP Pl System Installs
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Pl Difficulties

« Organization

« Point Naming Conventions
— SANTAN .U5  NET CMW AV
— EDC .USNTNG5 MW AV

“zantan™ ™y | L
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Filters Drata itern D ezcription =

WPRDEMSPI Z2WSARTAR L2330 BROWTM bW 280 BT P44.00
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=

o F =
Foint source «F  WWPRDEMSPIT2WSAMTAN L B3 COOLY  hw 2000 Ry PO.AW
* <F WWPRDEMSPITZASAMTAN LEIFRSTH  kiws Lo Ry PT0.AN
<F  WWPRDEMSPI2WSAMTAMN L 63 GREER  kw Ay RY.P23.40
Poirt type F  WWPRDEMSPIZASAMTAN L 53 GRMFL  kiw 200 Ry P7.aN
- - | &F WWPRDEMSPIZASAMTAM L 53 LACY  hw 280 RY.P20.AN
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AF Hierarchy of Data

Elernents Lgqua Fria Breaker 735

% Elements = ||| General | Child Elements | Attributes | porks | Analyses | Yersion

i (J AGC

- (G Calculators and Displays

+-- (G Generators Fiter 2 T|

=]~ E[] Transmission Stations 2 ' B|% Name &l yale Settings. .. @ -

+-- [F1 Foreign Stations =
S (§ SRP Stations = (= Category: <MNonex
i (3 115kY
T g — = | Operating Entity 0
+ & Abel =1 Operating Yolkage (k) 230 SELECT [Mo Units] FROM Wolkage WHERE [, ..
—-- (3 Agua Fria
S () Breakers EH =l Category: Equipment Skatus

""" g :'3'-'5' ::"?E' :ma:’ ;1: ¥ Breaker Status Close \\PRDEMSPT1 2\ AGUAFRIA BZ30 735 ST
------ qua Fria Breaker
------ [ fgua Fria Breaker 722 B | ¢F Recloser Status Ok VPRDEMSPILZVAGLUAFRIAB230 735 RS
------ [ #gua Fria Ereaker 725
______ 5 Aqua Fria Breaker 728 i ﬂﬁ RemotefLocal Status RMOT VYWPRODEMSPILZ\AGUAFRIABZ30 735 AL
""" () Agua Fria Breaker 732 B =l Category: Power Charackeristics I
------ [ #fgua Fria Ereaker 735
...... () Agua Fria Breaker 738 0@ {f,:“ & Phase Amps PI Point nok Fo.,. [YWPRDEMSPI1Z2VAGUAFRIABZ30 A&
------ it Fria Breaker 742
______ g ggz: F:: B:::ke: i ‘0B | F amps PIPoint not fo... \\PROEMSPIIZ\AGUAFRIAEZ30 A LAY
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Display Simplification

@ AGUA FRLE CT GEM - MSS

@ AGUA FRIA STEAM GEM - M35
B AGUAFRIA GTS

BE ~GUAFRLA2

B AGUAFRIAZ

@ ARLIMNGTOMN WALLEY GEM

@ Coolidge Generation

@ Coolidge Peaking Generating Station
@ copper crossing net

@ Coronado Generation

@ Coronado Generation?

@ COROMNADD GEM-MSE

@ Craig net generation

@ Desert Basin CT Generation
B DESERT BASIM

BiE DESERT BASINquad

@ Displayl

@ Display?

@ FALLS HYDRO OUTPUT

B FALLS HYDRO

52472011 17:44
TAT2011 11643

1152013 10:50
52472011 11:45
52472011 11:45
47472011 08:51

01452011 11253
819/2011 10:18
82272011 15:57
2572012 12:30

9/15/2011 14:13

10/25/2010 022

542442011 11:46
122010 0745
F16/2006 10:56
1242010 124:33
8r9/2006 1452

172172009 124:26
972042010 11:20
51972004 08:11
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Elements of Interest 9

Group by: [V] Template

[ iter P 7]
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(3 vizona Fallz

&3]

@ Coolidge Peaking

&3]
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Ao

“ (3 Coronada
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=

@ CaweFart
@ Ciaig
(3 Crogsout

=

=

=

(3 Desert Basin

Plot-0
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« Converted nearly 100 displays to 1 Element Relative Display
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Maintenance

