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Sempra Utilities OpEx 20/20

AN

* In 2006, a team of employees developed a roadmap to prepare company for future
success. The plan includes a renovation of the systems that support our operations.
These initiative were named:

OpEx20|zo

..... A Clear Vision for Continuing Operational Excellence

* The program’s technology and process improvements will enable our utilities to
continue to deliver our commitment of Operational Excellence.

* 20/20 symbolizes a clear, sharp vision guiding our efforts.
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OpEx 20/20: Smart Grid Progra

Smart Grid
Program

1

Condition Based Outage Management System /
. Distribution Management System
Maintenance (CBM) (OMS/DMS)
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Use technology (HW/SW) to measure the condition and performance

of equipment to make better maintenance decisions

CBM

Diagnostics detect potential problems before they occur
eOptimizing equipment utilization based on predictive history, etc.
eEquipment can be repaired before failure

Sensors will provide diagnostic information to facilitate capacity and
reliability maintenance.

Start 2008, Go-live 2008
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CBM Business Case

e What does CBM do for SDG&E?

— Improve asset utilization
* Provide actionable data to support decisions
* Allows capital expenditures to be deferred
— Shift from time-based to Condition Based Maintenance should reduce overall
maintenance activity
* Proactive “As-Needed” maintenance (less time based)

— Improve efficiency of maintenance activities

* Reduction in time required to complete maintenance on equipment through better
knowledge of equipment condition

e Reduction in unplanned maintenance work
e Reduction in cost to collect condition data by manual means
e Reduction of field equipment inspections
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Project Scope: Phase 1

Implement CBM for two substations by
October 2008

— Implement sensors and data collection at 2 substations
(1 Distribution & 1 Transmission)

e Distribution Substation
— 2 transformers
* Transmission Substation
— 3 transformers
— 24 gas breakers
— Implement back office data collection infrastructure,
notification mechanisms and initial data analytics
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o] N e’ e



Project Scope: Phase 2

* Implement CBM for remaining 123 substations

— 102 Distribution Substations over 7 years
e 226 Distribution Transformers
* 194 Gas Circuit Breakers

— 21 Transmission Substations over 5 years
* 49 Transmission Transformers
e 26 Distribution Transformers
e 185 Gas Circuit Breakers

* Integrate with enterprise systems and
evolve/refine analytics

OSlsoft. 20009 vsers conrerence
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CBM Implementation Phase 1 Time

Project
Checkpoints

Requirements
Development

Solution Selection

Design Processes

Design Processes
Build Phase
Testing

Training and Rollout

OSlsoft.

T\

January February March April May June July August |  Sept. Oct. Nov. Dec.
@ @ @ L @

Kick Off Solution Design Construct User
Develop High-Level Recommendation Sign-off Build Sign-off Acceptance
Requirements Sign-off

Develop
Detailed
Processe
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Design Phase >

Build Phase

)

Testing and User >

Acceptance

User Training - péhase >




System Requirements

System Features

—  Technical Requirements

*  Product Flexibility, Scalability and Manageability
— Functional Requirements

* How the product meets the needs of our business
—  Strategic Plans

e Roadmap for the future
— Implementation Plan

e Capability to meet the schedule and project plan
—  Support Supplied

e Support structure and availability
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CBM Vision Diagram

T \/'

Intelligont
Electrical Devices
Localized processing

Breakers

ntelligont
Eloctrical Deviceos
Localized processing

@

Engineer & Construct all

(No procurement)

OSlsoft.

Substation

©)

— X -
Communication
from Monitors to COM
Gatoway
e

selected substation components

CBM Gateway polls IED's,
conducts localized analytical
requireaments and stores
historical data for further use.

Required Communication
Protocols between IED's
and the Control House
CBM Gateway:

1) MODBUS
2) DNP3.0

Physical pathways between
1ED’s and the Control House
CBM Gatoway (possible
methods)

1) Wireless with 256b Encryption
2) RS485

3J) BPL with 256b Encryption

4) CATS Ethemet

5) Fiber

Substation Control House

D ey . [

MODBUS
DNP cem TCPaP
Gatoway
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Backhaul

This could include:

|e Network routers and firewalls in

Substations and the Data Center
- Substation WAN circuits
Data Conter WAN circuits
- Intrusion Detection/Prevention

| Possible WAN communication
| methods:

86K or T1 dedicated circuit
Fractional T1 Frame Relay
Broadband wireless

Fiber optic

WAN
communications

Data transmitted o
enterprise level gateway
by time trigger or
excoption basis

Back Office

%

CBM Analytics

CE

CBM Sewer

—

;O@

Enterprise Lovel Gatow-y
-
SDGr

=)
A @" Sempra Energy utility”




What does CBM monitor on
Distribution Transformers?

