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Public Utility Holding Company

Unitil Energy Systems (NH)
29,600 (E) Capital
44,300 (E) Seacoast

Fitchburg Gas &
Electric Light Company (MA)

28,500 (E)
15,120 (Q)

Northern Utilities (NH and ME)
54,200 (G)

Granite State Gas Transmission

87 miles of
Interstate Pipeline

Electric

) cas

¢/ Electric & Gas




Overview

* GPSProgram [ Logistics

e Evolution

* @IS Data Processing

* Scanning/ Construction Logistics
* Procurement Asset Management
e Data Risk Management
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Objective

To develop an electronic Asset
Management tracking system
(i.e. “Trace and Traceability")
that would enable Unitil to
establish a geospatial
reference point for every
component installed on our
gas system(s) as well as the
detailed data on each of the
components attributes (e.g.
size, material, SDR etc.).
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GPS Data Capturing at Unitil

Leak Progression Maps

e New Mains & Services
(steel / plastic)

e Existing Main & Service
Locations

e Leak Repairs

e Leak Survey Program

e (ritical & Distribution
Valves

e Transmission Pipeline
Support

e GPS Marker Ball

%) Unltll



GPS & GIS the Foundation of our DIMP

New Installations: § 192.1007 (a)
(5) Provide for the capture and
retention of data on any new
pipeline installed. The data must
include, at a minimum, the
location where the new pipeline is
installed and the material of which
it is constructed.

IS THE MINIMUM ENOUGH TO

Data Capture by Unitil

Pipe Size & Sizing System
Wall Thickness

Product Name

Series

Pipe Material Designation
Manufacturing Standard
Date of MFG

Plant Code & Extrusion Line
Resin Code

Shift & Operator No.

Unitil Installer

1" IPS
SDR 11

Driscoplex

8100

PE3408/PE4710

ASTM D 2513

July 1, 2012

KV-4 (Knoxville Tennessee)
RN-Bgzma

04-201

Employee No. 7066

< Unitil



GPS & GIS the Foundation of our DIMP

Existing

Components: § 192.1007 (a) (3)
|dentify additional information
needed and provide a plan for
gaining that information over
time through normal activities
conducted on the pipeline (for
example, design, construction,
operations or maintenance
activities).

How to identify and collect
“missing data” on existing
components

Data Capture by Unitil

Known Data:
. Pipe Size
. Material (e.g. Plastic, Coated
Steel, Cast Iron etc.)

Additional Data Captured

. Plastic Pipe Material (HDPE,
MDPE)

. SDR/Wall Thickness

. Type of Coating on steel (Pritec,
FBE)

. Product Name
. Fittings & Couplings

S Unitil



GPS Program at Unitil

e Development
°* 2009
* In-House /[ Contractor
e (ost/Contracts
 Process Data Collection

e Equipment

e Data Workflow — Contractor/In-House to GIS

< Unitil



GPS Barcode

e Barcode Accessibility:
 Barcode Placement
e  Sticker Falling off
e Barcode on pipe only one side
e Barcode damaged
* 1D vs 2D scanning

e Data Dictionary / Field Collection Issues
* Repeat
e LogLater-scanning feature before collecting point

< Unitil



TerraSync . o @m 1:15
Data |v &0»« -
New | b

Create New Data File

File Type:
Location:

File Name:

[NH4_092113A)

H Dictionary

Name:
2012 NH Neuco Gas Barcode

Evolution

- @ 3:40

TerraSync .

Data |v &0»« on

| Collect |~ Options ~
File: NH4_0S2113A

x
GP5 Scan - MAIN

X
GPS Scan - SERVICE

TerraSync . ot @ 3:42
Boata [Fl@®o5l o @
Collect |' Options ~
1 GPS Scan - MAIN Cancel
CWO Project Number:

GPS User: [ -]
Fuser: :l
Locate Ball: OYes @ No
Address:

Unitil



Evolution

 Concept

GPS
e One field Scanning Feature

-

-

™ | TerraSync

$2 &0

HO

Options~

Pause |l

1 Other Gas Work

B ok

Cancel

CWO Number::