* Pl AF SDK Application

* Reads in list of Pl tags

« Parses tags for element information
Validates or creates elements in AF database
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Maintenance

a5 PItao AF

| Browse. .. |

| Yernfy Tags |

Selected

Tags Werified

‘ [rmpuort

Pl to AF (TGO_OPS Database)

C:APITestPIT aglist. caw

] 5] 5] | 5] | S| | 5

Tranzmizzion Statione/Fareign StationeMw0ALCA T B1EY ) [Headgate Rock fwfALC))A[T ransfarmers)/[Headgate Rock Transfarmer 7)
Tranzmizzion Stations/Foreign StationzAwALCA 61KV Headgate Rock PafaLC)]A[T ransfarmers] [Headgate Rock Transfarmer 10]
Transmizzion Stations/Foreign StationzAWALCA BTN )R ofa DAL T ransformers)/[Fofa Transformer 1]

Transmizzion Stations/Foreign Stationz AAP5 /115K MAdams [AP5]/Buses/[A&dams Bus M-Bus]

Tranzmizsion Stations/SAP Stations 115k AAzarco/Buses/[Asarco Bus Yaltage M

Transmizzion Stations/Foreign StationsSWTCA 186 [Bicknel [5'WTC)]/[Buses]/[Bicknell Bus -Bus)

-

=N EER <

| Selectall |

| Deselect Al |
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Example

Pl Tag:
SANTAN .T 69/230 5 MW 2.AV

/ i

Transmission SRP Santan
Stations Stations @ 230kV @ Santan @Transformers Transformer 5
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Example

% Elements -
s (§ AGE
- (F Displays
+-- () Generators ESUSSTI A il
: o . B| F 5229651927348 Myvar
- ﬁ] Transmlss_u:un Sta_tlu:uns . . YWalue: 63 9063201 25 My
41 (@ Fareign Stations 0 3 F My, High Side Tag not found
S @ SAP Stations [rata Reference: Pl Paint
e G 115KV B| F s £3.9863281 25 M
S [ 230KV i
O A 0 @ ¥ M/, High Side Tag not found Rl
E' & Agua Fria 0 8 & Mw TTC T ag not found WMPRDEMSPI2NSAMNTAM T B3/230 5 M 24V
]
i @ Rudd Receiving 08 F MW TTCDIF Tag not found
- (9 Santan 0@ F pw TTCLIM Tag not found
- (3 Breakers
#- [ Buses E 0@ F Outwatt Hours [0wH) T ag nat found
- (G Circuit Switchers — T 7 7
+- [ Disconnects
- (G Lines
= (G Transformers
i (3 Santan Transformer 3
i (G Santan Transformer 4
- @
+-- (G Schrader
+ (@ Pringle
H (3 Gl
Transmission SRP

Santan
Stations Stations @ 230kV @ Santan @Transformers Transformer 5
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Analytics and Event Frames for Operations

3461 LOAD 3449 AVGE 3459 Y-DAY

MWI10min
16

Lll]q fJ-] S - 775  SPINNING 6:30 EE A& 8:00"
17610 [ 107 REGUIREMENT
60.038 60.038 60.036 LOAD A 15

237 AVERAGE Auto Range

FREOUEMCY
60.25 1076  CONTINGENT
' B IER 74°F TODAY 89°F YESTERDAY
60.15 1083 ~AvYERAGE

PERA TEMPERATURE
60.1

CRAIG U1 NET 382
60.0% 100

CRAIG U2 NET 377 o
EUWW%#&W@L HAYDEM U2 NET -263
50.95 5PV 3 Net/SRP -400

59.9
59.85

WARNINGS f MESSAGES

59.75
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Analytics and Event Frames for Operations