Detect Failed Control Contactor for Cooling
Fans/Pumps

Collect Data on Run Hours for Fans/Pumps

OSISO-H: USERS CONFERENCE
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Oil Temperature
» Top QOil
» Bottom Oil
Winding Hot Spot Temperature (Calculated)
LV Load Current
Ambient Temperature
Eight gas DGA
Cooling System Manager / Monitor
HV Bushing Power Factor
LV Bushing Power Factor
LTC Position Indication & Operations Counter
LTC Motor Energy
Conservator Integrity

Provide Break-Out of Miscellaneous Bank
Alarms




What does CBM monitor on

Distribution Transformers?

e Qil Temperature
e Top Qil
» LTC
» Main Tank / LTC Differential
e Winding Hot Spot Temperature (Calculated)
e LV Load Current
e Ambient Temperature
e Hydrogen / Moisture Monitor
e Cooling System Manager / Monitor
e LTC Position Indication & Operations Counter
e LTC Motor Energy Monitor
e HV Bushing Power Factor Monitor
e On-line Main Tank 3 gas DGA

e Detect Failed Control Contactor for Cooling e On-line LTC Tank DGA Monitor
Fans/Pumps e |TC Vacuum bottle integrity
e Collect Data on Run Hours for Fans/Pumps e Nitrogen Pressure

OSISOft ﬂgﬁ%ﬁ'ﬁmUSERs CONFERENCE
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What does CBM monitor on
Transmission Gas Breakers? N\ \

[ .c/ I;"1
fi e Gas Pressure / Density
' e Ambient Temperature

e Air Compressor / Hydraulic
Motor Hour Meter (optional-
not in use)
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. : 2
What is a Substation Gateway: | av, BN

* Controls and monitors communication from multiple Sensors and
Intelligent electronic devices over multiple protocols

— Uses dead banding to minimize bandwidth requirements
 Manage, maintain and configure your substation equipment remotely
e Upgrade Substations without Having to Replace RTUs

— Integrate existing and legacy RTUs, IEDs, PLCs, as well as multiple control centers

— Add new network technologies and protocols without sacrificing data or legacy
devices

* Prepare for NERC CIP compliance with the Gateway’s security features
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What is an Enterprise Gateway? av. At

— Controls and monitors communication from multiple substation gateways —
similar to a SCADA approach

— Centralizes Security

* Active Directory Authentication for all 125 substation
gateways

* Encryption with the substation gateway
— Remotely manages firmware/configuration to |IEDs or gateways
— Maps the data points/tags automatically to the Pl System
— Interfaces with the Pl System

OSlsoft. 20009 vsers conrerence
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* Collects and stores time-series data

 Controls communication from Enterprise Gateway to Pl

* Provides Analytics (ACE) and Visualizations (WebParts)

* Visualizes graphing, trending and analytics

* Maps data points automatically from Enterprise Gateway
* Integrates with T&D Operations Pl System

 |ntegrates with Legacy applications (Phase 2)

* Sends Pl Notifications and Acknowledgement

 Serves as a CBM Model server
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How Pl Is Used for a CIM Model Se

L .l

e Utilize Pl capability to create a structure (model) for Pl
tags and

— Module Database
— Analysis Framework

 The structure allows tag data to be put into a meaningful
context

 |n Phase 1, the model is quite simple - a subset of the IEC
61970 Common Information Model

* Phase 2 includes a more complete model to allow CBM
data to be accessed within a variety of contexts

OSISOf't® nnnn USERS CONFERENCE
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SDG&E CBM CIM Asset Model

IE N\ h
£l substation

[£g maintenanceStatusTag - String

0..1
+ memberOf_substation

E] transformerType2 + contains_voltagelevel
3 5=
+ memberOf_voltagelevel

\ o =] voltagelLevel
| —<

E ransformerType1 ~ £ transformer —

+ memberOf_voltagel evel

=

1 + contains_transformer

+ memberOf_transformerType

+ memberOf_transformerType1] + memberOf_transformerType1
+ contains_xfrThermal

1memberOf_transfo rmerlTypel

+ contains_xfrLTC
0. 1 — S —— + gontains_breaker

H xfrLTC

El breaker

+ contains_xfrl?us ng AN
] xfrBushing
= SF6GasBreaker
N

=l asset

=

contains_asset
+ memberOf_assetCollection
=

] assetCollection




CBM Modeling (PI MDB)