Gas Line Type:

Gas Job Type:

*Gas Feature Type:

Address:

F




Evolution

TerraSync o< @ 3:40 TerraSync o« @m 1:15 TerraSync o< @ 3:42
B Data |~ & 0% W o Bibata |~|& 0%l o BData |~ & %W @0
| Collect |+ Options ~ | New |~ Collect |~ Options ~
Ll RHA 022115 Create New Data File 1 GPS Scan - MAIN Cancel
E File Type: CWO Project Number:
a Location:

GPS Scan - MAIN

File Name: GPS User: hd

[NH4 0521134 | Fuser: [~
E Dictionary Name: Locate Ball: OYes @ No

% 2012 NH Neuco Gas Barcode e
GPS Scan - SERVICE ‘ . |

® ©0 | WD ® | ® (o)

TerraSync < @ 3:42 TerraSync "

Bibata [~ [ 0%l o @0 Bata |~ &% U o 90
Collect |~ Options ~ Collect |~ Options ~
1 GPS Scan - MAIN Cancel | 1 GPS Scan - MAIN Cancel |
GaslineType: [ ~] Gas Line Type: | ~
ll First Feature ;I First Feature 2
il Second Feature Gas Feature Type: I:l
i] Third Feature -:‘: Scannable Feature?: @®Yes ONo
il Fourth Feature Obstructed Signal?: @ No O Yes
il Fifth Feature BarCode Scan:

2] Sixth Feature [PPunwV5g0H123K50 | |

—ﬁ IS Unitil

® 8 &5




Evolution

e Evolution of GPS with Contractors / Company workforces

e Opposition to Learning Curve to Culture

e Contractors, Multiple Year Contract, Massachusetts, Maine, New Hampshire
Mains & Services

e  Company Workforce

e Union environment
Leak Investigation
Leak Repair
Relocations
Surveys
Valve Inspections

. GPS/Scannlng

Supplier Resistance
e Common Approach
 NGA Fall Conference 2010

e Pilot Main Renewal with Services
e Recognize; PolyPipe, Central Plastics

* Expectations




Multiple Feature GPS Scan Data

File Edit Wiew EBookmarks Insert Selection Tools Window Help

DD"‘E@HQ EX|ﬂ“|{|'/||1:505 'HQHQQD:WH‘?‘ JE‘-]E@’%’0%‘|stnredltemsv|ONH-GasSystem = < ﬂ*&@%ﬁt‘zﬂ“@@lﬂ '”@‘
Editor '| 3 | .? > Task: ICreata Mew Feature LI ‘ Target: IGPS?SerwcefInstaH LI |f @ | ‘ | J E] Q .’\s M Mode Seleckar > - J i SE] Change Yersion, .. | IE TE ) ||a.|-a ‘ J ér '11"' fﬂ' e‘l’ "1" g 'Hrﬁ Q" Cptins.,
B %e S &S % E v = | HETQED I R[OMH S 2 IR OE P e, e, BRH| A AW OLLE AN

[ £F Layers =

[=l GPS_Setvice_Instal m
i oy . Zei o 7 ; o Identify fram: I <Selectable layers>
=] GPS_Main_Install — = eyt < ! " i
B = : #-GPS_Main_Install {1 o aon [z,063,248.677 15,643,459 <
[ 2012 Construction Areas . 1 5 P . : - GPS_Service_lnst.

- BP5_§ca3 Field [ walue =
GPS_Sca2 Address 269 wibird st partsmouth
GPS_Sca3 Barcode 52 PPyvWWwEGIKH1 2000

O CMPData
3as System
[ Active Gas Leak

[ Repaired Gas Leak == ), - b - %Y - GP5_Scad g::ig:z_gg
00 ceared Gas Leak @ \ : T i ¥ - : P : ggg_gcag CwO_Praojec | 2036 1272 - Wibird
' Dimension Y bl Diatafile 091912374, cor
[0 Meuco GPS Paint . -~ GP5_Sead Feat_MWame  GPS_Scal
O nUGPS Point 3 3 F » - : : GPS_Sca3 Fuser Senfleben
Contrallshle Fitting — B : - GPS_Scal Gas_FeatuZ | Misc, Location
Mon-Controllable Fitking [ = - . et - i : X y Gas_Featus
Ci 5 e T T Ll z- o h . L F R fGas_Featur
[ 'y . Gas_line_T  Gas Service
Critical Yalves — 3 PS_Date aj19/2012

