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PacifiCorp SCHOOL Project

Substation/Circuit History of Operational Loading
Phase 1

Steve Lathrop, Project Manager

Amy Wiedemelier, Technical Support

Randy Rhodes, Project Sponsor
» PACIFICORP



PacifiCorp’s Service Territory

— 135,000 Mi? Service
Territory

— 71,000 Transmission &
Distribution Line Miles

— 1.5M Customers In Six
States

— 39,000 New Customer
Connects This Year

— 270 MVA Additional
Substation Capacity
Needed Each Year
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Why SCHOOL?

— Business Needs Better Tools to Manage Critically Loaded Assets
— Legacy Load Data Management Systems at the End Of Their Useful Life

Quality Load Data Is Critical Because:

o 30% ( Over $100M Per Year)
of Power Delivery CAPEX
Budget Is Driven by Load Growth 4.

o PacifiCorp (and T&D Industry)
Is Currently CAPEX-Constrained

o Substation Capacity Projects
Come in $2M-$5M “Chunks”

o Measuring and Forecasting Peak
Demand Drives the Timing of
these Expenditures

— Lack Of Quality Load Data = Asset Overloads and Outages

#» PACIFICORP
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Wasatch Front Monthly Peak Loads

=, J0U |
------ Total WF Load (with Industrials) 4,256
—&— \\/F Distribution Load (w/o Industrials) 4.020

4,000 1 Temperature Adjusted Load Model 3877

=i -y pected Peak Load Forecast
=== Extreme Peak Planning Margin
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Legacy Load Data Sources

PacifiCorp
Transmission & Distribution Network 4

0 Load Data Source #1 - EMS/SCADA
=~ L

L

[ 1 [ T=IT 10]
RTU SCADA (SCC) = >
L & G 8500 % CADOPS
—E 1 minute interval l:l
RTU Hardy OC/S (SCC)
EMS (SCC) Ingress DB F 1=IT 15]
VAX 3 ‘ o=l 19
E Analysis
e Load History, Hourly Averages
Nightly Updates REI (Excel)
EMS (WCC)

EMS / SIGMA Historian
VSAM

-

Analysis
Load History, Special Reports
(SAS / Excel)

="—"
[ =
==
= L

1 Minute Interval

Hardy OC/S (PCC) B =TT T0]
Ingress DB

Analysis
Load History, Hourly Averages
(Excel)

Load Data Source #2 - MV-90 !l

SCADA (PCC)

RTU L & G 6800 o
s &
Meters & Recorders pE =TT 10 x
D ' i Analysis a
() Power OO’agcsaratlons MV-90 Load History §
Substation [
5
Load Data Source #3SUBVIEW  [HE| ¢
MV-90 = 2]
) ——— - == 1=
i g =3 §
Commercial Analysis
--- Sl,J:E\Q.EW Load Data Sou rce #4 Substation Load & Operating Parameters
!!! | Forms & Excel Spreadsheets El
. . Form
Industrial Field Terminal Handheld Device Paper Read
> i Auto download s
20%

(MicroPALM) Forms filled out
by hand Substation Load Analysis (Excel)
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SCHOOL Data Integration

— SCADA (~ 400 Substations)

o RTUs Polled By The EMS
System Every 1-10 Seconds

o Hardy OC/S Server Polls This
Data And Stores 1-minute
Interval Data

« OC/S Is A 3rd Party Data Archiving
System Whose Main Function Is To
Send SCADA Info To CADOPS

o0 The OC/S - PI Interface Runs
Every 2 Hours, Backfilling Pl

SCADA Tags With OC/S Data.

n Future: ABB Ranger System
With PI Data Historian

#» PACIFICORP
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SCHOOL Data Integration (Cont )

— MV-90 (~150 Substations)

o Modem-equipped
Substation Meters Are
Polled Weekly By The MV- -
90 System Modem Bank

5 Data Is Stored In MV-STAR i

R
o0 SCHOOL Built An MV- MV-90
STAR to PI Interface That
Backfills Pl MV-90 Tags < v >

TIBCO Bus

0

v -’.
e

Integration Workstation

OSI-PI Server
(Production)

Every 2 Hours
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Data Integration (cont.)

