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ketting a Grip on Connectivity

PSE&G uses automated mobile technology to enhance customer
data in outage management and service restoration.

By Robert Czyzewski, PSE&G

n January 2001, Public Service

Electric & GasCo. (PSE& G, New-

ark, New Jersey, U.S.) completed

the installation of a new outage

management system (OMS) and
geographic information system (GIS)
in the north-central portion of New
Jersey. PSE& G selected and imple-
mented the systems with the highest
expectations, but the company soon
realized that something, somewhere
wasn't right.

A mild winter storm raised some
concern the first day the systems went
live, but the utility attributed the prob-
lemsthat day to the high concentration
of service-related damage and the steep
learning curve the new OMS system
imposed on end users. By the time the
second and third storm hit in the next
few weeks, however, PSE& G focused
its attention on other potential causes.

PSE& G specifically selected the
new OMS system (Cognicase-M3i,
Montreal, Quebec, Canada) and the
new GISsystem (ESRI, Redlands, Cali-
fornia, U.S,, and Miner & Miner, Fort
Callins, Colorado, U.S.) to help trouble
crews respond quickly to day-to-day
problems and major storm situations,
while also providing the engineering
applications necessary to support anet-
work “connected” model. The systems
seemed to be working well, but the
OMS was not aways predicting out-
ages as quickly or as accurately as
expected, and the numerous “orphan”
and “misconnected” calls were caus-
ing confusion and extra work for sys-
tem users. (“Orphan” refers to a cus-
tomer account that cannot be linked to
a valid street address or transformer
and would never group to alarger out-
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“Geocoding” and “proximity” assign customer-to-transformer connections based
on the nearest transformer of the right type and voltage (in theory); actual connec-

tions (in reality) may be quite different.

To yet a clear picture of
the extent of the prohlem,
PSE&G conducted field
surveys on a random sample
of customer accounts.

age. “Misconnected” refers to a cus-
tomer account that was assigned to the
wrong transformer, which could be on
the wrong phase or the wrong circuit.)

Ultimately, PSE& G determined the
problem was not with the OM S system
itself but with the data used to analyze
customer calls. Specifically, the cus-
tomer-to-transformer connectivity ap-
peared to be less accurate than antici-
pated. To get a clear picture of the
extent of the problem, PSE&G con-
ducted field surveys on a random
sample of customer accounts.

The results showed 76% of custom-
ers were connected to the correct cir-

cuit, section and branch. This repre-
sented a significant improvement over
the accuracy of the company’s legacy
system, which used a grid coordinate
system to assign customers and circuit
elements (mainline sectionsand branch
lines) to the grid. The survey also indi-
cated that only 31% of customers were
actually connected to the correct trans-
former. In the old system, only 42% of
customers were assigned to the correct
circuit, section and branch, and cus-
tomer connectivity to the transformer
level did not exist.

It was clear that, while OMS and
GIS had drastically improved the cus-
tomer-to-circuit connectivity, addi-
tional work was needed to improve the
customer-to-transformer information
for the systems to provide the desired
results.

Putting the Challenge into Focus
Lacking actual customer-to-trans-

former data for any of PSE& G's over-

head construction areas, the company



Automating the Field-Collection Process

The FastGate Mobile approach PSE&G selected helped automate the data-
collection (and eventually the data-maintenance) process. The strategy (see

figure below) involved the following steps:

e Access source data from PSE&G’s ArcGIS and Meter Data Repository

(MDR) databases.

e Create work packages for GPS-fitted PocketPC handhelds equipped with
FastGate Mobile software configured to collect data specific to PSE&G’s require-

ments.

o Capture customer-to-transformer connections and targeted facility data in the
field using integrated geospatial and customer data.

e Conduct QA/QC and data-validation processes on sample data using the
handheld device to identify any potential data problems.

e Import updated and corrected data from FastGate Mobile to the FastGate
processing environment for data validation, automated creation of connectivity,
and detection and correction of data errors.

e Upload corrected data into GIS and OMS databases. Conduct final data

checks and QA/QC on OMS data.

was faced with some tough decisions
at the outset of the OMS/GIS project.
It was important to get the new sys-
tems running quickly in order to sat-
isfy regulatory requirements and to
abide by the recommendations of the
company’s own internal studies.