A

* Once the model is loaded into PI, users access tags using a hierarchical tree
based on the model

SDGE
|—a System
|——3 OSIPI

— Enterprise Gateway Status

Properties Checklist
— Substation Gateway

Substation Name

L - Substation Abbreviation
=4 = 2 4 Voltage Class=Trans or Dist
——» Reports Open Alarm Report CB Type = gas/oil air/vacuum
L Alarm Acknowledgement Report CB Tieline = TL
Weekly Alarm tag increase report
Weekly Alarm tag decrease report If no information assigned to a navigation branch,
& Substation no navigation branch is displayed
S R TR
l—bTransformer
Distribution
Non-LTC Transformer
Ground Bank Transformer
LTC Transformer
|—— K . =» Transformer Overview

Diagnostic =» Transformer Diagnostic
Predictive Analysis S>What-if
LTC > LTC Overview
Bushing ->» Bushing Health Status
Thermal - Cooling

'—b ircuit Breaker DGA > DGA Summary

Voltage Level
Circuit Breaker Type
Tieline m—————— =» Gas Circuit Breaker Summary

OSISOf-t USERS CONFERENCE
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CBM Modeling (Pl AF)

&% CEM - PI System Explorer

FEile Edit Wisw [=a] Help

'ﬁDatabase = Query Date - o Back H( Check In %2 lﬁ L Mews Element - 4~ Search -
&% Elements CEhR Group by: [ Category [T Template
= SISCO Managed Models P o)

4 Layers
SOGE_CER IEl MHame < D escription Category Type T emplate I
i Lapers = SISCO Managed Mo... Mone SISCO Model Template
=l (& Clasz\iew
& breakerbssets <@ SDGE_CEM Created from Fi... M ore SDEE_CEM
[ breakerTypes Mane
bu=hi
g Cgidg'fstem [ breskerfssets SDGE_CEM:5... Hone SDGE_CEM:breakerfssets
DG [F breakerType SDGEE_CEBM:S...  Hone SDGE_CEM:breakerType
g E;Stc’ib“‘ic‘”“a”smi“ic‘” 5 bushing SDGE_CEM:S... | Mone SDGE_CEM:bushing
1 LTCTransformer [ CBMMSystem SDGE_CEM:5... Hone SDGE_CEM:CEMSystem
(1 predictivesnalpsiz = DG SDGE_CBM:5... Hone SDGE_CEM:DGA
g 'Se'fggasereaker 9 distributionT ram... SDGE_CEM: S... [More SDGE_CEM: distribution T ransmmission
& Substation & LTC SDGE_CEM: S... |Mone SDGE_CEM:LTC
= =vstemBeports [ LTCTransformer SDGE_CEM:5...  Mone SDGE_CEM:LTCTransformer
k S tat
& spstemStatus F predictivefnalysis SDGE_CEM:5... Hone SDGE_CEM: predictivedinalysis
[ thermal
[ transformerfzsets = report SDGEE_CEM:S... | Mone SDGE_CBER:report
@ transformerT vpe 7 SFEGasBreaker SDGE_CEM:S... | Mone SDGE_CEM:SFEG asBreaker
(= woltagelewvel . .
______ B9 Instancesfisw [ Substation SDGE_CEM:5... Hone SDGE_CEM:Substation
£ =wstermmBReports SDGE_CBM: 5.  MHorne SDGE_CBM:suztermnB eports
[ swstemStatus SDGE_CEM:5... MHone SDGE_CBM:spstermStatus
= thermal SDGRE_CEM:5...  Hone SDGE_CEM:thermal
F transformerfssets SDGE_CEM:5...  Mone SDGE_CEM:transformertssets
—+= Transfers
[ transformerType SDGE_CEM:5... Hone SDGE_CBEM:transformerT ype
;:: Library
£ woltageLewvel SDGEE_CEM:S5... | Mone SDGEE_CEM:voltagelevel

== LI E e = S Ihstancehfisw Mone

6@ MyPI
=¥ Motifications

48 Ccontacks

ClassWiew Modified: 10/258/2008 3:09:05 PM. Yersion: 10101970 12:00:00 AR, Rewvision 1

;:Estartl | =& &

|| 55 ceM - PI System Expl...




