1ISSION

Flow
Monitoring

Electric

Transm

g @>osiams
l ost.dD..wIn.ﬂ.gawh _
_a_ 3 a8l
An ] wggm
r 3 u&x £ (8%
.Jh..k D' -.&A _u_,,. -
AR T X ren. -amu, Be wnm o
’ ?(.ﬁ.a. ,_QBMK.. “v)o. -l “ &
pe i o ST 10 me 8 ex
‘J mo.tuwu. Q&A‘- O.MAA S = R
l“ %om h‘w' 25 o LS
® X 5 re - " =50
\MJLm v:%ﬂ v, [ »ﬁ«..’
> -3+ xaoo@.».. ..:& nmwual&xxv
vwi.uv.n.uu.. e I ‘G0 3O )k &
o :lto "
. By 1 W- LA
g e & 2 en v n!ltt
o 3E m-ﬂu n mﬁ rlld
ﬂgtn.w @/T' D No) u.
Pa @ 450 ES mﬂ ® a &
3 - lnl 2 O=3 m...h‘ﬂ ﬁ%.:.c x@. .rl’m.l'
& nrnu«m\ &.@”mundh .q_..«“mlu«..l & L
\®5 um” p B R gk al uanm_uﬁ-&m.l 3 ..ovv.u%
y = o A - | =
-u . m % .I\...f - -\m R @

Phil Knight (PG&E), Kevin Bellflower (PG&E),

Presented by

Mike Nettler (PG&E), Greg Dumas (DST Controls)
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Evolution
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Constant Maintenance

Equipment Out of Service:

OSlsoft. USERS CONFERENCE 2013

2012 approx. 23,000 equipment maintenance outages.
Average of 63 per day

Every scheduled outage requires an Engineering
study to determine if adjacent equipment is being
placed At Risk

System Dispatch routinely monitors 20 to 40 of these
outages per day for overloads

We already use >50 Tools/Programs
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Equipment “At Risk”

Constant Maintenance means that adjacent equipment is being placed
“At Risk” of Overload.
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Coordinating with CAISO

PG&E Flow |
Limit
Real-Time Verification loop
CAISO Flow

. . e Limit Archived
Engineering Verification | 7y
is 15 to 30 in Advance

In Progress

Day Ahead Flow Limit
Creation and Verification

Complete

Real-Time Verification
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Today’s Process

Spreadsheet Generic
Tesla-Tracy 115kV line & Ellis 115kV Tap sect Cleared TE 194628 9111 - i
Pre-Clearance Requirements - Flow Limit #1 N on A u d I b I €
0.65* Tesla-Tracy 115kV line (-> @ Tracy) 10
0.84 * Tesla-Shulte #2-115kV line (-> @ Tesla) -5 A I ar m S
Tesla-Shulte #1-115kV line (-> @ Tesla) -6 Limit ¢
Total -1 MW 178 =
Pre-Clearance Requirements - Flow Limit #2
0.59* Tesla-Tracy 115kV line (-> @ Tracy) 9 |
0.72 " Schulte-Lammers 115kV line {-> @ Schulte) 47 7320 (T'1 33)
Schulte-Manteca 115kV line (-> @ Schulte) 40 Limit Humboldt
— = 7430 (T-129)
.84 " Tesla-Shulte #2-115kV line (-» @I 5 _ 7230 (T'1 65)
Tesla-Shulte #1-115kV line (-> @ Tesla) -6 Limit 7410 (T-167)
‘ T-126
@Schue) 47 P6110
e)

pones Cuntt

PMU
7240 (T-154)
£

{ K —

Room for error

F‘.
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Additional Challenges

Static Limits for Dynamic Variables:
* Temperature

Weather

Time of Day

Or any other exceptional
condition Ly e

0.84 * Tesla-Shulte #2-115kV line (-> @ Tesla)
Tesla-Shulte #1-115kV line (-> @ Tesla)

Real Time Requirement - Flow Limit #2 )
0.72* Schulte-Lammers 115kV line (-> @ Schuite)
Schulte-Manteca 115kV line (-> @ Schulte)

More room for Error
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Opportunity for Change

The Must haves:
«  Dynamic

«  Trend

* Audible Alarm
- Standardized
- Repeatable

- Easy to Use and Teach

OSisoft. USERS CONFERENCE 2013 ® @OSIsoftUC | #UC2013 8]


http://coastalcare.org/2011/03/calls-heat-up-for-reviews-of-california-coastal-nuclear-plants/

Reality Check-Who is this Tool for?