- i : * o GPS_Second 329245

Mote {GPL) ity 2 3 . " . A ¥ - + GPS_Time 03:27:13pm
X iz Y A - e | GPS_User Senfleben

GPS_week 1706

F Latitude 43.065652349
. - \ ’ I . = i Locake Bal Mo
Bsess .DISt“Ct L N ; i ;! LongltuT:Ie -70.763229161
O gas Service [ .
Gas Pipe Casing ’ _— e - k! > 1 . | | —’I
Lacating Ball = ¢ 2 1 _ &Y . |Identified 13 features
Abandoned Gas Pipe '
[ =as Main by Material
O Gas Main by MainlD
O <P system
¥ 1 NH DiaSafe Ticket Area
[ £ Attributes of GPS_Servi nstall
= [; Gas_Line_T | Gas_Featur | Scannable_ Barcode_Sc Gas_Featu2 Scannable2 Barcode_S2 Gas_Featu3 Scannable3 Barcode_S3 | GPS_Date | GPS_Time | Feat_Hame Datafile GPS_Week | GPS_Second Latitude Longitude -~
[ Gaz Service Tee Yes CP1a025HqCEA D00 Yes Yes 9M19/2012 03:16:28pm  |GPS_Scal 09191237 A cor 1706 328603 (43065492541  |-TOFE3216267
[ Gas Service Yes Misc . Location Yes PP EBIKHT 2000 Yes 8M9/2012 0315 24pm  |GPS_Scad 09191237 A cor 4706 326779 |43 065516327  |-T0.763153707
I Fags Service Yes Yes Riser Mo 29 81972012 03:20:32pm  |GPS_Scal 09191237 A cor 1706 328847 (43065542274  |-TOFE311607S
[ Gaz Service Tee Yes CP1a025HqCEA D00 Yes Ves 9M19/2012 03:21:28pm  |GPS_Scal 09191237 A cor 1706 328903 |43 065655461  |-T0.763280342
I Gas Service Yes Mizc. Location Yes PPty EBIKH 200t Yes 8M8/20M2 03:27:13pm  |GPS_Scald 02191237 A .cor 1706 329246 |43.065662349  |-T0.FE3229161
I Fags Service Yes Yes Riser Mo 29 81972012 03:27:58pm  |GPS_Scal 09191237 A cor 1706 329293 43065729098 |-T0.763184423
[ Gaz Service Tee Yes CP1a025HqCEA D00 Yes es 9M19/2012 03:29:42pm  |GPS_Scal 09191237 A cor 1706 329397 |43.065795841  |-TO.763362094
I Gaz Service Yes Mizc. Locetion Yes PPy gBIKH 200t0 Yes 9M9/20mM2 03:30:43pm  |GPS_Scald 021912374, cor 1706 320463 |43.065839581  |-T0.763295766
I Gas Service Yes Yes Rizer Mo 23 819/2012 03:3219pm  |GPS_Scal 081912374 .cor 1706 329554 |43.065857608 |-T0.763259512 -
i KN I |_I
—I—' Record: ﬂjl o jﬂ Show: Wﬂl Records {9 out of 12 Selected) ﬂl &
D : — e - ~ .




Data Dictionary — Old vs New

File Edit Options Help

bEE &R

Hame: |2M2NH Gas BC

Cormment: ]

Wersion: 1TenaSync W5.00 and later = 1

Preview in TeraSync

File Edit Options Help

LeE Sk

_Features:
XGPS Scan - MAIN
XGPS Scan- SERWICE

New Feature... F3
Edit Feature... F4
Delete Feature F5

| Attributes:

=B w0 Project Number
<8 GPS User
~B Fuser
~B Locate Bal
At Address
~B Gas Line Type