Benefits of the Model-Driven Apprg

TS )\

e Creates an open environment for CBM application
development

— Users can easily develop custom applications
* Model enables the creation of navigation trees

— Navigate to data instead needing to remember the tag names
e Builds a model-aware application development

— Pl Based CBM applications can focus on specific problem
areas such as a particular asset type or operating history
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Pl Notifications

=% CEMM - PI Systenn Explorer
Eil= Tools e G0 Help

@ Database B ouery Date - @@ Back (0 |H, checkIn 2} « [ Apply Templakte

O werview Content I Subszcriptions I Hiztary I

-I Target: IH\.&.F'-CEIMINT-S D1“CBR“SISCO Managed ModelzSSDGE_CEM“ClassviewsS\LTCASH B0 L Select & Target. .. I

— Condti
S¥_BEG0_Main Tank Buchholz Relay_alarmLeveld Snetiens

Sx_BEED_Main Tank COPS kMembrane Failure__Alarmble

Sr_BEED_Freszsure Relief Device FMain T ank_dAlarmblew S S S —
Sx_BKEO_THER_&larmLevelZ Bule: |_ Configurstion | Time True | Result... | Priority |

S_BKEO_THER_Alarmbeswveld Comparizon LTC.LTC_GROUFP_&lkd =4 [} Alarm 4 Hormal

Sx_BKEO_Top Oil Gauges High Temp 1_AlarmLewel2
Sx_BEBO_Top_OilTemp_dalarmlLewel3

Sx=_BEEBD Top Ol Temp_Alarmblewveld

Sx_BEED WWinding Gauge High Temp 1_alarmLewvel=
Sx=_BEFO_BUSH_Alarmblewel2
S=_BEFO_BUSH_Alarmbewveld

Sr_BEFO_Calculated “w/inding Hot Spot_dlarmlewel3
S BE.70_Calculated “wfinding Hot Spot_AlarmbLeweld
SrE_BEFO_DGA_Alarmblewel3
Sx_BEFO_DGA_Alarmleweld

S=_BE7FO_DGA_CormmF ail_alarmlewel2
Sx_BEFO_DFR_CommFail_AlarmbLewel2

Sx_BEFO_Low Oil Main Tank_alarmbewel2
SH=_BEFO_LTC AlarmlbLewel3

Sx_BEFO_LTC Alarmbeweld

Sr_BEFO_kain Tank Buchholz Relay_Alarmleveld
Sx_BEFO_Main Tank COPS kMembrane Failure__Alarmble
Sr_BEFO_Prezsure Relief Device b ain Tank_AIarmli\ill
4| | >

7% mew Condition -« < F

BEBBEEBEEEEEEEEEBEEREEEE

7 Elements

—++ Transfers Time Ruls: INaturaI LI I

4 Library Options

e Linit of Measure I+ Motify only on change in status

G MyPI Resend Interval: IU ISeconds LI
Mon Repetition lnterval: ID ISechdS LI

48 Contacts

i seart| | (B & || 55 cBM - PI System Expl...



CBM PI Email Notifications vy, D

From: o opex2020cbm @semprautiliies.com Sent: Wed 172172002 11:57 AM
To: CBM-XfmrLv4 Ack
2=

Subject: SX_BK71_THER_AlarmLeveld

Name: SX BK71 THER Alarml eveld

Description: || 221« 71 Thermal Alarm Level 4

Server: AP-CBMINT-PO1

Database: CBM2

Start Time: 1/21/2009 11:56:24 AN Pacific Standard Time (GMT-08:00:00)

Trigger Time: 1/21/2009 11:56:24 AN Pacific Standard Time (GMT-08:00:00)

Target: AP-CBMINT-PO1.CBM2 SISCO Managed Models'SDGE_CBM ClassView'thermal'SX 71 Thermal
Value: Alarm 4

Priority: Normal

nk:
SX -BK71 - Thermal

Actions:
Acknowledge
Acknowledge with comment

OSISOft USERS CONFERENCE
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Pl ACE

%PI-ACE Manager
Server Executable Module Context Tag Help

Exe|sal 1>z »(=] 2]

aP-CEMPI-S01 MName | Status”value | Since | Schedule | Output Tags |

% AlarmSummarylpdate Current Status On 221342009 10:24:30 Ak

& E1000_alarmBolllpdndM otification Scheduler Location AP-CBMINT ...