« Monitor errors in ACE

and Load via Event
Frame Generation
Analyses

* Notify Dispatchers of
the source of
telemetry errors

@ WERPPOB2MTGO_OPS - PI System Explorer

File  Edit Wiew Go  Tools Help

T Database [ Query Date - O & | (D Back H, CheckIn

¥) || Refresh | (F Mew Elernent -

Elernents

ﬂ Elements

3-  AGC
- (§ ACE Caloulation
b (5 ADI
e (3 Freguency
- (5 Gaeneration
- () Inadwertent
—- (F Interchange
= & Actual Interchange
S (3§ APS Tie Lines
- (3 Agua Fria - El Sol 230kY Tie Line
- (3 Agua Fria - Glendale 230kY Tie Line
- (3 Agua Fria 69kY Tie line
- [ Agua Fria Transformer 5 230ky Tie Line
- [ Alexander 230kY Tie Line
- [ Bonney Brook 115kY Tie Line
- (@ Chandler 69kY Tie Line
- (G Coronado - Cholla S00ky Tie Line
- (G Deer Valley Z30kV Tie Line
- (G Desert Basin - Pinal Central 230kY Tie Line
- (G Desert Basin 230kY Tie Line
- [ dGilbert 69kY Tie Line
-~ [ Hassawampa-Red Hawk 500ky Tie Line
- [ Jojoba - Gila River 500kY Tie Line
- [ Enox 230kY Tie Line
- [ Ewrene 230kY Tie Line

(O OSlsoft. Empowering Business in Real-time.
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Aqua Fria - El S0l 230k Tie Line

eneral | Child Elements | Attributes | Ports | Analyses | yersion

ul ]
e E @ Mame Backfilling
@ B H Complete Tie Line Telemetry Failure (]
@ ®m | Tieline Alternate Read Failure [~
@ o fiw TieLine Error
® m H Tieline Pimary Read Failure ]
@ m | Tieline Telemetry Mismatch (]

Event Frame Template: | Complete Tie Line Telemetry Failure

Mame Expressicn

StartTrigger| 'Quality, ALT'<»>@ and 'Quality, Primary'<:@

EndTrigger "Quality, ALT'= @ or "Quality, Primary'=0

© Copyright 2014 OSlsoft, LLC.




Telemetry Error Event Frames

L] WERPPOBZ ATGO_UPS - P1 System kxplorer

File  Edit ‘iew Go  Tools  Help
“# Database % Query Date + (0 @ 3 Back H, CheckIn

K7
¥

v |#] Refresh

[ewy Event Frame

Event Frarmes Tie Line Telernetry

& Event Frame Searches

4] Py Event Frame Search 1 GiFar

+--- ] Generator Runs

: 7 Generatar Trips & | )| Mame . | Duration Skart: Time End Time
1 Li”EhFaUI'tS | B # = Alternate Tie Line Telemetry Faiure - Cove Fort - Tushar Tie Line | 0:01:10 B/26/2014 09:46:15 | 8/26/2014 09:47:25

7 Path 50754 Yialation

i i Tie Line Telemetry B Alternate Tie Line Telemetry Failure - Hassayampa - Arlington Yalley Solar S00kY Tie ... | 0:01:10 a/4/2014 09:57:55 Qfd/2014 09:59:05
------ Alternate Tie Line Telemetry Failure - Cove Fort - Tushar Tie Lir| (@ = Alternate Tie Line Telemetry Failure - Springerville 4 345k Tie Line 0:04:00 3/30/2014 13:44:10 /3002014 13:48:10
""" Alternats Tie Line Telemetry Faiure - Hassayampa - Arlington ¥) g o e a1 crnate Tie Line Telemetry Failure - Springerville 4 345KV Tie Line 0:01:15 932014 12:0%:15 | 9/3/2014 12:04:30
------ Alternate Tie Line Telemetry Failure - Springerville 4 345kY Tie L
...... flkernate Tie Line Telemetry Failure - Springerville 4 345k Tie L| |8 & Alternate Tie Line Telemetry Failure - Springerville 4 345k Tie Line 0:02:50 932014 13:42:25 Q32014 13:45:15
""" Alternate Tie Line Telemetry Falure - Springerville 4 345kY Tie L | @ | f=| alvernate Tie Line Telemetry Failure - Wesk Wing - Agua Fria 230kY Tie Line 0:45:45 9/3(2014 07:49:30 9f3/2014 03:38:15
""" Alternate Tie Line Telemetry Failure - West Wing - Agua ria 231 g 07y e Tie Line Telemetry Faiure - West Wing - Aqua Fris 230K Tis Li 0:14:45 9/3(2014 08:23:30 | 9/3/2014 0835815
------ Alternate Tie Line Telemetry Failure - West YWing - Agua Fria 23 Ernate TIe Line Telemetry Faflre - West Wing - Agua Fra e Line il f31 = 3l i
...... Alternate Tie Line Telemetry Failure - West Wing - Deer Valley 2| |E Alternate Tie Line Telemetry Failure - West Wing - Deer Yalley 230ky Tie Line 0:37:25 a/3f2014 11:24:40 ar3f2014 12:02:05
------ Complete Tie Line Telemetry Falure - West Wing - Agua Fria 23| @ ! i Camplete Tie Line Telemetry Failre - West 'Wing - Agua Fria 230k Tie Line § 0:48:45 9/3/2014 0714230 943/2014 05:35:15
------ Complete Tie Line Telemetry Failure - West YWing - Agua Fria 23 — - - - -
...... Complete Tie Line Telemetry Failre - West Wing - Deer Valley ¢ B & Complete Tie Line Telemetry Failure - West Wing - Agua Fria 230ky Tie Line 0:14:45 9/3i2014 08:23:30 9312014 058:38:15
------ Primary Tie Line Telemetry Failure - Coronado - Springerville 34| (@ = Complete Tie Line Telemetry Failure - Wesk Wing - Deer Yalley 230ky Tie Line 0:37:25 9/312014 11:24:40 32014 12:02:05
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B S POSITTE0 0% P e Eptere e —