Real Time Operations

Real Time Tool:
Were building as many as 16 per night
ProcessBook has repeatability [imitations when building displays
This is one of many tasks performed Daily

Dispatchers are NOT Display Builders
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The Solution — Pl Flow Limit Tool

Name Total Umt  Unts .
m E . m 199675 Verified T™ Rio Oso 230 kV RioOso CB
194665 197468 197932 197956 18 - j B .......-
01212 ® Unverified © Verified ®# Active ® Returned |Weather Location: RIO OSO Temp:
The data r

I:l ‘:Hj TN 3 | Real Time Monitoring
195855 199340 130002 130003 190004 ———————————

E Real Time Flow Limit #1 01/21/2013 - 01/23/2013

10005 180010 180015 180020 18002 180025 — 0.0760" Colgate-Rio Oso > @RIO0SO 114
* Table Mountain-Rio Oso > @ RIO 0S0O
* Olivehurst Bank 2 > @ OLIVEHURST
" Rlo Oso 230116 Bank #1 > @ RIO 0SO
* Rlo Oso 23015 Bank #2 > @ RIO 0SO
0400 * Poe-Rio Oso 230kV line > @ RIO 0S0O
) * Cresta-Rio Oso 230kV line > @ RIO 0S0O
180021 180022 190025 190026 180025 F16/16 10:01 * Pease-Rio Oso 230kV line > @ RIO 0SO
* Olivehurst Bank #1 > @ OLIVEHURST

180015 130016 190017 190013 190019 190020

Flow Limit Tool

Output via

Cpen/New | Copy

Limit Screen

Alarm Annunciator



Flow Limit Tool Limits:

Type, Actual Flow Total, Limit

Flow Limit Information:

* Area of Control
N Resources Type Flow Limit information Oo. Procedare [~ lens
SUC Number: 139675 Satus Venhed Add Lt
* Voltage P o T L o i Lt 73 ol o1
H SWCID: T™M-20 12-1291 ;::FMLM;J M4 '.35 Mv:‘
(Information updates e oo Tre-Fon Lt 5 0w |
Daily from Outage \Emw I'SW" E - e e -Flow Lot 2 % vy | IR
Resowca: | Fo Oso :
Database) .
Equpment: | = Ose CB 232
- Outage Type el R -
« Date >3 P P 25003 [53)| Onahusoh2
o il Sk P e 0113 Bk 2 3
* Weather Station info i S e 73
(AF Tables) Wesber S, [FERER S ] | [ oo W i3
Limit Components:
* Last updated bv: > Last updisted ot 32712012 820 AM by o287 4
P y | | | (% Tag Real-time value

(Time and User ID for

version ContrOI) Copy {Rapid outage reproduction)
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Limit Screen

Standard Display:
Real Time Line flows
Trend with Proximity to alarm

Staggered Alarm points (Staged at
85%,95% & 100%)

Mitigation info button

199675 Verified ™™ Rio Oso 230 kV Rio Oso CB

® Unverified © Verified ® Active ® Returned |Weather Location: RIO OSSO Temp:
| Real Time Monitoring

Real Time Flow Limit #1 01/21/2013 - 01/23/2013

0" Colgate-Rio Oso > @RIOOSO 114
* Table Mountain-Rio Oso > @RIO0SO 101
* Olivehurst Bank #2 > @ OLIVEHURST &0
" Rlo Oso 230116 Bank #1 > @ RIO 0SO 2.3
* Rio Oso 230115 Bank #2 > @ RIO 0SO

0" Poe-Rio Oso 230kV line > @ RIO 0SO

resta-Ric Oso 230kV line > @ RIO 0S0O
* Pease-Rio Oso 230kV line > @ RIO OSO
* Olivehurst Bank #1 > @ OLIVEHURST

12



Alarm Annunciator

Standard Display:
* Real Time percentage to alarm

- Staggered Color Coded Alarm
points (Staged at 85%,95% &
100%)

« Audible
* Linked to Limit Screen

* Provides Rapid Situational
Awareness

OSisoft. USERS CONFERENCE 2013

dd‘"n
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199340 19000 190002 190003 190004

I

190005 190010 190015 190020 190024 190025

] ]

130015 130016 130017 180018 130019 130020

I I

190021 130022 180023 190024 130025 F10/16 10:01
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From Pl AF to Pl Screen
® \\DHUDNPINAElectricOpsClearance - Pl System Explorer

File Edt Wiew Go Tools Help

ﬁDatahase % Quey Date ~ @ GEack J H,J Checkln ¥} v ﬁﬁefresh E|10W Limit #1

* Pease Rio Oso 115kV line (= @ Rio Oso)
\ * Table Mountain - Vaca 500kV line (> @ Table Mountain)
Elemerts SLIC # * Palermo - Nicolaus 115kV line (> @ Palermo)
B3 @ Calcultons Control Center, Line,.....
B ET Clearance
G _MVN_

------ Limit

[ (3 164685 _ _

...... G 131812 Maximum, Adjustments
B (194622

Resource
Line, Pl Point

----- %3 194899

/ 50 M WMitigatio
45 1 o . o
00 900 ar

El ﬂ Lil'ﬂit 10:00 ¥ 1300 14:00 1500
H @ =] —

- % & El Percent 0197000012

- (@ RS2 0 Qualiy Tan Mame iz not specif
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Building the Screen