b PiPostProcessor Scheduler Owner SYSTEM

# PiPreProcessor Scheduler Yersion 2=

Context Summary

E-Piwieckibbrocessor AP-CEMPI-S01%\A&larmSummar...  (n 2/13/2009 10:24:38 AM Clock (600, 0) 0
AP-CBMPI-SO1%E1000_Alarm... Un 2726720039 10:28:12 Ak Clock [120. O) o
AP-CBMPI-SO1%\PiPostProces... [Un 21372009 10:24:38 &AM Clock [300. O] o
AP-CBMPI-SO1%PiPreProcess... [in 21372009 10:24:38 A0 Clock [300. O] [n]
AP-CBMPI-SO15PirafeekivPro. .. On 271372009 10:24:39 &M Clock [600. O] n]

* Background ACE Jobs

— Alarm Tags Generation
— Transformer Oil Analysis
— Alarm Summary

— Alarm Increase Reports
— Alarm Decrease Reports

OSISOft USERS CONFERENCE
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CBM Future Integration

v »

5=
ﬂ"‘f m:#:... CBM TO-BE SYSTEM CONTEXT & DATA FLOW

Enterpnse Servu:e Sus

Sutistaton
it 3 ( CBM Sub Station Data Gateway )
on L
GatewayRTU !
f [xfnv Sensa'] [Brh Sensor ] [54'":1 De'woeJ
e
Systermrs Color Cading & Najor Funchonal Areas LEGEND Glossary
—TTT B |
- -|—P  magtime comman cation
CEM Applications -
- - LU 62 Comnection
Devices & Aralytics
B e s e - FTP Batch Frocse s
Reporsng - Jaid Comminicstion

- Response & Restoration e D SHAMP Commun ation




AN

Pl Implementation Examples
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Transformer Overview

& - 1x) Favorites &%) |
Address [&] http:/fws-cbrmweb-501:44319/Shar ed*2000cuments/ Transfarmer Over

@Scmpra Encrgy” Electric Substation Condition Based Maintenance [ This Site: Electric Substation C_= | »

Site Actions ~

Reports | Tools Documentation  Contacts

Electric Substation Condition Based Maintenance > Reports > TransformerOverview

it Transformer Overview

@ Report Time Range

Start Time [+.5g W End Time [+ | Applyl !!l 4| Ll

@ substation Navigation - @ Transformer - @ Alarms -
=} @ Distributech - MVA Rating | =

. @ Substation 1 (S1) MVAR 1364717020 22 I I S L

Descriptor Time value

g-e iransformers (S1) HIGH OIL MAIN TANK ALARM 2/5/2009 $:04:00 PM 1

& @ Distribution (S1) NOT APPLICABLE 12/3/2008 9:18:30 AM --

. ® LTC Transformes WINDING GAUGE HIGH TEMP1 ALARM 2/5/2009 5:04:00 PM 1

@ e BK-30 NOT APPLICABLE 12/3/2008 9:18:30 AM -

T o BK 31 TOP OIL GAUGE1 NOTIFICATION STATE 2/5/2009 5:04:01 PM 1

= e a2 vt Showing 1 to S of 16

i — T

@ Transfomer Trends

A=t

13172000 5:05:40 PM 5 Day(s) 2/5/2009 50540 PM

©  CALCULATED WANDING HOT SPOT TEME
@ AMBIENT TEMP

=l Transformer Data - -
Open - | Update - | 3 Find ‘ R o e |
Transformer Overview Eng

Time value Units

LV phase A current 0S5-Feb-09 14:05:32 669.0 Amps

LV phase B current 0S5-Feb-09 14:02:16 656.0 Amps

LV phase C current 0S-Feb-09 14:04:52 699.0 Amps

Ambient temperature 21.5 Deg C

Calculated top oil temp s8.5 Deg C

Oil temperature for main tank 26.9 Deg C

Oil temperature for LTC tank 04-Feb-09 19:53:41 24.9 Deg C

Condition code for main tank 0S-Feb-09 14:05:34 o

Diagnosis text for main tank 05-Feb-09 14:05:34 o

Condition code for LTC tank 05-Feb-09 14:05:34 o

T S tocatintranet

S_']Done > anet
distart| | (3 & |[&7 rReports - Transforme... @G s0sPm



Bushings

TransformerBushings - Microsoft Internet Explorer
Favorites  Jools  Help
)] Search

A

Zh Reports
Eile  Edit  View
) Back ~ ) - Favorites £ | -t

B a2z = U~

Distributech

st

%201 %20(5 1 )\Transformers%20(5 1 \Distribution 205 I \L > | Go | Links >

Address [] http:/fws-cbrmweb-501:44319/Shar ed%2000cuments/ Transformer Bushings . aspx?RE TreeView_SelectedNode T ag=11ap-cbmpi-501imdl: SOGE_CBM_DistriInst

< ation Condition od Mainten.