First Feature
- Ga: Feature TppeT [Gas Feature Type)
<8 Scannable Featurel [Scannable Feature?)
~B Poor GPS Signall [Obstucted Signal?)
123 Feet From Featuiel [Feet to Feature?)
Bt Feature Description] [Featurs Description)
Bkt Barcode Scanl [BarCode Scan)
Abe Notes1 [Mates]

Second Feature
~B Gas Feature Tppe? [Gas Feature Type)
~B Scannable Feature? [Scannable Feature?)
- Poor GPS Signalz [Obstructed Signal?)
122 Feet From Feature? [Feet to Feature?)
Bkt Feature Description2 [Feature Description)
#Ab¢ Barcode Scan? [BarCode Scan)
bt NotesZ [Motes)

Third Feature
~B Gas Feature Tppe3 (Gas Feature Type)
~3 Scannable Feature3 [Scannable Feature?)
=& Poor GPS Signald [Obstructed Signal?)
123 Fert Fiom Fratuie? (Feet tn Fratire?

WNew attibute... F7
Edit Attribute... F8
Delete Attrbute F3

m

Name: |:
LComment: |
Wersian: |TenaS_l,Jnc W5.00 and IaterJ Preview in TeraSync
Features: Attributes: Text
. PROJ_INFO [PROJECT INFO] <[ Fuser [Fuzer/Inztaller] Length: 10

X PPFuszion [Pipe-Fipe Fusion)
» PPweld [Pipe-Pipe wield]
FipeLoc [Pipe Location)
MnTee [Main Teg]

Mt alve [Main Yalve)
tnFitting [Main Fitting)
MnCoupling [M ain Coupling)
MnReducer [Main Reducer)
tMnEndCap (Main End Cap)
tnOther (Main Other)

SwPipe [Service Pipe]

SwTee [Service Tes]
Suhfalve [Service Valve)
SwFitting [Service Fitting]
SwCoupling [Service Coupling)
SvReducer [Service Reducer)
SwEndCap [Service End Cap)
SvRizer [Service Riser)
SwOther [Service Other)
Sgz0ff [Squeeze OF)
 Leak [Leak or Leak Repairs)

O OO OO 0.0 & &0 00 00 0 0

Mew Feature... F3

Edit Feature... F4

Delete Feature F5

Press F1 for help

Bkt FuzerOth (Fusern/nstaller amelif Othen)
<3 wielder

By elderOth [Welder [if Other))
Bl eldinsp [weld Inspectar]
Ape/eldD (wWeld D)

<3 Statuz

<3 Material

+E Size

+E Coating

Bkt CoatingOth [Coating [if Other])
&b/ allT hick [w'all Thickness(.nnn])
Bl T ensilSt [Tensie Strength)

&b Depth (Depth (Inches))

=3 MfiMame [Marufacturer)

Bt MFN ame0th (M Mame [if Other))
E= MigD ate (Mg Date)

< ScanFeat [Scannable Feature?]
Bk PipeScanl

Bl PipeScan2

Abt Comment

Mew Altibute.. F7

Default alue:

On Creation: Mormal
On Update: Marmal

Condition: Dizabled

Edit Attribute... F8

Delete Attibute F3

Default Feature S ettings:
Min. Positions: 45

Accuracy: Code
LogInterval: 1 seconds
Label 1: MfgD ate
Label 2: Coating

Unitil



Data Dictionary — Old /| New

= Location:  [544,990.864 4,715,022,
Field | Yalue
Address 7 Pacific 5T
Zarnrment
WO _Number | 6850
Fuser Krukowski
Gas_Featur Tee
Gas_Line_T 3as Service
GPS_Date 12/2}2011
GPS_Poink_ Exposed Main
GPS_Tirne 03:34:36pm

[ GPS_User Krukowski

Harz_Prec 12,7
Latitude 42 554918235
Longitude -71.787399367
OBJIECTID 1282
Shape Point
nfilk_Pos 33