— Handheld Data (~ 500
Substations)

o Non-SCADA and Non-
MV90 Subs Have Peak
Recording Analog And
Digital Meters

o Read Monthly by Substation
Technicians

o Application Developed
Using Pl Manual Logger
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Data Integration (cont.)

— Critically Loaded Substations:

o For Non-SCADA, Non-MV-90 Substations
Needing Load Profile Data: Cost Effective

GridSense LINEtracker sensors.

o GridSense Integrated LINEtracker Data Into Pl
Using The RDBMSPI Interface (24-hr Backfill)

|
B E

iew nset Tools Draw Arange Window Help
Dlome|ss s a|s e = (=0 e |[o]] =]
kAN T OO e R E =

d 1] - doodeessond - 19 |

st wobt scoend wed dool wanl wen ab3 sl
snoTo/|AA[WEmB [ ¥e[a sl ][ad Rad|
)
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Data Integration (cont.)

— ~80,000 Tags
n 12,000 SCADA
o 3,000 MV-90
1 65,000 Handheld

— Mostly Watt, Var, Amp, kWH

Tag Naming Format:

UT.NIB.TRF.001.ZKW
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SOLUTION
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Overall Integration Requirements

. Manual data
Serml RTU connections Dialup ",_ . collection usmg
comections s handheld devices

-
- —_— —_— _—— _—— _—— —— _—— _—— _—— _—— —_—
]

PI handheld-
enabled client
workstations

EMS /SCADA

<> [—],i' Plclient

5 workstations
—/—=

SCHOOL Project Scope

Outage Management

Other corporate systems (e.g. SAP, WMS, EDW)

#» PACIFICORP
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Application of Industry Standards

SCHOOL Integration Approach
Load Data

MV-90

b b
MV-STAR ASCII File I

Tibeo File Adapter Tibco Integration
| Manager

CIM Format Tibco Integration
Manager |
| CIM Format
CIM Format l
¥ ¥ v
Tie

CIM Format

Tibco Integration
Manages

Tibco File Adapter

ASCIH File

051 Batch
Interface
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CIM Modeling

— |[EC TC57 CIM

1 Model Used For Storing SUBVIEW, MV-90 And Sigma
(SCADA) Reads in Oracle

0 Used In XML Schemas For Messaging Among

« Hardy OC/S - Real-time Data Capture Of SCADA Reads
« OSIPI
« MV-STAR - Interval Meter Reads

— TIBCO Used For Messaging Infrastructure
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ProcessBook Application

M PX - ProcessBook — [SCHOOL .pive]

JJE:I Eile Edit %“iew Inserk Tools Drawve Srrange Windo Notebook and Tabs
Metaphor Identifies User

Groups

- SCHOOL - Substation f Circuit History of

COperational Loading

Ywelcome to the SCHOOL swystem. here to prowide

wiou a single source of near real-time and historical

load data for distribution network decision support.

SCHOOL replaces the SUBWIEYY system along with

prowviding additional capabilities with the integration

of near real-time data from EMS Ff SCADA. M»w-90

and substation automation systems. SCHOOL

utilizes OSISoft"s Plant Information (FI1) solution in
the capture. management and reporting f analysis
of data captured from different source systems._

OS1-P1 is a recognized technology leader in the

capiure of tiime-series based data and also used

within PaciiiCorp - Power Supply and ScottishFower
facilities._

Other ProcessBook tabs contained in this book are:
Tag Search - allows a SCHOOL user o select data using
location-based search tools.

Attribute Data - provides access o migrated SUBWIEW
attribute data to reference ugtil the Substation Inspection
solution 1= implemented._
Crntical Substations - displays
critical substation within the D
exceed 303 loading or have spe
network reliability.

Metwork Flanming - displays standagd reports used by all
MHMetwork Planners 1in analysis of subiXtation and circuit

Il tags monitonng defined
ribution network that
1al sigmificance to

loading.
Provides Monitoring Screen Field Engineering - displays standard reports used by all
.. . Field Engineers in analy=sis of substatiorn and circuit
for Most Critical Substations loading.
Tech Ops - displays standard reports used by Tech Ops

M= =

personnel Ffor managing Handheld data co

Provides Access to
SUBVIEW Attribute Data

M e e

| o | [rura |
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LiveData Application