(é)scmpm Encrgy”

Reports
Electric Substation Condition Based Maintenance > Reports > TransformerBushings

Electric Substation Condition Based Maintenance

Tools  Documentation  Contacts

Lt Transformer Bushings

@ RtTimeRange

Start Time [+.5g n0)| Apply |

End Time [«

]

@ substation Navigation @ Transformer Bushings @ Alarms
stributech
Substation 1 (S1)

. @ Transformers (S1)

=3
Descriptor

NOT APPLICABLE

HV BUSHING CURRENT IMBALANCE
NOT APPLICABLE

HV BUSHING 1 POWER FACTOR

HV BUSHING 1 CAPACITANCE

@ Distribution (S1)
L, @ LTC Transformers (S1 D

30 Bushing
< 30 DGA

[Thi= Site: Electric Substation C1_= |

o] «l »]

5= = =l =

Time Value
12/3/2008 9:18:30 AM -
12/3/2008 8:27:15 AM Shutdown

12/3/2008 9:18:30 AM --
2/5/2009 S:06:00 PM 1
2/5/2009 5:06:00 PM 1

Showing 1 to 5 of 15

<30 LTC @ Status -
30 Predictive £
Descriptor Time value
ZSCIbena) ALARM ON CURRENT IMBALANCE MAGNITUDE HV 2/5/2009 2:52:21 PM  Normal
- NOT APPLICABLE 12/3/2008 9:18:30 AM --
a1 2EEs _"_l NOT APPLICABLE 12/3/2008 9:18:30 AM --
Hl Excel Web Access - Bushing Report -
Open = | Update - | 3 Find i P . e D |
Bushing Data Eng
Time value Units
HV bushing 1 capacitance 0S-Feb-09 14:52:21 o PF
HV bushing 1 power factor 0S-Feb-09 o Yo
HV bushing 2 capacitance 0S-Feb-09 o pF
HV bushing 2 power factor 0S-Feb-09 o Yo
HV bushing 3 capacitance 0S-Feb-09 o PF
HV bushing 3 power factor 0S5-Feb-09 o o
HV bushing 3 current imbalance 0S-Feb-09 1. o o
HV bushing vector imbalance 0S-Feb-09 o Deg
HV bushing vector temp dep 0S-Feb-09 o Yo
LV bushing 1 capacitance 0S5-Feb-09 .- pF
LV bushing 1 power factor 0S-Feb-09 17:07:07 == o
LV bushing 2 capacitance 05-Feb-09 17:0 = pF
LV bushing 2 power factor 0S-Feb-09 17:0 - o
LV bushing 3 capacitance 05-Feb-09 17:0 - pF
LV bushing 3 power factor 0S-Feb-09 17:0 == Yo
LV bushing vector imbalance 05-Feb-09 17:07:07 .- Deg _l
& Done T T T S tocalintranet

I!Jsz.n| | (2 &

|| &7 reports - Transforme...

@AW s:07pm



Dissolved Gas Analysis

Zh Reports - DissolvedGasAnalysis - Microsoft Internet Explorer

Tag=\lap-cbmpi-s01imdl: SOGE _CBM_Distr\Ir

Electric Substation Conditic

Q)Scmpra Encrgy” Electric Substation Condition Based Maintenance [Thi= Site: Electric Substation € =] 12]

Reports | Tools Documentation Contacts

Electric Substation Condition Based Maintenance > Reports > DissolvedGasAnalysis

iiu Dissolved Gas Analysis

@ Report Time Range -

Start Time [S05g W EndTime [« =] Apply I ‘al 4' L]