Add-in to ProcessBook

W Flow Limit Selection

SuC Stats ™ Outage Stat Descrption SUC Sebction v 13401322223

I | il |

FlowLimiSiate | DutageStan
128/200

Dasonplion | &

Urnonshad SAN MATED San Maec

SAN MATED San Matec

Urvreshed
Urrveeded
193153 Yertbead
19320¢ Urreelind DUON Preasard Grovs
193265 Urreesbied FULTON Fulton #1
193340 Uryyeekind ATTSSURG SW MoragaOsklard 13
19543% Yerttad TABLE MTN Pabeinx =
195464 Urrreelied 5 BANDS Merced Fals Exchegua

Ureeednd

) DISP Heds

Gregg #1-220KV ins

200018 Urrenedind ATTSBURG SW Mcraga Claemort #1
20057 Urivuelnd SAN MATED H-Y #11 Cabie
208 Urernsiad SAN MATED Coolsy Landng-Starford | P
=
Generate Display -

199675 TM Rio Oso 230 kV Rio Oso CB

® Unverified © Verified # Active ® Returned |Weather Location: RIO OSO Temp:

Real Time Flow Limit #1 01/21/2013 - 01/23/2013

* Colgate-Rio Oso > @RIOOSO 114

* Table Mountain-Rio Oso > @ RIO 0S0O 0
* Olivehurst Bank #2 > @ OLIVEHURST

" Rlo Os0 230116 Bank #1 > @ RIO 0SO

* Rio Oso 230/ 15 Bank #2 > @ RIO 0SO

* Poe-Rio Oso 230kV line > @ RIO 0S0O

* Cresta-Rio Oso 230kV line > @ RIO 0SO

* Pease-Rio Oso 230kV line > @ RIO OSO

* Olivehurst Bank #1 > @ OLIVEHURST

LS L



Adding Weather data

Real tlme Weather delivered immediately to dispatchers

=lox}]

Name Weather City |
l | Buttonwillow —
SISQU ORCUTT N =
TESLA LIVERMORE N
MARTIN DALY CITY =
OROLM DOS PALOS
SEMIT WASCO
NOKMT SN e) 3 P! ProcessBook - [Weather Fraln308570.PDI]
RIOSO RIO GSO

L ¥ Afgoe
ARCO LOST HILL: 80 Edt Vew koot Todk D NG
HENRI AVENAL ' 3 © BE L) R 03 B f?ae', 'l ol K # »
BENTN REDDING 10H = = ¥ 84 &
CYTNO LIVERMOR - NS0 CED LA XB Z=g
SOLED SOLEDAD LIRS Tl =
RDMTN BIG BEND | A \ = — — o 3

=

Real Time Monitoring |

Real Time Flow Limit #1 COWR Pumping Limit
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Lets see how we did - Results

i
&

Draw & I
Th e M u St h aves: 5 < Flow Limit Information 8 Pessae [ Limits
3 D i SUC Numbar. 193675 Status Venhed I !
. | | Cortrol Center: | TABLE MTN -_-~-~;k~v: :1""‘
- Dynamic [—| [ j\{ i
JE— Bree: North Shate sl Time - Flow L 15
FaciityFies Type STA ON
- Trend nmm—ﬁ\ =
v [
. qupmant F’:?)EE?__-
 Audible Alarm e
. i okl
- Standardized o B
Test Program: [~ P
whwefie [ L Cresta-Roo Omo 23KV e
- Repeatable i S | <
- Easy to Use and Teach
updsted st 32712011 820 AM by p287

e | | o | e |
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Benefits: Enhanced Situational Awareness

Trends Efficiency
*  Visual Proximity to Limit *  Reduced Set-up time
* Rapid Situational Assessment *  Lower Training Time
Alarming Financial
* Audible *  Accurate implementation of actual limits
«  Staged 85%,95% & 100% «  Customer Power Outages are Expensive
*  Color Coded Security
Weather «  Plis a stable platform (few glitches)
* Real-Time Temperature «  Equipment ‘At Risk’is more secure
*  Wind measurements *  Customer Power Outages
Data Quality Safety
«  Displays EMS quality (Good, Suspect, «  Crews working on equipment

Replaced or Estimated) - Equipment itself
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=5 o

L L LB " o I =Y
‘l. /J"l; v g 3 i B = -J
Yot 2a W ¥

Contact:

Mike Nettler mnv2@poge.com

Kevin Bellflower krbg@pge.com

Greg Dumas gdumas@dstcontrols.com

Lonnie Bowling |bowling@dstcontrols.com

-

Chris Georgen Justin Bagley Ron Olson
Joe Reyes Sri Mullapadi ~ Phil Knight

Steve Auradou Kevin Shaffer  Tahir Paroo
Brought to you by

4m
d @ OS|SO“.

Ivan Goodwin  Kevin Cross
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