So to meet the time constraints, the
company decided to pursue an auto-
mated means of creating customer-to-
transformer connectivity. PSE& G
would use transformer-proximity tech-
niques and geocoding to ensure rea-
sonably accurate connectivity. In es-
sence, customers are assigned to the
nearest transformer that have the cor-
rect phase and voltage.

Although this approach provides a
timely way to create connectivity, it
understandably is not as accurate as
the data a comprehensive field survey
provides. The project team and the GIS
vendor knew, however, that the ap-
proach would provide reasonable and
functional results.

Some degree of error is to be ex-
pected in the geocoding process. Most
geographic data sets, for example, as-
sume that addresses are evenly spaced
between street intersections, however,
this is not always the case in the real
world. Problems also arise as a result
of obstacles and physical constraints
that sometimes require construction
crews to connect customers to trans-
formers that are the closest choice. Fi-
nally, typographical errors or incon-
sistencies in the way addresses are
entered in the Customer Information
System (CIS) can cause customer ac-
counts to be missed entirely by the
geocoding process. For example,
people can distinguish between “1%
Street” and “First Street,” but comput-

ers require a standard of consistency.

A Second Pass at Connectivity
While the geocode and proximity
approach came with compromises, both
systems were successfully imple-
mented within very tight time con-
straints. The company knew, however,
that a labor-intensive field survey ulti-
mately would be required to allow the
OMS system to perform to its full ca-
pabilities. A second pass at customer
connectivity was planned to immedi-
ately follow the system rollout as the
single best way to resolve the issue.
PSE& G published a project scope
document that outlined the basic re-
quirements of a field audit. The four

key objectives included:

o Improve the customer-to-trans-
former connectivity to an accuracy
level of 96% or better.

« Focus on areas with the most out-
ages and the largest number of cus-
tomer errors.

« Ingtitute a maintenance process
to ensure the ongoing accuracy of the
data.

« Reconcile transformer and pole
data per the customer survey.

M eeting these objectives would sig-
nificantly improve the accuracy and
responsiveness of the company’s OMS
system, while al so reducing the manual
workload of the system’s end users.

It was generally acknowledged that
PSE& G’s network (circuit) connectiv-
ity down to the transformer level was
good. As such, the main focus of the
field survey was to correct the link
from the transformer to the customer.
Errors in facility information would
only be captured and reported on an
exception basisasthefield survey team
found discrepancies.

Selecting a Solution

Accuracy waskey to the overall suc-
cess of the cleanup effort. To be sure
that the successful vendor could de-
liver the customer connectivity with at
least 96% accuracy, the project scope
included a small 5000-customer pilot
area. At the conclusion of the pilat,
several of the participating companies
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wereabletodemonstratetheaccuracy
of their approach, but only one could
provide aturnkey solution at the de-
sired price point in the time frame
needed.

Thesolutionfrom Osmose Utilities
Services (Buffalo, New York, U.S))
included the use of the company’s
FastGate data-integration software to
accessand combineGl Sand meter-read-
ing data. Thedataisthen downloaded
to PocketPC devicesfitted with GPS
receivers. Osmose field crews would
utilize the FastGate Mobile applica-
tion and the geospatial data from
ArcGISincombinationwithPSE& G's
meter-sequence route information to
completethefieldsurvey. TheFastGate
M obilesoftwareprovided detailed map
dataand customer informationtofield
crewssothat customer-to-transformer
connections (aswell asother targeted
facilitiesdata) could beadded, del eted,
and/or verified on the spot. The ap-
proach streamlined thedata-collection
process and eliminated the need for
hardcopy. Only a small subset of the
field survey datarequired manual data
entry, owing mostly to versioning re-
guirementsof the Gl Ssystem.