@ substation Navigation - @ DGA - @ Alarms -
Siburach = e Descriptor Time value
Substation 1 (S1) ——== P = DGA CONDITION CODE FOR SOURCE A 2/5/2009 $:08:00 PM 1
e Transformers (S1) ° DGA CONDITION CODE FOR SOURCE B 2/5/2009 8:00 PM
@ Distribution (S1) NOT APPLICABLE 12/3/2008 9:18:30 AM -
= @ LTC Transformers (S1 Dis
& @ BK 30 ° @ Main Tank Gas Concentrations
@ BK 30 Bushing PS
° BK 30 DGA
@ BK 30 LTC
@ BK 30 Predictive Ar = =
@ BK 30 Thermal B Nommiovet | DGA ETHYLENE _CONY
. ® BK 31 =
T ——— ;l_'
173172009 5:08:49 PM 5 Day(n)
€ ETHYLENE CONG. FOR A
173172000 5:08:37 PM 5 Daviw)
® ETHYLENE CONC. FOR B
=l DGA Data -
T TR ——" v — Pem— — . |
&) Done | [& Local intranet

&start| | (3 & |[&7 Reports - Dissolvede... @AW s:08pm



LTC Overview

2R Reports - LTCOverview - Microsoft Internet Explorer

Favorites &) | [ o~ o W~ - -t

(é)scmpm Encrgy”

Reports
Electric Substation Condition Based Maintenance > Reports > LTCOverview

LTC Overview

Electric Substation Condition Based Maintenance

Tools  Documentation  Cantacts

@ Report Time Range

Start Time I

:ﬂ End Time Io

@ Substation Navigation -
ributech =

@ LTC Tap Position -

Substation 1 (S1)

@ Transformers (S1)

@ Distribution (S1)

£ ® LTC Transformers (S1 Dis
& e BK 30 I

BK 30 Bushing

BK 30 DGA

BK 30 LTC

BK 30 Predictive An

BK 30 Thermal

31

W AR W

LTC Positon

3 Lower

Ceosnooe

& ] Done
l!_ﬁstu-t| | (2 &

|| &) reports - LTCOvervie...

™

Apply |

@ Alarms

o] «l »]

Descriptor

NOT APPLICABLE

LTC HIGH TEMP ALARM

LTC TANK TEMPERATURE SENSOR FAIL ALARM
PRESSURE RELIEF DEVICE LTC ALARM
PRESSURE RELIEF DEVICE MAIN TANK

@ sensors
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Time value
12/3/2008 9:18:30 AM --
2/5/2009 S:08 1
1
1
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Showing 1 to S of 6

Descriptor Time value EngineeringUnits
DAYS SINCE LAST PASS-THROUGH 2/5/2009 0 Days
NEUTRAL 2:5S2:20 PM
LTC NOT PASSED-THROUGH 2/5/2009 Cry
NEUTRAL COUNTER ALARM 2:52:21 PM
Eiure pata =
| ©pen - | Update - | N Fand <
Number of Tap Operations —
Start End Total
Tap R 16 o o o
Tap R 1S o o o
Tap R 14 o o o
Tap R 13 o o o
Tap R 12 o o o
Tap R 11 o o o
Tap R 10 o o o
Tap R 9 o o o
Tap R & o o o
Tap R 7 3 o -3
Tap R 6 29 6 -23
Tap R S s7 1s -42
Tap R 4 89 20 -69
Tap R 3 123 30 -93
Tap R 2 194 68 -126 _l
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Thermal/Cooling

2R Reports - TransformerCoolingOverview - Microsoft Internet Explorer
|
) Favorites &) | = v U~ -
Address IQ] http:/fws-cbmweb-sm:«319!Shaed%zooocumnts/'rransfommcoolnrmOverv-ew.aspx>R:neevmw_sdo(mm:»dcroo-\\ao-:bmnt-sol\,mdl:soc-t_caM_oustr\xnszu—-cev-ew\pmnbmcch\swstwon%zol%20(51)\1’vmsfovmus%20(5!)\Dlsmb\morv%:;l Go Links >
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Electric Substation Condition Based Maintenance > Reports > TransformerCoolingOverview

Electric Substation Condition Based Maintenance [ This Site: Electric Substation

Documentation acts

ot Tranformer Cooling Overview

@ substation Navigation - @ Transformer Cooling - @ Alarms -
= @ Distributech -] =] =l = =
5 -® Substation 1 (S1) Descriptor Time value

= @ Transformers (S1)