Planner Automatically Produces
w Microso Heel - Loa [ e 1T utomated.xls
elects State, ™ ft E 1-LoadG th Aut ted.xl Load|ng Documentation H| =
Area ”E File Edit %iews Insert Formak Tools Daka wWindow PI H Requ|red fOI’ PrOJeCt F_l Xl
1 .
=1 Bile  Edit Substation fools Data  window BS - | =| =+'Data Sheet'!P51 Submittals
O = = z e Al IR A B | [= I [=] I E || = =
and 1 OREMET: 001 [T3745] j—
2
Transformer E =
1 | Select b Lpdiate the Ci 4
=2 5 WIRITER SUrRMRER
3 Siate I OREGOR =3 Pl 5 P15 Fercent Sctual | F=1w 5 Fercent Sctual
L 7 ear Load Capacity i Capacity FFE “rear Load Capacity Capacity FFE
ar i load G Ca 13 1 ) 1 ap
5 Operation Area | AL BT = ag.99 Z0.7EE 09439 1995 Zzara 0549
= a Q9-00 24.244 0.943 12939 22663 0,943
- Sbstation [[orREMET 10 00-01 23190 0,949 2000 22452 0.949
= 1 o1-02 24.244 0.943 2001 24771 0.943
=] Transformraer I 12 0z-03 21052 0.943 200z 26373 0943
10 1= 0Z-04 zz.261 0543 2003 25922 0943
11 14 04-05 22.930 0,949 2004 27312 0.949
ggg ggggﬁég% 15 0505 EERET 0949 e 25 ans 0945
15 0E-07 23.069 0.943 ZO0E zo.g94 0.943
Data Sheet v ov-03 23.1339 0.943 2007 30.335 0.949
12 | Straight Line B2 = OE364 - Ave. Hist. Ld. Growkh 0.25% Skraight Line B2 = 06964 - Ave. Hick. Ld. Growkh 4. 25%
References Pl 18 | Exponential B2 = 0.0041 - Ave. Hist. Ld. Growth 0.30% Exponcntial B2 = 06336 - Awc. Hist Ld. Growth 4.01%
Tag 20 | The cloger RE iz to 100 the better the curve it The clozer FRE iz to 100 the better the curve Fit.
1 21
H Retioves 2 -
b serk  Formak Tools Data  wWindowes 4
Data from v % B e | - o= 28| T TR — = N
Server = | =IF(FICompDat(B$s 5, [ o= 20 4 25
FACNTH{5A7),10,DATE b =0 4
= 15 1 ==
1 \ =) | R E
2 orre cted & Calculated Dat: =0 o d 15
Conditions: I Pl walue is non-numeric, set W 31 10
is bMWY, conver to XeTW I %R value from P is gg s
rAWAR equal to R (produces pf = 0.95). If PI Fi s
FoAAR, convert to\MWY AR Winter capacity = = o e g " -
capacity. Summer cafacity from Oracle databas = e e ®
3 Oira |E. capacity i left blank. a7 L) Ll oz od o5 0E oT 0% 199E 1999 2000 2001 002 2003 Z00d 2005 006 2007
38
g i 29 S0.000
& Rl AR R PE 3o
7 | s/smoo7 16.4 A 46667 17.957 0.9 [ 4z 25000
=] B/1551997F 19 3333
=] FsM997 236 7.85667 inli
10 5151997 236 7 .86BGT A” MUItlpllerS s0.000
11 9151997 235 F7.83333 and
12 | 10151997 23.5086758 7. 83623 . -
13 | 114151997 18.5 6.16667 Adjustments g 150091
14 | 12/15/1997 19.5 5.5
15 11519957 19 3 R AREE5 Are Clearly =2
Documented » [®I[~ Transformer Input % Chart & Data Sheet & | - | > |
e [N | [ I [P | [ o
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Trending Application

PI - ProcessBook - [Alias Trender Black™]

_1=] x|
_15] x|

%Eile Edit Wiew Insert Tools Draw Arrange Window Help
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kA NDOT O 23 0%

Cr R [l
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Lessons Learned

— Completely Understand Data Structure And
Relationship Before Detailed Modeling
Begins

— Require I/T And End-User Involvement From
The Very Beginning

— Clearly Understand Solution Capabilities

— CIM Network Model Savings Are In Data
Reuse

— CIM Makes Programming Of Interfaces
Faster

— Training...training...training...
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Questions?
steve.lathrop@pacificorp.com

(801) 220-2310
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