1] [ | K

|I|:|entiFiec| Z Features

F“— Bl G S e

| Identifyfrom: kS Servics Tes i
|| = SF"’F'.T_E Tee | | aeation: [544,894.162 4,714,978, =
Field | Walus
Comment
Carr_Type  Postprocessed Carrier Float t‘ ‘
Daka_Dicti
= Datafile 09031410, cor
Depth 3 )
i Feat_Mame  SvTee cation
] Filt_Pos 20
o Fuser Strester [
FuserOth
GMS5_Heigh 514,688
GPS Date  9j3/2014
GPS_Second | 304614
GPS_Time 08:36:38am
GPS_Wleek | 1808
Horz_Prec 4.4
Latitude 42.584517554
Longitude -71.788576234
E Material PL
Max_PDOP 4.4
MFE e
MFfameOth
"y OBIECTID Z
PLDensity HL
PLTeeType  Mechanical
PLTvpe black,
Rating SOR 11
RatingOth
Rovr_Type  Unknown
ScanFeat Mo
Shape Point 2M
Skatus Mew
Skd_Dev 7781292
SkrestMum 60 congress
STTeeType .
TeeScan
| | Teedize 2x1 "
TensilSkr
' nfilt_Paos a0
Wert_Prec 4.6 pling
witall Thick
ke
1] |»]
Identified 1 Feature S
’ — - — = i

til



Data Dictionary — Conditions

A\ G, | DS && 2% 2B 8¢9
save Print . |:|| x| [ sz |
S Pase Mame: | Edit Numeric Attribute |
SCTEEr bl LComme
Manne: ]Number of Turnz
e Alias: JNumber of Turnz -—Jw IrETien =30nc
L 2 # Ty
n N (Il - . | p—
4 Y{ 4 @ 3:54 Feat!| Decimal Places: B 0 ng
o et Condition For Attnbute . 3
@ 0 )§< = IID i binirnuim:
z b4 b airriari; Attribute Mame: Mumber of Tumns
Collect |~ | Options ~ % M 5o
: ¥ lelilt ¥ Enable Condition
1 Main Valve Cancel x - Feature Repea If this condition iz tue
X & |nclude i ;
. e X L L) JTurns j ]ls not j Imultiple _vJ
Fuser: % 4| [ FieldEnty | :
Then apply these settingz
b On Creation: Field Ent
: New - — Figld Entry
M i ¢ Namal On Creation: On Update:
: * Requie| N I ol I
Material: ST ~ X ~ NotPalt il o
" (" Requiad i~ Requirad
Valve Size: 4 = x " Nat \“"iSi_“ " Mot F'Tar.mitted " Mot F'rarlmitted
e | (* Mot visible " Mot Yizible
Rotation: Clockwise v ' !
~ lNu:uInu:rem [™ Assign On Creation [ Assign On Update
- ncrement
Turns: multiple ¥ ]
Number Of Turns: e : Elze apply the zettings from the previous attribuke edit form
Condition tests; Ok ] Cahcel Help ]




Feature Focused GPS Capture

TerraSync o Y‘ o @r 3:34

= |v @ TerraSync & Y« o @ 3:39 TerraSync - Y( o @ 3:43
o SRS Dioata -] 0%l oMo Boata I"|&®o%l oMo
Collect Options Collect |~ Options ~ Collect |~ Options ~
File: NH6_041015A
Choose Feature: 1 Main Valve M 1 Main Valve Cancell
Type | Feature Name Status: q ] Scannable Feature?: [Yes ~]
— ew
i Pipe-Pipe WWeld Material: Existing Valve Scan:
Pipe Location
X Main Tee Valve Size: | |
Main Valve

Rotation: :l ‘ Pipe Scan:

x Main Fitting | |
x Main Coupling
g 1/4 2

x Main Reducer T _ 7
x Service Tee Manufacturer: Pipe Scan:
x Service Valve | | | |
X Service Fitting =

Scannable Feature?: : a

Moo © o ® O @ ()