12/3/2008 9:18:30

& ® Distribution (S1) B AM
12/3/2008 9:18:30

AM

@ LTC Transfor NOT APPLICABLE

" h: :: 30 Bus GROUP 1 COOLER CONTACTOR FAIL ALARM S ROOR S 0:00 1
@ BK 30 DG GROUP 2 COOLER CONTACTOR FAIL ALARM 2¢5/20098110500 1
: :: :2 :e DR SYSTEM FAILURE ALARM 220022110100 1
® BK-30:The_| MAIN TANK TOP OIL TEMPERATURE SENSOR FAIL A R O 1
@B-® BK 31 MAIN TANK BOTTOM OIL TEMPERATURE SENSOR FAIL 2/5/2009 $:10:00 1
—_. = o= __[_l ALARM PM
ORMCC COMMUNICATION FAILURE ALARM L425/2003. 4620100 1

NOT APPLICABLE 5;{3/2008 9:18:30

GROUP 1 FAN CURRENT HIGH gﬁ/ZUOQ 5:10:00 1

GROUP 1 FAN CURRENT LOW 243/ 20098110500 1

Showing 1 to 11 of 15

@ Status -
Descriptor Time value

NOT APPLICABLE 12/3/2008 9:18:30 AM -
GROUP 1 FANS ON 2/5/2009 2:52:21 PM on
GROUP 2 FANS ON 2/5/2009 2:52:21 PM on

NOT APPLICABLE 12/3/2008 9:18:30 AM -~

@ sensors

& ] Done
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|| &) reports - Transforme...

Descriptor Time Value EngineecringUnits
GROUP 2 FAN CURRENT 2/5/2009 2:52:20 PM 0 AMPS
GROUP 1 FAN CURRENT 2/5/2009 2:52:20 PM 0 AMPS

GROUP 1 RUN HOURS (FAN)
NOT APPLICABLE

2/5/2009 2:52:34 PM
12/3/2008 9:18:30 AM

47S Hours
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SF6 Gas Circuit Breakers

Zh Reports - TransmissionSF6GasCircuitBreakers - Microsoft Internet Explorer
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Address Iﬁ http: /fws-cbmweb-501:44319/Shared%2000cument sj TransmissionSF6GasCrcult Breakers, aspx?Rt TreeView_SelectedNode Tag=i\ap-cbmpi-s01\mdl: SOGE _CBM_DistriinstanceView\DistributechiSubst ation %202 % 20(S2)\Cir cuk % 20Breaker s % 20{S2)\ 1 :;I
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il Transmission SF6 Gas Circuit Breakers

@ Report Time Range

Start Time [+5g W End Time [+ ™ apply | o3| «| »]

@ substation Navigation - @ Transmission Circuit Break... ~ @ Alarms -
- Pistributacty = Descriptor Time value
§3-® Substation 1 (S1) SM6-0 COMMUNICATION FAILURE 1/25/2009 4:20:00 AM 1
= ® Substation 2 (S2) GCB GROUP ALARM 2/5/2009 5:12:27 PM 1
@ Circuit Breakers (S2) LOW GAS ALARM 1 2/5/2009 5:12:00 PM 1
£ @ 138 Voltage Level LOW GAS ALARM 2 2/5/2009 5:12:00 PM 1
T o Gos Breakars (1 TROUBLE ALARM 2/5/2009 5:12:00 PM 1
o Pas @ Sensors ¥
° 327
® 33T Descriptor Time Value EngineceringUnits
41 @ 230 Voltage Level SF6 GAS DENSITY A 102.86 Percent
@@ 69 Voltage Level 2/5/2009 Pounds Per Square Inch
. i X = SF6 GAS PRESSURE a7 BM 94.02 SR
- SF6 GAS TEMPERATURE 2/5/2009 7.03 Degrees (Centigrade)
4:47:21 PM 2 9 9
TEMPERATURE COMPENSATED 2/5/2009 o8.98 Pounds per Square Inch
PRESSURE 9:10:37 AM 7% Gauge
@ Breaker Temperature and Pressure
asBroske
nds Pee Square .
EF6GasBireaker SF8_GAS _TEM
Degrees (Centigrade)
o
173172009 5:12:46 PM 5 Day(s)
O  &F8 GAS PRESBURE
® 558 GAS TEMPERATURE
&] Done [T T [N tocaiintranet
&start| | (3 & || &7 rReports - Transmissi. LW sizem




summary 13

e SDG&E Real-Time CBM Project is the first-of-its-kind in the
industry — end-to-end from substation sensors to backoffice
analytics and visualization

* CBM moves SDG&E one step closer to meeting its objectives:
— Increase asset utilization

— Do the right maintenance, on the right piece of equipment,
and at the right time

— Leverage technology to make business processes more
efficient
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