PSE& Gintendsto usetheFastGate
M obilesoftwareto automatethequal-
ity assurance/quality control (QA/QC)
and data maintenance process. The
samefeaturesthat made FastGate use-
ful for thedata-collection phase of the
project—automated downl oad, embed-
ded datavalidation, andthenear elimi-
nation of manual dataentry—alsoare
expectedto provide PSE& G with sig-
nificant cost savingsintheacceptance
and ongoi ng maintenance of thedata.

Theability tousehandheldfield de-
viceswasanimportant consideration.
L aptop computers are expensive and
difficult tomanagein an environment
where “walking” surveys may bere-
quired. By comparison, the small
PocketPC devices are compact and
relatively inexpensive, but still provide
adequatefunctionality tosupportfield-
based datacollection.

For PSE& G'spurposes, theFastGate
Mobile approach offered a flexible,
economical and feasible solution. It
wasconfigurable, allowingfor simple

" THOMAS" MrISOGEI1 T

 COEREA MInINTEEHITS

© LOPET” pRnOMEI6aSAF

" LONDOH " MEr-0E 774560

CEALOIDG MEr 0TIt
LADES0N" MEND2S) D545

_MSHLEY  MEACE1 118851

E-
CISinformation is integrated with geo-
spatial landbase and facility data from
the GIS.
changesin processand datacollection
requirements. It alsowaseasy tolearn
and easy to use. Finally, it ran on an
inexpensive off-the-shelf Compag
iPAQ PocketPC device rather than a
more expensive and cumbersome
|aptop computer.

An 18-Month Initiative

InJanuary 2002, Osmosecompl eted
thefirst phaseof theproject, involving
45,000 customersfromPSE& G’ssouth-
erndivision area. The purposeof this
phase wasto provethe proper opera-
tion of thesoftwareandwork thekinks
out of thevarious dataexchanges be-
fore moving on to the large-scal e ef -
fort.

The full-scale survey work began
March 2002 and focused on those ar-
eas within PSE& G's territory with
the largest number of circuit outages
and the worst customer connectivity.
Field survey work will continue until
the project iscompleted in mid-2003,
and will include all of PSE&G’s 1.5
millionoverhead customers.

Lessons Learned

Oneof thekey lessonsof PSE& G's
OMS/GI Sprojectisthat theimportance
of dataquality can never be overesti-
mated. Whilethe use of sophisticated
customer connectivity algorithms

vastly improved thedataquality over
thelegacy system, further cleanupwas
needed for both systemstodeliver their
full potential.

It is also important to think long
term when it comes to investing in
major systems and the data that sup-
portsthem. Inthecaseof OMSandGIS
systems, connectivity data typically
will change slowly but continuously
over time. Therefore, thereneedstobe
acommitment to the ongoing mainte-
nance and management of the data,
even after a bulk cleanup effort
is complete. Companies making sub-
stantial investment in such systems
must al so bewilling to makethe nec-
essary investmentsintrainingandtools
to ensurethe datastaysaccurate over
time.

It is especially important to struc-
ture a data maintenance program so
thatitfitswell inthecompany’slarger
business processes and systems. This
can be a significant challenge, espe-
cially inthemidst of anew technol ogy
deployment that relies on data that
was not necessarily maintainedinthe
past. I ntroducing new technol ogiesand
new data-collection requirements at
the sametimerequires patience, con-
tinuousmonitoring, and follow-up.

Thesolution PSE& G sel ected works
well, becauseit providesan appropri-
ate solution to a potentially time-
demanding and largeresource-consum-
ing problem. It also works because
of the company’s growing awareness
that accurate data is as important
as sophisticated software. Technical
solutions may be elegant and impor-
tant, but without a commitment to
accuratedata, theval ue of most major
technol ogy investmentscannot befully
realized. »
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