File  Edit  ‘iew Go  Tools  Help
.’iDatabase P Guery Date - (0 @ ) Back H, CheckIn %3 o [2] Refresh | (3 New Element

Elements Path 54
& Elements General | Child Elements | Attributes | Porks | Analyses | version
H (G AGC -
(F Calculators and Displays w3 ] Marme: 10S Condition
@ M3SC Calculator @ B B Name Backfilling Description:
@ Path S0-54 Operating Agreement —— e =
i  Generation @ m fin  100% of Limit Violation Flag (] Sz -
F Paths @ w fin 90%of Limit
& Pathso © = fu  90%of Limit Difference Analysis Type: Expression Event Frame Generation
F Path 54 QA ot 1
S Transmission Lines @ m fiw 90% of Limit Viclation Flag
= [ Generstors ® m fied 95% of Limit
- (G Agua Fria @ wm fid  95% of Limit Difference
+- () Arizona Falls . e
: 95% o f
{1 & Coolidge Peaking @ = fu -5‘:‘?: of le t Viclation Flag
+- { Copper Crossing @ wm  fid Active Limit
+ F Caronada @ wm fid  Active Limit Difference /]
: g E::;: Fart @ wom fi Actjve Limit Viclation Flag
+- [ Crossout @ m fi APS_Gen Calcs (]
+ 3 Desert Basin ® m H  Event Generator ]
O Drylake @ m  fid Export (]
(3 Foreign Generation T T
& Four Corners m  fig 108 Condition
F Hayden ® wm  ftd Shares (]
@ Hoover @ m fi SRP_Gen Calcs 1]
5 Horse Mesa -
- [ Hudson Ranch
- [ Kyrene
- (J Mesquite |'Evaluate|
- (3 Marmon Flat - - —
- & Mavajo MName Expression Value Qutput Attribute
- (3 Palo Verde if('Lines Out of output’= @) then ("All Lines In Service") else (
- (@ Queen Creek Solar if("Lines Out of output’»= 2) then ("N-2") else (
- [ Roosevel: if("Four Corners tus' = @) then ("Four Corners - Moenkopi I05™) else (
- (G Santan ‘= @) then ("Cholla - Pinmacle Peak I05") else (
- (3 Snowflake Variablel ea 345kV Status'= @) then ("Cholla - Preacher Canyon I05") else ( o
- [ South Con S sp @8kV Line Status'= @) then ("Coronado - Springerville I0S") else ( —
- (G Springerville g @) then ("Cholla - Saguaro I0S") else (
& Stewart Mountain Sugarleoaf 5@ekV Line Status'= @) then ("Coronade - Sugarloaf I0S") else (
e [ Tri-Cities Silverking 5e@ekv Line Status'= @) then ("Coronado - Silverking I0S") else (
+- (1 Tramsmission Stations
(T}, Element Searches Add A new eynrecsin
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Lessons Learned
* AF Element Template Organization
« Methods to create database from existing Pl tags

 Verify usability using the client tools!
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Potential Future Projects

* Implementation of Coresight for use with Notifications
« Database creation for the distribution side

» Event Frame creation for disturbances

* Log generation based on event frames
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