TerraSync o Y( {: @r 3:35

TerraSync TerraSync N .
B Data |~ @’01’5 o W [ Data |~ | an By Data |~ &
Collect |~ Options ~ Collect |~ Options ~ | Collect |~ i
1 Pipe-Pipe Fusion Cancel 1 Pipe-Pipe Fusion Cancel | Ell;ge Fg:z
Status: Existing ~ | Manufacturer: Perf Pipe ~ Type |Fs v Repeat
Material: PL ¥ Mfg Date: I:Igl i :F Log Now
Size: I:l Scannable Feature?: % M: ® Log Later
Plastic Type: y Pipe Scant: s QuickBolnt
- ing: ; | | % M Continue...
Manufacturer: PerfPipe __ [H Pipe Scan2: ; ?.::.:i?:;er
waowe: [ | | el

- : :

cisiiommitil



Feature Focused GPS Capture

o GPS TerraSync

Project Information

Create New Data File

File Type: Rover X
Location: Default
File Name:

Dictionary Name: 2014_Unitil v

Unit



Feature Focused GPS Capture

TerraSync - o< @m 11:15

CeT o5l o
Create New Data File
File Type: Rover |¥
Location: Default
File Name:
GSGT_092611A
Dictionary Name: 2014_Unitil >




Feature Focused GPS Capture

g o G 11:42

TerraSync -

. -GPI\jain line Valve S0 } o Mo
Collect |~ Options ~
1 Main Valve Cancel |2
Status: New v
Material: S| ¥
Size: 4 v |2
Valve Type: Ball (Full-Port) M|
Rotation To OPEN: |Clockwise |
Turns: multiple +
Number of Turns{n.n): |3.5




Feature Focused GPS Capture

e GPS of< o 12:02
e Coupling g ©

Collect |~ Options ~
1 Main Coupling Cancel d
Status: New v
Material: s«
Connecting Material: ST-ST |
Coupling Type: Mechanical
Mech Coupling Type: v
Size: Nut Follower
Depth (Inches): |Cc-n;|pressinn




2015 Expectations

e Barcode, product availability

e Connections, GPS Photo Capture —
Geotag photo to feature captured

» Existing Infrastructure Data Capture

e @IS data validation

e DIMP Support N .
< Unitil



Approve Material Database (SAM)

Record Detalls
All materials used in Unitil’s gas Stock Code: 61510
. . ; Unit of Measure: FT
systems are subject to Engineering Cat Code: 80 - GAS DISTRIBUTION
approval SpeCIfIC Characterlstlcs Of S'IDDKDESDHP"DI'I: PIPE 2 IN IPS PE3408 PLASTIC
_ _ o Long Description: PIPE 2 IN IPS PE3408 PLASTIC 216W (2.375 OD) SDR-11 350
an approved item are stored in Unitil's Class: Capial
System Approved Material Database fi‘af]gas‘:
o itchburg:
(SAM). Some of these characteristics NUNH B
- ] NUME: B
include : o
. Item Description Last Update Date: 7/6/2012 2:33:13 PM
Last Update By: best
. Manufacture Part Number
PERFORMANCE PIPE |2 IN IPS SDR11 PE3406/4710 - Coil
. To be included Subset of the .
Poly Pipe Inc. 1403897
item’s 16 Character Bar
Code Design Pressure: [ value |Units
102.00/ PS|

< Unitil



Future Expectations

 Material Procurement [ Validation [ Traceability

e Unitil's barcoding initiative has benefits that go beyond traceability and
Distribution Integrity Management Program (DIMP). Various back office
functions have the opportunity for streamlining based on the data
collected in the field. The back office functions of inventory
management, project closeout, and plant asset allocation all rely on data
associated with components and their installation within Unitil’s gas
systems.

e (Close out Process
e Material validation
 Non-Approved Materials

S Unitil



GPS Program at Unitil

* Equipment
e Trimble GeoXH sub-foot/ pole-mounted Zephyr
antenna

e Pathfinder Office [ Terrasync
e Bluetooth enabled barcode scanner

e Data Workflow — Contractor to GIS
e Post Processing (contractor/in-house)
e GTIProgram

< Unitil



GIS at Unitil

e @IS at Unitil
e ESRI&ArcFM
e Five full-time GIS staff

e ArcGIS Desktop (GIS/Eng) / ArcReader
(Field/Office viewers)

e Integrated with many systems
* GIS critical for DIMP & TIMP analysis

< Unitil



Questions

< Unitil
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